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MODEL PAPER

PpEIT—XII
STtafadssTT (BIOLOGY)

: 3 8 + 15 fae (arfafam) | [ quifs : 70

Time : 3 Hrs. +15 Minute (Extra)] [Total Marks : 70
g =% (General Instructions) :

® i wy arfrard € 1| (All Questions are compulsory)
® o S % fau ferdl @@ Wt e T @i (There is No negative marking for any wrong answer.)
® T-TF < @Wusl ¥ ® | (Questions are in two sections)
=o=s- | (SECTION-I)
awgass wva (Objective)
Kot 3k (Total Marks) — 28
FHoT I w1 T&AT (Total No. of Questions) — 25
Zo=s- Il (SECTION-II)
TT-agass v (Non-Objective)
Kol 3k (Total Marks) — 42
<Y AT 93 (Short Answer type) — 11 (Ush 2 3Th)
el 30 99 (Long Answer type) — 04 (U@ 5 3Th)
4. oo < STF geE o aridier ooy oft fRw wu ¥ | 9 A9 Al # Suersy famedi # @ e wh wed
FIWT |
(There are internal options is some of the long answer type questions. In such questions you have to answer
any one of the alternative.)
5. FqTEd Fft YA 1 ST AT & 9w H T
(Answer should be in your own language.)
6. e & SN ool Gied R ot TE 1 g WE (Fe Hierse, US SefE) o W wee afid ¢ |
(No electronic gadgets like calculator, call phone, pager are allowed during exam.)
7. TS T 1 IW T T 3T THo AR Hie H ITYe fashed &l Aicd a1 Fal 91 ¥ T4 0@ | FL T |

(S % fw A I () & A A A wel °H 9 w@ fafea

(The answer of objective type question is to be given on supplied OMR sheet by completely darking the
appropriate answer option. For exmple if answer is (c) the you should fill it as shown by blue/black pen.

(@) (b) (@) (d)

ada
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OMR ANSWER SHEET OMR 3 YA OMR NO.
s 2010

Instructions : e .
1. All entries should be confined to the area provided. 1. wft wfafeat 53 T wom 7 & @it @
2. In the OMR Answer Sheet the Question Nos. progress " . )
from top to bottomn. 2. OMR T 75 § 437 H& HAY: TR Y 1= &1 X & T
3. For marking answers, use BLACK/BLUE BALL POINT 3. IW S Hey/Ae did @rge 9 gR fafgd ¥ |
PEN ONLY. . .
1. Mark your Roll No. Roll Code No. Name of Exam. Centre 4. & I ﬁ?{ m *, Tﬁgﬂ F% F T OMR SR 7 §
in the boxes/space provided in the OMR Answer Sheet. fHfee refi/eemi H/m ford |
5. Fill in your Name, Signature, Subject, Date of Exam, in 5. OMR SR 73 & Fefifid T W o1qen =1, sedier, o wde
the space provided in the OMR Answer Sheet. fei .
6. Mark your Answer by darkening the CIRCLE completely, i F R ]
like this. 6. 3T IW & N H U &Y ¥ e X gU fafed w1 |
Correct Method Wrong Methods T fafy ot fatEt

®O0O® ® @00
®O0O0 ©eC0 %?)%%

@@®0OD

7. Do not fold or make any stray marks in the OMR Answer

Sheet. 7. OMRSW U3 &l 7 U 212dl 3§ T Jel-del Tog 7 o |

8. If you do not follow the instructions given above, it may be 8. o fd 13 fdent w1 e 7 fory oM =t fefa & Swe o o
difficult to evaluate the Answer Sheet. Any resultant loss e S He B | T S gfie @ e o R
on the above account i.e. not following the instructions 2 af 31 e St wdiane Em |

completely shall be of the candidates only.

BIHAR SCHOOL EXAMINATION BOARD

1. Name (in BLOCK letters) / 7= (o140 & e ®) 7. Roll Code/ I &I 7. Roll Code/ ¥ &

|
2. Date of Exam / wdan =t fafs © O ©® O © O ©® O
— o o o o ® 0O 0O O
e | @ @ @ @ @ @ @ @
® ® @ O ® ® ® O
4. Name of the Exam Centre / 7% 1 A
o | @ @ @ ®@ ® @ @
5. Full Signature of Candidate / wigmeff =1 qoi g&aaR ® ® 6 6 ® &® 6 6
| | ® ® ® ® ® ® ® ®
6. Invigilator's Signature / & &1 s&T&R @ @ @ ® @ @ @ @
| | ® ® ® ® ©@ © ® O
For answering darken the circles given below / ST & foT =i sifed =R =t T8 = | = B
L ® © ®© 14| ® © ®© 28. % % %
2.| ® © @ 15. | ® © © 29 1. |® © O
.| ® © ®© 16.| ® © © |® © O
41 ® © © 17. | ® © © @ © O
5.1 ® © @ 18.| ® © @© v|® © ©
6.| ® © @ 19.| ® © ®© 30 I |® © ©
6 ® 6 o 2® ® 6 o e & O 0
8. 21.
|® ® © ® 2 |® ® © © "e © o o
10| ® © © B|® ® © ©
1| @ © @ 2.1 ® ® © ©
12.| ® © © x5|® ® © ©
13.| ® © @ %.|® ® © ©
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MODEL SET (¥tT=a O )-|

SECTION(™=UT=E )1
OBJECTIVE (@gft==)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
g : 1 " + 10 fa. (srfafEm) ] [ quife : 28
. Y EEd 1 9 10 7% & Tvt A R famey Ky 7w €, e @ @ Wl @1 wEt faehey @1 gAE W

Wﬂmﬁ’ﬁ%ﬁiﬁl 10 x 1 = 10

In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

GM dig @&m@s 22 (GM Plants are useful in)

(A) wEA-IER g H (increasing crop yield )

(B) Um-wiwieft il & Seares @@ # (producing disease resistant plants)

(C) -t diel =1 Seared sgH # (increasing dronght resistant plants)

(D) = |t (all of these)

efaes JAE g Wi & faskra @1 fagia geafaa feen mn?

The theory of Origin of Species by natural selection was proposed by—

(A) =red eIfsd g (Charles Darwin) (B) @meh B (Lamarck)

(C) 3o ed g (Ernst Hacckel) (D) TTeer™ g1 (Malthus)
DNA %! e § s9gaeR ThT S ol T TSiEd 22 (An enzyme used to cut DNA—)
(A) Tufsest (Pectinase) (B) @rgwst (Ligase)

(C) dfiae woegfeus (Restriction endonuclease) (D) @eEsTEH (Lysozyme)

= <9IT T T HER el | o T 4 82

What is the position of a tiger in a food cha in shown below ?

o9 — &0 — @ (Grass — Deer — Tiger)

(A) 3@R® (Producer) (B) werfiss 3usiarn (Primary Consumer)
(C) fediorer Ui (Secondary Consumer) (D) eTa=reTRal (Decomposer)

DNA wfdfetfishtor & fow seta et 2?2 (Replcation of DNA needs)

(A) DNA@ETS =i (DNA Ligase)

(B) DNA difer st &t (DNA Ploymerase)

(C) DNA difeeist qenm DNA @efs &t (DNA Polymerase and DNA Ligase)

(D) zigetist aam RNAUifersst &t (Translocase and RNA Polymerase)

gyel U I fed 2?2 (Dudhwa National Park is situated in )

(A) 39 (Assam) (B) S W9 (U.P)

(C) TS/d (Gujarat) (D) uf¥=m sl (West Bengal)
Fell & ste aftafda @ed 82 (Seeds of fruits are transformed)

(A) T&@Ys & (Corolla) (B) afdert & (style)

(C) ofew™ fufa & (wall of avary) (D) sfstie & (ovule)
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10.

11.

12.

13.

14.

15.

16.

et o i sisyssh 22 (Which one of the following is oviparous?)

(A) oI 9eg (Flowering plants) (B) sfearal (Crocodile)
(C) &t (Woman) (D) "= (Monkey)
=g S &1 HE HeaE 8?2 (Cancer of epithelial tissue is called )

(A) faw®m (Lymphona) (B) @rg9rET (Liposa)

(C) =i (Leukaemia) (D) ®RFEAM (Carinoma)

ffefed & M 9 & Sl § So-Sateh w1 Wit s w22

Which are of the following works as biofertilizer in Paddy field ?

(A) He-8Ra S (blue-grane algae) (B) F= (yeast)

(C) wsms (funge) (D) ®ie dEa® (insect pest)

YT S 11 § 15 9 B T&® U W QA YA (FUF | W@ wed 11) Ky T R T e @ SR

R f§u T faweat (a), (b), (c) W@ (d) ® ® W&t fasweq &1 g1 H1|

In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given

choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given

statements. 5x1=5

(a) °FR I HoM TEl 8 IR HeH |1 FHeH | H & e B

If both the statements are true and statement i is the correct explanation of statement I.
(b) oFR T HeH TE 7 R HeH |1 FHA | T G AR T 2
If both the statements are true and statement 1l is not the correct explanation of statement 1.

(c) 3R weM | W&l 3R e || e @1 (If statement | is true and statemejnt i is talse.)

(d) @FR %A | el 3R &eF 11 @&t 21 (If statement | is false and statement 11 is true.)

H (Statement)-1 : TR T eielt a1 €1 (Opium is a narcotic drug.)

A (Statement)-Il ; ®IH JUER GETEE G ¥ 9 B 21 (Opium is obtained from a plant Papaver
sominiferum.)

%A (Statement)-1 : 5o FEAfTHT & STEN W IR 1 T 3gfer gAfer wear 21 ( Insulin produced by
the application of biotechnology is known as humulin.)

FHeA (Statement)-11 : G STHA H1 Th THR 2 (Insulin is a type of hormone.)

A (Statement)-| ; sTfparelied uefi wod wAY{ &% o9 Tw A el @1 (Archacopteryx is a
connecting link between-birds and mammals.)

HU (Statement)-11 : efRareRed T faqqw et ©1 (Archaeopteryx is an extinct bird.)

FUT (Statement)-1 : & WY I wEad g1 (Green plants are known as producers.)

A (Statement)-I1 ; B U9 WeRTST S I THENS S H s€ed 21 (They convert light energy into
chemical energy.)

%99 (Statement)-1 : T JHEH THIT HifyRTd €1 (Male gametes are haploid cells)

H (Statement)-11 : TR Jeh W HHEEE 1 G n e 81 (Male gametes have n number of chromo somes.)

YT TEAT 16 § 18 % & U & 9N fawey fKu mu 2 e ww @ sifyw I @@t T ) we fawew

& A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3
SEE-fEET % e e S Al S faferi 82 (Surgical methods adopted for population control are)
(A) TEY THaSt (Vasectomy) (B) ©it 79&4l (tubeclomy)

(C) MTP (D) M (Condom)
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17.

18.

19.
20.
21.

22.

23.

24.

25.

W gyt ot fafy o wfmfera €2 (Method of protein synthesis involves)

(A) I=itweE (Replication) (B) Zi|fsh®™ (Tanscription)
(C) <iwahs™ (Translocation) (D) fgTM (Duplication)
frfafea & 9 &b ayaed o wfEted 22

Which one of the following is included in animal husbandry?

(A) TYFFETae (Bee keeping) (B) Fp2dre (Poultry farming)

(C) #He==h! (Fish farming) (D) e ©dt (Organic farming)

TS §&AT 19 @ 22 0% & q W11 9 WEt fasheq AR WEH-1 % WY IR @1 W'l Ham w1

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hied (Column)-I Hierd (Column)-I1

gHec™ a9 (Global warming)® (A) eTsfsrermn drEifieRt (Hybridoma technology)

HHIaeel Tieies (Monoclonal antibodies) (B) S==ifen @ik wE (Bacteria and Fungi)

Femgei@ (Clitoris) (C)Co,

ToemEfes (Antibiotics) (D) e & @@= (Homologons to penis)

eT W& 23 | 25 OF & € T IS0 KA T € S0 H e | TR U SHP WK R MY gwA
%1 ¥el S RY T fahew @ 94 |
Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
TH Jealt W U S el THE S{d S gRT € ST Tadal ST g § | S A 51 Sfie gee gafa
1 G A 2| Afeh, e o wehae B gu o 3 frdt-T-fedt w9 o tw R 9 T e € =@ fafaema
FEcrdl 21 G o 39 S €, el sl IRIs | e WY Sd 21 sk & Wil DNA TS 9eF 9 ffHa
HHEE T 1 & G SAEE O % aed B &1 S SHE (Frer-fuan) | "afa § 92
All the organisms found on the earth maintain their continuity by reproduction. By the proces of repro-
duction organisms produce same offsprings. Although the offsprings are similar in appearance. They differ
from each other at least in some characters. This is called variation. As you know in all organisms nucleus are

found in the cells Nucleus contains chromosomes made up of DNA and protect. These chromosomes are the
carrier of hereditary characters, which pass from parents to offsprings.

frafafeaa & @ %1 ongafier qof 1 aew 82 (Which one of the following is the carrier of heredilary
characters ?)

(A) wHEEE (Chromosome) (B) mreerhifgan (Mitochondria)

(C) =™ (Nucleous) (D) 9@ 319] (Protein molecule)

T & Ha-Taa § S guE Fatad 9 gl s At faera seera 82

The differences found in the similar aftsprings reproduced by common parents are called

(A) faehtd (Evolntion) (B) fafw=an (Variation)

(C) =M (Mutation) (D) ¥9=Td TATE (homologous structures)
fohd YohH g YIS Sfel 379 dadl o1 Tl 87

By which phenomenon each organism maintains its continuity ?

(A) faeta (Evolution) (B) SAgafeTeRdl (Heredity)
(C) <A (Reproduction) (D) fafa=ar (Variation)
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SECTION(@=o= )>-I11

NON-OBJECTIVE (fIi—aigis)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g : 2 " +5 e (sAfafiem) HA F : 42
oy IANT qTA (SHORT ANSWER TYPE QUESTIONYS)

YT S 1§ 11 9 @ SO0 YT ® | Tk I 2 b B R
Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2=22
1. el ¥ W-mEer &% | oy T e et o gui
(Describe three advantages and three disavantages of cross-pollination in plants )
2.  HMI ERE W & dfega feaquft foel|
(Write a short notes on human ovary.)
3. Ued % YUFR A1 fagdsT & a0 87 wne?
(What is Mendel's law of segregation? Explain)
4.  udaEmEifesm = €2 (What are antibiotics ?)
5. de GaHa ¥ o9 A THId 22
(What do you mean by tissue onlture?)
6. e TH SR H Sid Fand|
(Describe the difference between species and population.)
7. ORfefaew dF | IcEE i F i 22
(What is the role of producer is an ecosystem?)
8. w9 Al & fawa ® ey A W 22
(What do you know about Bhopal gas tragedy?)

9. HHE A= ! ETHhIREel TH1 F hed &2 Teh SMHIA 1 A8 a8 Sl oo & 54 H GH 91 % forg
oY wifed gl 2l
Why is human placenta referred to as haemochorial type ?
Name the harmone it secretes to facilitate parturition.
10. R TE Wl H R €2
Write down the differences between predators & parasites
1. HEHRS 22 A THER heHH & M o
Carcinogens are agents that tend to favour cancer development or produces cancer. They can be physical
irritants, chemical agents, radiations, or biological agents.
Two chemical carcinogens are-
(i) Cigarette smoke (N-nitrosodimenthylene) affect lungs.
(i) Mustard gas also affects lungs.
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e ITAT UIT (LONG ANSWER TYPE QUESTIONS)
YT A 12 € 15 i ST WA R | Tle YR 5 b B ¥ 4x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.
12. #a ¥ fan faier 1 auie #31 (Describe sex-determination in human being.)
Or,
wHifehs® &1 AN 31 (Give an account of Lamarckism.)

13. DNA &I 9% 1 90 3l (Describe the structure of DNA.)

14, HYyweE e % fafy o1 9o #) SHR @ qed @2
Describe the method of bee keeping. What are its importance ?

15. Tl WSUYT F1 €7 Sol-UgHUT & FHE h 90 H SA-gguv & e % faw 9o fma s afew?
What is water pollution? Describe the effects of water pollution. What measures should be adopted to check

the water pollution.
ANSWERS (3<1Y)
——SECTION (== )—1 :OBJECTIVE ( agfirss weT ) >

1. (b) 2. (a) 3. () 4. (c) 5. (c)
6. (b) 7. (d) 8. (b) 9. (d) 10. (a)
11. (b) 12. (b) 13. (c) 14. (a) 15. (a)
16. (a, b, ¢) 17. (a, b) 18. (a, b, ¢) 19. (¢) 20. (@)
21. (d) 22. (b) 23. (a) 24. (b) 25. (c)
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SECTION(@=o=s )>-I11

NON-OBJECTIVE ( fit-agfrss )

oy I TR (SHORT ANSWER TYPE QUESTIONS)

1. -0 & o9 A
(%) 7@ fafr § g1 srem-srem 9wgshA (hereditary Character) s #el Bidl © e Sciw=1 W o S1fereh ey
B I HE Tt R
(@) =9 fafy 9 diai =t 95 fored 9e1 &1 W1 Tl 2l
() =@ fafy 9 sca=1 ot eifusk Sftemem (Viable) g 2
WA § TR aret | et -
(F) W WO 1 A= S+ @l 2
(@) % WO Y el S 2
() TH9 W sfst fafya o A g €l
Advantages of cross pollination—
(A) It overcomes self-sterility. (B) It eliminates defective tracts
(C) Itintroduces variations due to genetic recembination.
(D) The offsprings are better adapted to changes in environment.
Disadvantage.
(A) Itis highly wasteful process.
(B) There is always a chance factor for it.

(C) Good characters can be diluted and undesirable characters will enter in the progeny.

2. Yo S H T gl SERE B 81 A ISRl % fEe 9§ fd B 8| Yo SN Th SRR Tl
Tl 1 Wedeh SO OISR 3cm oel Al 1.5 cm ©iel il §1 SHeRE % i Sfge g Sferet & fwier g
T YO S HAST Sk o 9 U WA ¥ ST 2l B I8 WA TF(RT TegfSIan head ¢ 36 WA & A
SH-ufefifeam ot wifvemet @ ofe] famfad g 81 Sfew™ w1 otidier Wi dgstl e TS sl Sidsh i &l
gl 21 T8 W wed B1 S udtefiferam fawiisa gt ot e e Fwior el €1 THE T iR agt gl
SRR (0ocyte) AT &1 318 R Wieifish qeeh, fgdiaes qewh, §1 URusa Q2 i Ul ed 2|

There is a pair of ovaries in jemales situated in the lower abdomen. Each ovary in 3 cm long and 1.5 cm wide.
Ovum is produced inside ovary by oogeneses Ovary in lined with a layer of connective tissue called tunica albuginea.

There is a germinal epithelium layer beneath it. Stroma is made of connective tissue & fibres present in cavity of
ovary, germinal epithelial cells form follicles by repeated division. One of its cell enlarge to form oocyte. It makes

primary, secondary and graafian follicle later on. The mature follicle is called gaafian follicl.

3. Hed 3 3 T & fou o | ST oo WERen HeX & el 1 9o R 3= o v ¥ fauda
AU U1 S e al o il o feeR TR oro waE @ Wew | Tt fHehten okt STaurel T (recessive trait)
S A T H T e S<end S @ SR T E T O @ e #1 Wt (hybrid) A #t dE H gk, sterfa
AT B W €| I8 Teepd Wed 1 YRl & o e 2

Mendel selected garden pea for his experiment. He experimented upon long and dwarf pea-plants and
concluded that recessive trait i.e. dwarfness do not change or is lost. It remain in the hybrid unit the dominant trait. It

reappears separats in the next generation. It is Mendel's law of regregation.
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4. % Gemsiiaropes gRI ST T qEEte q5iel #1 et WA Ssarogeti 1 gig &l U =1 3% 7 % forg fran
A Bl SRR g S SHeTe S Y@ Uit YA, sRyee fahereiie, i,
Fatree e 21

These are chemical, synthesized by microbes. They are used to check bacterial growth or their elimination.
Some important antibiotics made by bio technology are penicillin, erythromycin, ciprofloxacin, Neomycin etc.

5. forelt ffyer aelw wesm (Culture medium) ® S dig & forelt M & Sash & Faeq @ AT dig S0 fag
@ T, 9 39 A% Ga¥d Fed o

oY % 59 9w H Gadh % fau wEm e s @S9 sdikes @1 Trwie (Explant) ed §) THEwliE g,
T 1 R Rl IS Ueh AT Bl Wehdl €1 e SAfiieR] A S, Yul, Yord, siE A, sielie Hiv, WATHY 9 8 qehd
&l T i hHewrk g A1 Tk | W@ MY 9 Hmead W OEiud (inoculate) s T s €1 4 W@ fward
TORfEd hefi STeran P Feafl (incnbation chamber) W Ha=1 gFY =1fe) Wfa whifvmemsti w1 we fawfea e
FAh! 1 T TUE I 1 Skl & 39 HUREd GUE HI Hhad (Callus) Fed €

Plant tissue culture is the technique of invitro maintainance & growth of plant cells, tissues or organs on a
suitable artificial culture medium contained in small containers under controlled conditions.

An excised fragment of tissue plant part used for raising a culture in called explant. It can be a part of root,
stem, leaf, seed, embryo, embryosac, ovary, anthers etc. Explant in inoculated in cultur tube with culture medium. It
is done in incubation chamber. These cells divide repcatedly & form a group of tissue. This undifferentiated group of
tissues is called callus.

6. T & TR & TH Sfial ol S Sier-fawesh S/l § WER WeEe Bl © S SfaweH (Interbreeding) 511
A B S GaF 1 Safa w2, S @ TS wEdd 2

forelt e Ha SR &9 W U € YR & TieiSt & sAftedl o1 Sial i el WEA i SeiE! wed 21 S 2003
T R %I SEE § T YEd 999 U6 T W T G oY i Se % 6 WM i e sed g
Species is a bigger aggregation of similar individuals. It is grouping of individuals of one of more population

which resemble one another in all characters besides ability to interbrced frecly. Like human beings present on earth
belong to same species. Homo sapiens. Population is an aggregation of individuals of the same species at the same

time in a particular area or space. e.g. fish in a pond etc.

7. Tl oft uRfeufaes @ § 99 Sfig S 9ISE 1 HIATU HT Foll Bl SR B &1 SRR HEeAd Bl d
T T U S e € Eifn B WY € Yoyl & gRT wiie ol o T wed B ord: ferdlt oft wiRkfeerfaen
T I ABR YTl 1 JUH HE SARH & 8l SARH & ouredfa ¥ e ff il o @it @l e
kel 2l

The organisms which synthesize food & produce energy in an ecosystem are called producers. They are
generally green plants as they synthesize food by an ecosystem in always a producer. In absence of producer, no
ecosystem can sustain on itself.

8. 3 fxumr 1984 &t wemify 1 fiuret feafa faemsar oMe@iEEe ¥ WG FIeAwE aAM drel IfHE FEEs
FHIH RO Y Th el 19 %1 o gon 398 59 &5 %1 919 Y5id e I 39 95 91g % SRl we
T TR H ST A T G BT G © MR | agd © oA o famfEt & R g M) gei oA st gfte el )
A vare et A 9 difed g T 3@ gHeN i AUl S| e & AW 9 S S @)

It was 3rd Dec. 1984 midnight, when a poisonous gas leaked from union carbide company factory making
methyl isocyanate related pesticides. It polluted the air of that area which caused the death of approx 2000 people

during sleep and many people are suffering from incurable disease. Many lost their eye-sight and respiratory disorder.
This accident is called Bhopal gas tragedy.
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9. W= U TS A % 9 TH Ag 7 S Ty & IR oA € 3R AR Gy & w9 H 21 Ig o7 I
foerTe o <10 Wedl a1 §1 Yoid W HIRE T Teeigd 1 o Bl €1 W o A1 1 Sfugen aufaw wed €

31d: U EHIRINES T hEd ©| T€ YU Ue Hi % T % ore gsiel w1 de i 9 faftm s @1 ey
ATTGEAR BT T HH B 2|

e Oy S & e R g o1 g s © S At Teft, Tatve e v o fanwrteg w5
2ol T el 2

Placenta is foetomaternal connective that develops during pregnancy and forms a temporary association betwen
foetal & maternal tissues for supporting the foetus during development. Foetal part is made of chorion & allantois.
Maternal part is called decidua basalis. In the region of contact, the epithelial connective tissue & endothelial lining in
uterine mucosa get discarded so only foetal barriers persist. So it is called as haemochorial placenta. It provides for
rapid exchange of materials between foetal & maternal blood with barriers acting as ultrafilter.

Placenta secretes relaxin hormone at the time of paturitin which relaxes & dilates pubic symphysis, cervix &
vaginal tube.

10. deed (Rweft) (Predators) Tl (Parasites)

() 3 9 qe HeEa e € S R Wi B GeUR S W e W ey B )
AR TE01 i & (These are larger & stronger] Small or microscopic organisms depending on
animal which kill & consume prey the host.

(i) 3 R w enfya & e F T el | s o g
They do not take shelter on the prey They take shelter on the host.

(i) & Tfaefier B § ik IR Thg w T faeRiol 1 %W e e 8
They are mobile to capture the prey They have poor means of dispersal

(iv) Sfas sid: vife FHosiR g @ T Siferen 3t wifsrt ST B R
Biotic potential is low They have higher biotic potential.

(v) 3 R % ufa ffvsa T2 g 3 Sfel & wfa fafved g 2
They are not specific for the prey They are host specific.

11. FEEHN 39 FF ¢ S S gRafia @ U F1d 81 3 ifaes SIS, THiTs w1, fafwor @ Sfaw
Aforshat el Tehd 2 (Carcinogens are agents that tend to favour cancer development or produces cancer. They can
be physical irritants, chemical agents, radiations, or biological agents.)

T TEE HEERE - (Two chemical carcinogens are-)

1. fome #1 gon (W-EeeEmeliein) ®wwel i guifad s 81 2. W 19 ff Bwel i gHifaa s

2 (i) Cigarette smoke (N-nitrosodimenthylene) affect lungs. (ii) Mustard gas also affects lungs.

e I AT (LONG ANSWER TYPE QUESTIONS)

12. 7Ha o fem faufor @1 9uf &30 (Describe sex-determination in human being.)

I | RO B 1 ST OGS Haed 2 A+ XY B 81 TSl HRrEeh! Bt § ToEen! O S
2A+ XX I ©l (In human being, male is heterogametic and thus possesses AA & XY while female is homogametic
& has AA and XX.)

W JHE () < R & Bd 2-(The male gametes produced are of two types.)

A+X 3R A+Y (1:1 STIM) | TS JHF I A+ X Bl &1 59 T&F 6T A+ X T AR & A+ X 3 i
ffed e & @ i U1 et 81 56 faadd g A+ YR & 312 A+ X! e =t € @ 7 U1 g @)
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(One containing A+X & other containing A+Y chromosome (1:1 ratio) whereas female gamete is always A+X. When
male gamete (A+X) fertilizes an egg (A+X), 2A and XX individual is produced which is daughter. On the contrary, if

the A+Y male gamete fertilizes an egg ( A+X), the result is a son-)

X

Mother Father
gamete AJ! X egg A+ X/ A+ Y sperms.
AA + XX AA + XY
faa-fro=m & 9w 7=l 9 faw f"ior Fig : Sex determination in human being at the time of fertilization.
Or,

AR AR AT FiG w1 ek, 915 § % wd=r v fafhegs it ofa & gpfaud om s=iv faema o1 qof
fagia fsan g o S o & § i ) fopae w1 A }-FRaeRTS Selsia(1809)

WA 1 fagia—sT =R fagid -

(a) Ifg =1 fagia-Siem 1 lafies oo 9 SR H1 GGl 2|

(b) TR B UREdH a1 T ST Y Scatd- TR H IS o R WO § Sh! 31 W T 3 bl Sedfa et 2

(c) S T STANT A1 TEUIRT-ST k1 fahtd STAN § Bl @ q1 b1 T BT SEUAN 9

F SN T Ig o1 A H 37 St B I

1. |9 § W 1 T 8 S 2. Taudt 7ot § el o1 Th «® 8 S

3. SEYAN & HROT AR 31T 1 fohra

4. e | ufqsi o v & fow A 1 e g

(d) 9T AN T S-S L0 STAN & HRUT AW € o el Gt | el W f&F w2

foriy— (i) Soiel <@ W 5 F1e 1 v 5 foei o foman om ==l 9o i srquftefa el didh ® & <1 @t

(ii) ol JE 1 H=Lor T B

(i) =t oARdl & g R HT S TR @i TR Bl @ el

(iv) Ster=a oiel § &g AfTsere orTeft Nl a &l S ekt

<ifdfen & fagia 9 % &1 ofar T8 g9 ST Ghd 1 o9 16 1 99T B B, 7 dR-gR B 1N
e fS® e 7 T

HEAN— 9gd 91 AN {3 T Sfeh 36 quiqen Wet T wel S SRl

(a) TepelTal 3 @ W A WA R ok uren foe e errelt el # weEia @ W Rl SRR SR SHe
AT A g5t wed foa

(b) TOR A TR F o ISl W ArdrF W1 1 9I FRAN draeRd s wifyrme w1 o geifad s ® o: T
o 1 o=t SR T B

(c) HIR - FIeTHS T AUl TR FAN fohal Tfch ST =1E1-TRT o1 JART 70 a1l ol T i & forg foham

(d) TR TN TR @l § o ® IR SR K1 ForiweT KA R we wen g6l & W g8 yoee
AT WH A/ T T o 1 yfasH wfiRel s S ST 9 viisean o STere Ueg fRa SR T T E ST
T ot Zioshiaest TTEH § e 81 TR UM W SR W U o1 iU Herd g df U oM 9 e Gehdl B




Lamarck was French Soldier turned Bank Employee turned Medical practitioner turned Naturalist and is
known for complete theory of evolution. He discussed this in his important publication - Philosophic Zoologique (1809)

Postulates of Lamarck : There are 4 postulates

(a) Growth Principle :- Internal forces of life tend to increase size of the organism.

(b) Change in environment and formation of organ-To fulfil new demands created by
environmental change individuals develop new organs at their will.

(c) Use and disuse of organ :- Organs develop by use and atrophy by disuse.

This is supported by following examples :

(i) Loss of limbs in snakes..

(i) Both eyes single-sided in flat-fish.

(i) Vestigeal organs in animals due to disuse.

(iv) Lengthening of neck in Giraffe to reach to the leaves of tall plants.

(d) Inheritance of Acquired character :- Characters developed by use (acquired character) are transmit-
ted to next generation.

OBJECTIONS :

(i) Mutilation experiments by Weismann in which loss of tail in white rats is not transmitted,

(i) Boring of ear not transmitted.

(iif) Wearing of Iron shoes by Chinese women to shorten their feet.

(iv) Artificial parthenogenesis in sea urchin eggs are not followed in later generation

(v) Inheritance of all characters mentioned in use & disuse can be explained scientifically on the basis of
Darwinism. Neck of Giraffe was lengthened because populations with long-neck had selective advantage over those
who had no long-necks Thus gradually long-necked Giraffe replaced short-necked Giraffe.

Support—Many experiments have been conducted but none is upto the mark.

(a) McDougall conducted experiment on maze-leaming in rats and found that learning is transmitted. It has
been contradicted by Agar et. al.

(b ) Sumner conducted experiment on thermal induction of long tails in rats. Temper ature effects germ cells
also hence it is not an example of the law.

(c) Kammerer conducted experiment on pigmentation in Salamanders but he used china-ink to prove his points.

(d) Lysenko conducted experiment on wheat cultivation in Russia and damaged us economy.

(e) Guyer & Smyth punctured vessels around lens in male rats and bred it with normal female rats. Many of
the progeny were blind. It is claimed that the lens antigen induced antibody formation which reacted with its respec-
tive DNA to bring about blindness-RNA to DNA is possible through reverse transcriptase. If protein to RNA be-
comes true this can happen .

13. DNA T 9redq Td fohehareal (Waston and Cricks Model of DNA)—sdfe =% (Erwin Chargaff) der
JSfeve ®ehferd (Rosalind Franklin) o Aif@ fafes=a (Morris Wilkins) 531 Tshiad deai & STER W Sw aead
(James Watson), ifa@ fsher (Francis Crick) 3R feretfer=a (Wilkins) & T+ 1953 & DNA 379] &1 §=AT1 o1 fifem
Afed (three-dimensional model) WA e s9& faT 3= W1 1962 ¥ A9d JWHR U< g7l e Td foheh §H
T=d DNA &1 fgvefaa g o smfafea fagoand of -

1. DNA 317 & diefi=iferieiieree g@ensil (Polynucleotide chains) =T sHT 2l € T Ush 2781 o =Ri IR fieliehi shH
(spiral manner) % =féorerd (clockwise) susfera Bt €1 36 YR DNA 219 o &1 =fers (double helix) et &1

2. < et fatstieree Sferen fauda fxen § wueferd =1 wfagam=R (antiparallel) gidt € staiq 39 y@emet
% ST HEHS <€ (sugar phosphate backbone) i yareren fEemd (polarities) W@ (opposite) B Bl T
icfgfateticse Jae ¥ TR & e 57 — 3'fgen o qon ol & 3" > 5 faen # e €

3.9 Hueell H 3Tk AT JEaEg B 7

4. 9% Jfaastigree § AeeieH! aNe Sreffadgans (deoxyribose) Feh TeehRTa T T (pent.ose sugar) Tei
TR 315 (phosphoric acid) T Teh-Teh 319 Bidl | SHH SISl &Nk 1 SISeRIgalst IehT H 1= &1 IR
C,®TdT ¥ T HEhe 3] 3 el i SR C, FET § Herd & 2l
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5. T J@el & 9 JfFAstierned & IHh{ 370 HrEhe UE 51 I8 ©d PR W

&1 g o 5’ 3’ HIERISEUEX -4 (Phosphodiester bond) i & !5 -r_"n""_ul
6. < HUSTARE (helix) & =fFisicred @ o § 92 @ § e e
TEISH GNeRT o ofT= geel (weak) BTESISH &= (Hydrogen bond) i €1 f:;:},_ ;; :
7. DNA &1 3l iggiort  eenstt § == qen faRfag= (Purin and %_ﬁh‘fj:} |
pyrimidine) T AT ISR Xt € TR Teh @ & T &Rk T T ® ] 4
Fafefirei a1 © 2 wd §1 v ARk o fEen § A (A)F @ g e Q\i;j‘;‘:gﬁtﬁi
¥ zu oTgHE (T) B IR WA (C) & TH@ &M (G) B T8 yuppsars S ==t
AME F AR A=T, G = C o TR = AR # afe w d ParcgBusts STl Az

g

8. WS (adenine) @ oMEHH (thymine) & &= &1 BEgSH a4 (double ﬁ,".ﬁ_.,r,lww Lh-"ﬁ%

hydrogen bond) @en WA (cytosine) @ &M (guanine) & &= 9 BRGNS P [ Cf%}' '

T (triple hydrogenbond) &td 1 fl 5:\:_;_-:
9. DNA &1 SHi sferensil & di= 20 A grar 2 el

10. @ & o & R < Sfsiere gl & @ 3.4 A g @ 2 Jooer éﬂ TSI e

11. 2fererd 1 T =R 37A® 3 W qol gl § o7 e et ° 10 S
farsiierse Sifgal gt &1 gusht o1 ® fof < Ifearsiiere Sifgal & o= 1 g 'ﬁ’“-’*“""“g**#“:-ﬂ“”“"-
3.4 A =1 0.34 nm F 2 A

12. fgsmuefar (double helix) T TeRfa Ut g8 wfdal Wier (twisted or spiral
staircase) % A B 1 YR BEHS TRl P HIERISEURR o4l & i § o I FEend diel & ured quef
% THM et € oI 3Tk ot eEgier sl g 9SSl &R w1 Sifgal @iEl % WRuel (rungs) % HEM et )

13. FUSTHIHITT & HRUT DNA 39 &t T ofwie § &9 @+ (minor gooves) @@ e @< (major grooves) Trt
St 2

14. DNAH Toha a1 %RHE 319 TAHM 31U § 8 &

Structure of DNA. DNA s long double chain on duplex ‘molecule’ formed of millions of deoxyribonucleotides.

Length of DNA is characteristic of prganism and its chromosomes. Bacteriophage @ x ’ AN
174 has 5386 nucleotides. Bacteriophage lambda possesses DNA saving all502 base p lew A
pairs (bp). Escherichia coil has DNA consisting of 4.6 x 10° bp. A single genome, con- Flige o
sisting of 23 chromosomes, possesses 3.165 10° bp in case of human beings. Single- Qe s:.f

stranded DNA molecules occur in some viruses, e.g., coliphage ® x 174, ek Mujo

DNa duples has a diameter of 20A. The duplex is cliled plectonemically in a right
handed manner just as a tope stair is twisted to form a spiral. This coiling produces
alternate major (length 22 A) and minor (length 12 A) genoves. Face turn of spiral has a
distance of 34 A. This length contains 10 deoxyribonucleoudes in each chain so that the
average distance between adjacent deoxyribonucleotides is 3.4 A.

Nl

Four types of ..accur in DNA—dJAMP (deoxyadenoine monophosphate). dGMP
(deoxyguanosine monophosphate), dCMP (deoxycytidine monophosphate) and dtM1
(deoxythymidine monophoa phate) Each de .....is further formed of three components—
deoxyribose sugar (C,H,,0,), phosphoric acid and nitrogen base. Nitrogen bases differ.
In the four types of deoxynbomcleoudes. Two of them are ...(AO and gunnine (G). The
remaining two are 6-membered singel ring pyrimidines, cytosine (C) and thymine (T).

Out of the three components of a deoxyribonucleotide, sugar deoxyribose and
phosphorie acid form the back-bone of DNA strand while nitrogen base lies at right
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angles to it. The back-bone is formed of alternate phosphate-sugar-phosphate-sugar-residues. The nitrogen bases
project at right angles to the back-bone from the region of sugar residues. Since there are two strands of DNA, the
nitrogen bases of the two strands come to lie opposite each other and develop hydrogenbonds between.

The Nitrogen bases are attached in ..1 of douxye ...sugar though, a glyousidie bond (C—N—C) by either their
N-1 (in case of pyrimidine cytosine or thymine) or N-9 (in case of purine adenine or guanine) regions Deoxyribose
sugar is bonded to phosphate radieal of its nucleotide at its carbon 3’. A phosphodiester linkage (two ester formations
by same phosphate radical) is ...between sugar rosidues of adjacent nucleotides. In one chain of the DNA duplex the
last deoxyribose of one end has its carbon 5' free while in the other chain the last deoxyribose of this end has its
carbon3' free. The ..of the other and of the doplex is feverse. The direction of nucleoude chain is 5' A — 3" in one and
3" — 5" in the other chain.

mra St phcepinte e e .
Pt it sksaaticha !Ii:..-"rﬁ‘-.l i 1|—r—.4l\:ll[-h  Cs i i
I-_.I I .
[ = T y iy g Do i
i - |
I"'ﬁ-:i—'— 3 ol ::'E.:_'J—! E
3K
= g
) R I B II_""II F-:0s . I"“"-"—.j
i i -|
i-"'-h"-,_l —f & p=fczcoazzsss ===II.-_--—L\,-"1L'
3 — y

Nitrogen bases of the two chains lying opposite to each other are not similar but complementary wwith adenine
of one lying opposite thymine of the other and cytosine of one opposite guanine of the other. The opposite and
complementary nitrogen bases are held together by hydrogen bonds, two between Aand T (at positions 1—3, 6—4)
and there between C and G (at positions 1—4, 2—6 and 6—2). Two types of forces stabilise the duplex and hold the
two DNA chains together : (i) Hydrogen bonds between the complementary nitrogen bases of the two chains (ii)
Hydropholie internetions between nitrogen bases. The latter are also kept stacked inside the helix whie the polar
groups are kept on the outside in contact with water.

Base Pairing. It is the pairing formed in DNA double helix between purine of one strand and pyrimidine of the
second strand. Base pairing is specifie with adenine lying opposite thymine and cytosine occurring opposite guanine.
A proper base pairing is required for two purposes. (i) The two DNA strands can remain exactly paralled only when
the space between them remains uniform. Presens of two purines as base pair will make the DNA double helix wide
due to bulging out while two pyrimidines as base pair will make the duples non rows (ii) Spase between the two DNA
strands of the duplex is 20A. The one available for the two nitrogen bases is about 11A. It can accommodate neither
two paurines, nor two pyrimidines. The space is sufficient for one pyriminline and one putine with a small area in
between for forming hydrogen bonds. (iii) Only adenine-thymine and cytosine-guanine base paire have proper apatial
arrangements and configurations to develop hydrogen bonds, two between A and T and three between C and G.

Antiparallel strands. The two strands of DNA duplex are parallel but are oriented in opposite directions. Such
strands are called antiparallel. The 5' end of one strand lies opposite 3' end of the other. In one all and the ...I direction
while in the other strand the nucleotides ,

14. wyweEiue™ (Apiculture) I8 % MRS Icded o AYHfFE™ & A9 9@ (mass rearing) i
TgAfRel (Apiculture) Fed 1 9RG H 98 T W@ HeX S &

TAYAFET 1 gefaar (Species of Honey Bees)—HeHare T amgiidaie (Arthropoda) & & $=4a=T (Insecta) i
FIe T TyATFERl H HD S B 9N T FS I fOLwS w9 H S S §
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(A) ‘v wfaar (Indigenous Species)—

(i) Tftrm gfeaht (Apis indica)— 2T& TMHIG: YR GYHal Heard 21 78
IR § Q= ®9 Y U S {13 G @ Ulelq S ST Hehdl 2

(i) Tfr vt (Apis florae)— 8 FHIGAT SISt AYHAFE HEardl g1 78
gd G U Ulelq S ST Gehdl § fohg THY ST Sgd W g @)

(iii) Tfee SR (Apis dorsata) — 9 SMRIGA YETEl Haar (rock bee) =1
€0 Wl (giant bee) ed €1 FE AU WEX SR i el Bl € feheg 39 TG ¥ UTofq @l SHE S Hehal

(B) fawr smfaai (Exotic Species) :

g AT (Apis mellifera)— e FHm=aan gerfer= (Italian bee) Feetrdl 21 Urelq Wk, S=d ¥&S
IS, ek IR TS IR, FH FuS H T drell AR ifern qRa qienan 0 gad B B RO 3 Jalfd H
Aferek ygErar <t St 2

myHeEl i fafd ww HYWaEaed &1 "8 (Importance of Apiculture)—ayaael e &
frrfafed e g
1. AYuEEt & SR (Bee Products)—ayAeet ¥ frfafea Sar o e 8-

(i) I1e8 (Honey)—e #iftehi gRI ScdTfed WS T@E w1 Teh Tl @il geied & S TR 1o el siert 41 oht
Bl 21 TES H1 THERF GeT 7 FhR B 2

Worker Drone

¥Med (Constituents) gfae@  (Percentage)
Sl 17
EECISEEGERKIED) 38

TS 32

ohlsl 1.3

3T THAY 9

A=A 0.17

o 0.64

T~gH, faerfm, @, dau enfg 2.92

IES AT TehaE oo qgrel 81 3 itk e o1 U S €1 gHeRT WA ok U e @re s
H feren S 21

(ii) TeHeREt WA (Bee Wax)—3Eeh! WANT Hed TEIEA, Ud, ofd, iferst s qen wgshiert o feman i 212

(ii) wmerElt a9 (Bee Venom) —a€ 3fHeh TR & AT SH—TSe den nuiefed § wam fwan S €1

(iv) Taa steft (Royal Jelly)—o &5 Uit o wr==il &1 dfg & forg e s o e S @)

2. HYHHRE T T HIS-TN0 HReF W € o7: g Dl (hives) Fl HHA & &G § @A 2|

3. HymeEl qe o fRaEl @i srfafe smHe e 21

4. YA qre | otfueh 5w T e g=dl B

B H Afs IARHA & faT ge=== (Management for High Yields for Honey)— WeAeret aiee gaed o
3 geft =0 witwfera fmd s € S wemfeeEl T8 w@-t@, fUsel TR S, 9 St eaie, ¥ B w1 fEi g
¥ HEfed e 2

1. AyuaEt A (Bee Forage) —sa¥ o |eft dig qfmfera & fom@ AymAfFeal o1 7 & q63= (pollen and
nectar) Tafe a1 | W B S SH—aTH, AR, 911, 9elt, SREm, o<, 9, Tgen, uftEl, Fu™, SIS, S,
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yivem, oRE, 3], TR wiie, GAuE Snfe) 3 el & T qeHEReE % foe W qe SR B § qe "ot YEs
1 GoH Bl B

2. AYHFE 1 B (Bee Hive)—Te Tohel 1 a1 gHISeN ool el & Toed & e 8 21 et da-=irerd
60 & S e B € SR $R TH-UE 9§ e HE B | A FEl Hl ThH-GW H Yo, R S wehan
21 IH el & T T eTgasi (Queen exeluder) T T #1 I8 9T U WUE W @ Sl & @ oAl i
F (bowls) ¥ Set e T an ® foeg <fifeat el it = 1 R g

el M o oafted o€ SR % W ®& (brood chamber) ¥ SesEier feafa § 5 @ 10 =@ (frames)
TH-SH ¥ 0.96 T o =R W W WK B| Y BH § aRl k1 Herdal ¥ Wil swrEr (combfoundation) SRIET ST
2 e o= el i (Hexangonal impressions) &1 STYR SR Afieh B w1 Fafor s €1 3 =9 &1 g
feamett & M W )

T 9N e SIS SR % YES Hel (honey chamber) ® S el shi oHE SUTeR Jod =i ol @l
£ T T IrEd Y TR w9 e 2

S e H S T 9% g € e g Tk 9 O T E yEeel O R Gehdl € 91 SR et TRt €

IES HE Sl SR W & SAER0N GRI Eehl Sl 81 = A R0 H 3k 9% 21 € e g1 Tores a1y weii
B Tt T FW STl SRV st A e e © S au g W Sl 3 @l S

3. AywaREt Ui &1 TIF (Location of Apiary)— 31f¥e 3IeIET &l &M H W gL o f9ee TH M W
afted fFd S € el wrehfass goal 1 SRR B @ oiR 3Ee 1 9 2 fd % & | erferk @ etfus gow g e
oY |

4. ¥e] &7 %1 g (Honey Flow Season)—3Ieg &1 S 6 ad W R wtar € o fiore el o
o T & forg O o 09 Sueied | HYATREE 1 HhT= T3 i & forq i siferes wo fireran €, v
IeUTE I & AU B €1 W o kg | Urel H eTdeera A IO Bl 1 314: WIER i & forg e st
T 2l 2

5. TTHT (Swarming)—aE o8 e € e [t T Heet s Afienl Ue g % WY QAT hia i
BIgH T HicH o1 & T goe & e Fevel et 81 98 T4 Yage a1 9 YR B W el 21 SAfen wntHn
1 VEE ST TR o0 Y9TE Bl €1 37 Afeen Wt FE g < =tew)

6. ¥1e5 freapses (Honey Extractor)—a€ T ©1 o Bidl @ Tordeh 37X e STeIgR fesa o &al & 5l
TH & WL ol U =@l g YA Sl B gH i Yal % el i SR 39 Wl & a1 veg "l feer &% foau
Tk AT off Tl wlt B SR % WeeR fesd H s ¥ R B9 ol Wl fessl i qHEn S € e srus 5o
& HIU hell ¥ IES e R Sl U Bl g gH H UHAd e S 2

Apiculture or bee keeping is the rearing, care and management of honey bees for obtaining honey and was.

The place were honey bees are reared is called apiary. The workers engaged in bee keeping are called bee keepers,
apiaalsts of aplenltuists.

Four species of Honey Been occur in India. One of them is exotic and is normally grown only in been boses or
artifical hives. It is Apis mellifera (Italian an Fumpean Bee) It vields good quality and quantity of honey Other three
species are Indian. They are A. dorsata (Rock Bee), A. indica (Idian Oriental
Bee) and A. Florea (Little Bee). Honey Bee belongs to family apidae of order
hymenoptera, class insecta. Rock Bee (Apis dorsata) is the largest. It occurs
only in the wild. Apis indica is docile bee which occurs both in the wild as well as
in domesticated state Apis florea (Little Bee) is low viehiling speeies.

Honey Bee is social, colonial and polymorphic insect. It lives in nests called
hives. Hives usually hang down from under surface of tree branches, roof of
eayes balconies and extensions of buildings where they are safe from their chenies.

Worker Drone
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A natural hive on nest of Honey Bee consists of a vertical sheet of wax having a number of hexagonal cells on its
sides for rearing young ones (brood cells), storing honey (storage cells), royal chamber and chambers for worker
bees. Honey Bee has three castes or types of bees gravid female in queen, males or drones and workers.

Queen secretes an antiqueen substance or pheromone from its mandibular glands. It inhibits the worker bees to
build any brood chamber for future queen of feed any ... royal jully. Queen receives all the sperms if requires for its
life time duirng nuptial flight. the same are stored in spermatheca. Eggs take about 3 weeks to hatch. At times the
colony overgrows. At this time the queen stops secreting antiqueen substance, so that a new queen can be reared. As
soon as the new queen is ready for its nuptial flight, the old queen along with numerous workers quit the hive. The old
queen and its workers seule down at a safe place and build up a new hive.

An artifical hive or bee box has a brood chamber, 1-2 smaller honey chambers, a lid at the top a a lit like
platform for cait or entry of worker bees at the base and a stand with legs kept in water for protection against ants.
Honey frames are taken out and placed in centrituge the frames are replaced. While taking out honey frames, the bee
keeper must cover every exposed part carefully to avoid possible attack by honey bees.

Bee keeping is quite easy as it does not require much care. Beehives can be kept at one's convenience, even in
courtyard, or verandah or roof. Some specialised knowledge is required which is imparted by agriculture extension
services and several other organisations. It is important to know :

(i) Nature and habits of bees. (ii) A proper location for beehive where bees are not disturbed. (iii) Technique to
catch and hive swarms. (iv) Management requirement for different seasons. (v) Filling of honey frames. (vi) Tech-
nique to extract honey and bees wax.

Economic Importance

1. Honey. It is a near neutral aromatic sweet syrup having 17—25% water, 70—80% sugars, 3.3% minerals
and vitamins (B,, B;, C and D). Sugars include laevulose (L-fructose, 41%), glucose (35%), .........c.cccervrrnnnn.
(1.9%) and destrini (1.5%)

(i) Honey is a natural sweetener.

(i) It is laxative, expectorant and blood purifier.

(iii) Honey is a tonic and immediate source of energy. It is good for children and convalescing persons.

(iv) It is used in preparation of honey biscuits and honey bread.

2. Bees Wax. It is secretion of worker bees from their wax glands. Bees wax is used in cosmetics, creams,
ointments, paints and polishes. Candles are only occasionally produced because bees wax tends to crack in cold. The
candles are, however, smokeless.

3. Bee Venom. Venom from sting is used in the treatment of rheumatoid arthritis.
4. Propolis. It is resin derived from plants (axillary buds). Propolis has antiseptic and antibiotic properties.

5. Pollination. The biggest u se of Honey Bee is that it is the major pollinator of many crop plants, e.g.,
Sunflower, Brassica, Apple, Pear. Keeping beehives in or near fields during flowering of crop plants increases polli-

nation efficiency, crop yield as well as yield of honey.

15. 9 YT (Water Pollution)—'* ferelt «ft w<ref 1 S/t & firetiae o1 5Tt & slifass SR q@mafe s
1 IRed frdt ff w1 F St 5o sfad sl (legitimate purposes) % fT STERT H Sr<ReT i €7 STl qgul
FHEA T

aet H @ 1.35 Hfesh fhcimiet STot © ot 97% <ol 9gsi ® 21 wefi Sl 1 9& Gid ouf B1 Tk 3TAH
& STTHR a1 1 ST 27% STl SEeht TSI | UEH Sl € Sefeh @ 72 $iqwd il sfoqd el Sl €1 Sl i 37y
A & - et el St St @1 gadt Sl § gen 9 # o w0 e §, S o TRl
wred, GeAsha gt 3 U Y AT Tkl & RO STl TSI Bl ©1 ARA H ST YUl U T Haeh GHe
21 Tk STAF % SUR 9RA B 50—60% Sl Sel-Sfd I & HRO F52qg g 3R 1 30—40% I F5fod <t
* HRO B F

16.4.3 5@ gguuT & e (ll-effects of Water Pollution)
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A. FTafTh TURTl Td w9 difed A9 & FHE—

1. Gemefta et gerelf & eTeed | Sifaiei 1 Ja #:d § f9od <ot o festadiforer 81 st @ it St
THST i IR HAN €| TE SAAFAIHN HEI T Iq=1 HLdl € AR el WA HH ArFh T @l 2l

D e S e SR S B e g et e
(FATZSIAE, FASIH) | ATFE o rel-d Siarer qen et afgs] diei (wimerd, TemisieH,) giesier
(Yereiferay, wifeafeam, wiwmn) ot &t fpare = scdifta & )

3. wiehe feeeie oft S gfg 1 yarfaa < 2

4. TSR T Sl T YRR o Stelig Ui Si—ehiew, T, TEhizs, U, fetasfe onft Sa= & B

B.v@ ® itaifin eufyret & yHE—

1. 7R, e U |8 & Aifiten =R ggid & g € 99 o @ o gea 9 sufefd 9 s
Fe U Bl 21 A i, Wikie =IEfd, $URE T e el T Scq= Hdl ¢ " o fon femse
TR =ReifaEshte ¥ 3R TR0 gfivr, sfie sifafaaar et & 2

2. Toermger el THATEET U Sea= el 2

3. TERY W TR 3O F1 € 98 Th JHR &1 FFEY w0 gl ¢

4. e yuu | SoH o 3232 (Itai-itai) I 0 T o S hefram gy wee % WA w6 9 gl

5. e (90 ppm § AferR) HEFIRHT o1 ] ds S HLAT €|

6. TIARTEE T U I TUh YA Tl FeTrad a1 i off t fedig (skeletal fluorosis or knock knee
disease) s <7 a1 & o wiig wd sfeeal wed ud HeR & WK €1 9Rd % 13 T 9 & qH § wsivge wi
= Frsa (1.5 ppm 21feeh) o @ 21 TeiRifed e Sig w1 <€, enfufess wieror den wget & shodie % fa gen
w9 ¥ foER 2

7. el e e SeAtd Sel SN gt 9] I 8

8. e fersrertan stferfsharar, T &ifq wo T S i @)

9. Yaife gfg 1 Uk a1 B1 9@ FH HL & IR Shgeil § e eifrafiaard Sea= e 2

10. S STot YUl o HROT Seld Sl W ¥ SR e 2

1. 3T9f¥TSe ST @1 ITAR (Treatment of Waste Water)—Tgerd Yfid STa &l dlfeadal ST9R = § & 41
ST €1 THH STfiTe o W ST St w1 Yerel SU=R G4 (Effluent Trentment Plant; ETP) g1 SU=Iid i
SrererEl § wefed T g S 21 ETP ® Safiie <ol 1 310 YohR § SR fehal wimar g—

(i) TTafys STER (Primary Treatment)—ae Sl ® foeifisg aeref (suspended particles) =i wiifaer 31efen
Tifrer fafy o Frerrem 1 gfenan 21 39 STUR § STeesiiel HUrge Usiell ol SR, SFaefta s a1 e et
& e SR

(ii) Tgerare IT=R (Secondary Treatment)—Teifies IT=Td fohal T <1t o1a SifoRiS TE aged qesial
® TEE W AR S B Y BT 9 F1 ST s STRIERE CO,d H,0H e 39 ¥ 38 Sharve
A & faw g sl foren st 21 s < fafvei o wfmfera fan st 2—

(a) femfan freex faf¥r (Trickling Filter Method)—fgdiaes ST=R @& ot ush+ aren fheet (trickling filter)
1 94 fopan S @ o Wi STSR & 918 Sol i §3-98 H Siam] I SrEifhed (Biofilm) W R S
B IAfETH TR % ISl 1 1 Bl 81 Sifaeh STTHS % holka®y Sfthed, STAMEE qel CO, o d ISR
STl ! A Gfed aER e foaan S 2
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(b) TRt W fafy (Activated Sludge Method)—zaH aifed Sial =i ageta 3 o qeg fepan sran € foresd
TSl (Sfeo] o Seret ¥ a) ot erar €1 Sery] AR shreien ugielf w1 ST i | wed g § St et
THH! SRS STCTs HUCT € cAfehd St W o7a ot YR A6 § A2 TS hIEhed e €

(iii) getas STER (Tertiary Treatment)—S9H gecd Td THIThHS AU ALYV qeheileh gRI 3Tl T f<F S
g THH WA FIFT T T YS © ST T

2. AR 1 qH: SYAT AR YH: =hor (Routilisationi and Recycling of Waste)— TR sifgadet, wit
o 19 31 foepa ScaeA & forw O =fshd fofan ST Heran 21 sk 79 Ga= R STl 9901 i Uehl T ST=R ok
S Hehdl €1 H® Yu@ fareE fe -

(i) 52 % S7frel ¥ T o S ghd g

(ii) WA s 1 I qH: T 5R feds W o fRa S wehar 2

(i) SFafEeT SIfereRien Mookl 1 AR It @ R Tehed T e ©I% S 21

(iv) TEA Te o= it STy 1 94 S U S 9 E o fRar S w2

37d: TH UM i S Gidl | @l hehl @ifeul

3. fIgHIRTE T IaAh! & TAN R FE=v—diesiE & &0 § &H 76 &1 JA fRar S =t
qIfeh 3 g1 W TEl 5| agd HH S Skl R Sid Hedrdeh! 1 FAN S =iey)

4. STefta TR (Aquatic Hyacinth)— Sifeish T Tmaifeh Jgue! <l gerdl €1 9 |9 Wi #geti sd—Cd,
Hg, Pb @& Ni=hl ot gerar €1 o7d: 36 1Y w1 A 98 S =ey)

5. SohH TEAUT (Reverse Osmosis)—3H de+ieh H @R sl (brackish water) &1 sT@fsiiehiol g1 35 fovan
ST 21 39 Wt 1 S99 q@ W 3T - foeelt § e e S 2

6. AT TG St Y[ TiTaA era qef SReiad <rax (Wet cooling tower and dry cooling tower) TR &H
ERIIS ECT

7. 9a Wit 1 frearer s@ ® 1@ wen =i

Water pollution is degradationi of quality of water due to addition of substant to be silo chemeals (e.g., metals,
Inorganic and Organic chemicals) of factors (e.g., heat) and depnvation that makes it a health hazard, unfit for human
use, use by animals and industries as well as growth of a quatic biota. Water pollutiojn is both natural and anthropo-
genic. (a) Natural Water Pollution. It is water pollution (b) Anthropogenic or Man-Made Pollution. It is water pollution

caused by human activities like industrial effluents, domestic sewage, waste from animal sheds and slaughter houses,
detergents, pesticides and fertilisers, oil spills, etc.

Water pollution is a serious problem in India. 50-60% of Indian population suffers from disorders and diseases
associated with it. 30-40% of all deaths are due to them. On the basis of their origin, sources of water pollution are of
two types, point and non-point.

Effects of Water pollution

Water pollution causes adverse changes in physical, chemical and bioligical characteristics of quatic ecosys-
tems as well as quality of ground water.

1. Changes in Physical Characteristics of Water. Pollutants change the quality of water by effecting its
taste, odour, colour, clarity, etc.

(i) Turbidity. Water becomes muddy or turbid due to suspensioni of mineral dust, silt and related collidal
particles. Turbidity hinders penetration of light. It causes clogging of gills in fishes. Therefore, 10th plant and animal
life is destroyed. Turbid water is also not suitable for drinking or inlustrial use.
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(ii) Colour. Dyes, iron and chromium compounds, and anaerobic decomposition cause colouration of water.
The coloured water is not suitable for recreational, drinking and industrial uses.

(iii) Odour. Free chlorine, ammonia, hydrogen sulphide, phenols, growth of algae and microorganisms produce
unpleasant odour.

(iv) Taste. It is impaired due to occurrence of pollutants like free chlorine, phenol, iron, manganese, detergents,
hydrocarbons, oils and decomposition products.

(v) Scum and Sludge. They are produced by organic wastes, especially H,S formed by them. The sulphide
combines with metallic ions and forms brownish or blackish substances that float over and inside water.

(vi) Foam. It develops over the surface of water due to mixing of detergents, soaps and alkalies. Foam makes
the water unfit for various human uses.

2. Effects on Aquatic Ecosystem. Pollutants affect the biotic community of the aquatic ecosystem either
directly or through depletion of dissolved oxygen (DO). The amount of dissolved oxygen depends upon (i) Surface
turbulence (ii) Photosynthetic activity (iii) Temperature (iv) Consumption by animals (v) Consumption by decompos-
ers. A healthy a quatic ecosystem has a dissolved oxygen (DO) content 14.0 mg/It. A DO content below 8 mg/It
indicates pollution. In heavily polluted waters, the DO content may fall below 4.0 mg/It.

(i) Putrescibility—Domestic sewage or municipal waste water mainly consists of biodegradable organic wastes.
Putrescibility is the property of organic wastes in getting decomposed with the help of decomposer organisms.
Decomposer organisms involved in breakdown of organic matter are collectively called sewage fungus. It consists of
bacteria (e.g., Escherichia coli, Beggiatoa), cyanobacteria (e.g., Oscillatoria, Microcystis), fungi (e.g., Mucor, Fusarium)
and green algae (e.g., diatoms, Chlamydomonas, Chlorella, Scenedesmus), Sewage contaminated water also has
blood worms and sludge worms at the bottom. Anumber of bacteria eating pollution tolerant protozoan protists (e.g.,
Colipidium, Paramecium) and some protozoan eating animals occur in such waters. Some plants can also tolerate a
good degree of sewage pollution, e.g., moss Fontinalis antipyretica and angiosperm potamogeton pectinatus.

For their activity decomposers requir oxygen. The amout of oxygen required for microbial breakdown of
organic matter is called biochemical oxygen demand. BOD or biochemical oxygen demand is the amount of oxygen
in milligrams required in 5 days for complete degradation of organic matter in one litre of water at 20°C. Requirement
of less than 1500 mg/It indicates low pollution, 1500-4000 mg/It medium pollution and above 4000 mg/It indicates high
organic pollution. As Do content is reduced, anaerobic breakdown begins with the help of anaerobic decomposers.
They produce pollutant by-products like ammonia, hydrogen sulphide, methane, organic sulphides, metallic sulphides,
etc. resulting in sludge and scum.

A related term to BOD is chemical oxygen demand. COD or chemical oxygen demand is the amount of oxygen
(mg/It or ppm) required to oxidise the total reducing substances present in water. They include both biodegradable and
non-biodegradable substances. COD is generally measured with the help of potassium permanaganate or potassium
dichromate. Its value is higher than BOD. As the content of dissolved oxygen decreases, the amount of organic
wastes and toxic reducing chemicals accumulate. This results in elimination of sensitive organisms like plankton,
molluscs and fish. Such water bodies contain a few pollution tolerant animals like annelid Tubifex and insect larvae
like those of Chironomus. These animals are called pollution indicators. In such waters, green algae are replaced by
blue green algae.

It u ntreated domestic sewage is allowed to flow into a river, there will be immediate rise in BOD as the
decomposer microorganisms required a lot of oxygen. As a result, Do (dissolved oxygen) of water falls in the area of
sewage flow. Fish and other clean water organisms are killed. However, as organic matter is degraded, there is
increase in DO downstream. Fish and other cleanwater organisms reappear (Fig. 16.6)

(if) Hot Water—Hot water is produced by thermal power plants, nuclear reactors and many industries. It is
poured into water bodies resulting in increase in temperature. Higher temperature reduces oxygen content of water,
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e.g., 14 ppm at 0°C and 6.4 ppm at 14°C. There is increased BOD. Aerobic decomposition of organic matter is
stopped while anaerobic decomposition takes over. As a result there is increased organic loading which gives rise to
offensive odours, seum and sludge. Many fish are killed. Trouts eggs do not hatch while Salmon does not spawn at
temperature of 30°C and above. Green algae are replaced by cyanobacteria.

3. Biomagnification (Bioconcentration)-Biomagnification or biological magnification is increase in concen-
tration of persistent pollutant (e.g., DDT) or other substances (e.g., toxic chemical, heavy metal) per unit weight of
the organism with the rise in trophic level. It is caused by non-utilisation of the substance in metabolism, accumulation
in fat and non-breakdown by decomposers. In one study in an island of USA where DDT was regularly sprayed for
a few years on water body for checking growth of mosquitoes, fish eating birds began to decline. Analysis of DDT
content in water and various organisms was carried out. Water body had a DDT concentration of 0.003 ppb, phy-
toplankton 2.5 parts per billion (0.002 ppm, 800 times concentration), zooplankton 40 ppb (= 0.04 ppm; 16 times
concentration over plhtoplankton), small fish 0.5 ppm (12 times over zooplankton), larger predatory fish 2.00 ppm (4.0
times the smaller fish) while the fish eating birds contained a DDT concentration of 25 ppm (a magnification of 12.5
times that of fish). There is total magnification of 8.3 million times. Due to the phenomenon of biomagnification, the
entry of non-biodegradable metals, toxins, pesticides and chemicals in food chains is highly dangerous. Extensive use
of DDT after World War-11 resulted in several disorders in higher tophic levels like thinning of egg shells, liver
cirrhosis, softening of brain. hypertension, cerebral haemorrhage, defective sex hormones, etc. Population of many
predator birds declined, e.g., Bald Eagle. Ultimately use of DDT was stopped. However, several other persistent
pestricides continue to be a use.

4. Eutrophication-It is a nutrient enrichment of water body resulting in increased growth of algae, other
plants and animals. Eutrophication is of two types, natural and cultural. Natural eutrophication occurs in all water
bodies but is so slow that it may not be noticeable within
our life time. Cultural or accelerated eutrophication is
caused by run-off of fertilizer rich agricultural fields and
discharge of sewage rich waste water into water bod-
ies. On decomposition organic wastes also release nutri-
ents. Nutrients cause profuse growth of planktoni algae
and higher plants. Algae, especially blue-green algae grow
in such abundance as to colour the surface water. It is
known as algal bloom. Bloom formation occurs both in
fresh water and sea water. The colour of the water de-
pends upon pigments present in algae. Bloom formation
reduces light to submerged plants which get killed. Or-
ganic loading increases which reduces contents of dis-
solved oxygen. Bloon forming blue-green algae also produce toxins which are extremely harmful to humans and
animals. Toxins and reduced oxygen content of water kill most of the aquatic animals, e.g., fish. There is loss of
species diversity. Due to increased organic loading, eutrophic water body starts stinking, becomes coloured and
turbid.

In some water bodies, eutrophication is accompanied by excessive growth of free floating plants. One such
plant is Water Hyacinth (Eichhornia crassipes). It grows in ponds, lakes and rivers, choking other forms of life to
death.

5. Effects on Human Health. Municipal waste waters contain a number of pathogens, belonging to various
groups of organisms like viruses, bacteria, parasitic protozoa, worms, etc. They spread various water borne diseases
like jaundice, cholera, typhoid, amoebiasis, etc. Such sewage contaminated waters are unfit for
drinking, bathing, swimming, cattle and even irrigation. Industrial waters contain heavy metals which cause serious

= Algal Bloom
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health problems.

(i) Mercury. It is released by paper and paint industries, combustion of coal and smelters. In water, it is
changed to soluble dimethyl state, Hg(CH,),. The latter enters food chains and gets concentrated with the rise in
trophic level. It poisons aguatic animals. Regular intake of meat from such poisoned animals causes minimata disease
(minamata disease), first reported in Japan in 1953. The disorder is characterised by impairment of various senses
(tactile, vision, speech and hearing), numbness of lips and limbs, repeated diarrhoea, haemolysis and meningitis. It
ultimately leads to death.

(if) Cadmium. The metal is released by welding, electroplating, pesticide and metallurgical industries.In human
beings it accumulates in liver, kidneys and thyroid. The pollutant causes nausea, vomiting, diarrhoea, cramps, hyper-
tension, testicular atrophy, liver and lung cancers, skeletal deformities due to softening of bones and multiple frac-
tures. The disease is called itai-itai (ouch-ouch, I cannot-1 cannot). (iii) Lead. The contaminant is released by battery,
pesticide, paint and chemical industries. The disorder produced by use of lead polluted water is called as plumbism. It
is characterised by colic, bluish lines around gums, anaemia, loss of appetite, convulsrons, irreparable damage to
kidneys, liver and brain.

6. Ground Water Pollution. Ground water is being polluted by percolation of water from agricultural runoff,
gravitational flow in fields, seepage from sanitary pits, sewerage channels and water bodies receiving municipal and
industrial waste waters. Three common diseases of ground water pollution are methaemoglobinaemia, fluorosis and
black foot disease.

(i) Methaemoglobinaemia. It is caused by presence of nitrate in drinking water. Nitrate is changed into nitrite
in alimentary canal. Nitrite passes into blood and oxidises ferrous iron of haemoglobin into ferric iron. The modified or
ferric haemoglobin is called methaemoglobin. It is unable to carry oxygen. Therefore, oxygen transport is impaired.
It results in cyanosis especially in infants where it is called blue-baby syndrome. In adults the disorder causes breath-
lessness, nausea, vomiting and drowsiness.

(i) Fluorosis. It is caused by presence of excess fluorine or fluoride in drinking water. It causes motting of teeth if
the contamination occurs during enamel forming stage. Bones undergo both osteoselerosis and osteomalacia resulting in
hardening, stiffening and bending of bones that bring about painful joints. The disorder is called skeletal fluorosis.

(iii) Black Foot Disease. It is caused by arsenic in drinking water. Arsenic enters ground water either as
seepage from above or during weathering of bed-rock. Arsenic pollution causes repeated diarrhoea, hyperkeratosis
or skin thickening, peripheral neutritis (inflammation of peripheral nerves), lung and skin cancers. There is peripheral
vascular insufficiency and hyperpigmentation resulting in gangrenous condition known as black foot disease.

Waste Water Treatment

Major sources of water pollution are municipal waste waters and industrial effluents and waste waters. Both of
them should be treated in effluent treatment plants (ETPs) before discharging in water bodies.

Treatment of Municipal Waste Water

Municipal waste water is rich in sewage. It is freed of its contaminants by three step treatment—primary,
secondary and tertiary.

1. Primary Treatment (Physical Treatment). The treatment involves removal of grit and larger pieces of
organic matter. The various steps are (i) Shredding. Withe the help of cutting machines, larger pieces are cut into
smaller ones. (ii) Churing. The sewage is churned by means of machines so as to mix all the constituents thoroughly.
(iii) Setting. The shredded and churned sewage is passed into a tank having a gentle slope. Grit, sand and other
heavier particles settle down. (iv) Screening. The sewage is now passed through stationary or moving screens or
skimmers that remove all larger pieces of organic matter. It is collected as sludge. Sludge is used for preparing
compost and manure. It can also be burnt. The water after removing the sludge contains fine organic matter. It is
passed for secondary treatment.
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2. Secondary (Biological) Treatment. In this step the organic matter is decomposed with the help of mi-
crobes. After decomposition the treated water is sterlised through chlorination.

(i) Decomposition of Organic Matter. It is carried out by one of the following three methods. (a) Water
Hyacinth Pond. The method is primitive. It liberates a lot of stench. Water having fine organic matter is allowed to
stay in ponds having good growth of Water Hyacinth or Eichhornia. Organic matter is decomposed by microbes. The
minerals released by decomposers are picked up by Water Hyacinth for its own growth. (b) Trickling Filter Method.
Waste water is allowed to trickle over a thick bed (2m or more) of gravel having sewage fungus. The organic matter
is completely decomposed. The growth of sewage fungus is monitored. It is thinned out at intervals. (c) Activated
Sludge Method. Waste water is passed through a series of four shallow tanks where anaerobic and aerobic decom-
position are carried out. They are commonly called stablisation or oxidation ponds. Algae are grown in the upper
lighted zone for providing aeration. Aeration is also carried out mechanically to provide extra oxygen. Anaerobic
decomposition produces CO, and sludge or biosolid. Aerobic decomposition disposes off the same. The clear water
is allowed to pass out slowly for next step.

(if) Chlorination. After having undergone decomposition, the waste water is quite clear. It is passed out into
chambers where chlorination is undertaken. Chlorination kills microbes of sewage fungus as well as some pathogens,
spores or cysts which have escaped early treatments. Chlorinated waste water is, however, rich in minerals like
nitrate, ammonia and phosphates. It should not be passed into water body where it will cause eutrophicationi. The
treated waste water is most suitable for irrigatioin where extra minerals will help to increase crop growth while the
extra water filters down for recharging the ground water.

3. Tertiary Treatment (Fig. 16.9). It is physico-chemical process for removing turbidity in treated waste
waters that also removes nutrients, dissolved organic matter and metals. Tertiary treatment is, however, costly and is
very rarely undertaken, that also where the water has to be reeycled. The various steps are as follows.

(i) Precipitation. The impurities present in treated waste water are flocculated or precipitated with the help of
(@) Alum, ferric chloride and lime. (b) Caustic soda, ferrous sulphate and lime. (c) Zirconium. The precipitate is
allowed to settle or undergo sedimentation.

(ii) Filtration. The clear water is allowed to pass through filters for removing any precipitate left in the water.

(iii) Activated Carbon. The filtered water is allowed to pass through activated charcoal which removes
dissolved organics.

(iv) Aeration and Desalination. Air is passed through water or strong oxidants (chlorine, perchlorate salts, O,, UV
radiation) added to oxidise any of the remaining impurity and make the water fit for any use. In order to ensure purity of
water for industrial use, mineral impurities are removed in treated waste water with the help
of reverse osmosis or ion exchange resins. Special treatment may be required for removal of such compounds as DDT.
After tertiary treatment, waste water can be used in irrigation, discharged into natural waters or used in industry.

1. Neutralisation. The effluents are first of all tested for pH and then neutralised with the help of opposing
chemical acid or alkali.

2. Precipitation. The chemicals contained in effluents are precipitated either electrostatically or with the help
of known chemical reactions.

3. Adsorption. It is carried out for removing coloured impurities and highly toxic chemicals.

4. Photocatalysis. It is a recent technique of splitting the chemicals so as to convert toxic materials into
harmless ones.

5. lon Exchange and Reverse Osmosis. They are carried out for removing the remaining ions after precipi-

tation and photocatalysis.
aaa
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MODEL SET (dt=a Ta=x)-ll1

SECTION=TE)-I

OBJECTIVE QUESTIONS (o= us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

S g I § ggs SHemv] 1 998 2?2

Group of bacteria used in biogas production is

(A) IR (Eubacteria) (B) emiHgr® (Organotroph)

(C) WYHRT® (Methanotroph) (D) BASH  (Methanogen)

CETECO it

Baker's yeast is

(A) TH. ShemsTdr (S. Cerevisae) (B) wa. qefa=t (S. Ludwingi)

(C) TH. AfFrEa™ (S. Octosporus) (D) IS UHEETS (Shizo saaharomyces)

SRR ... SR A9 1 el Sl &2

Ornithophily is pollination by

(A) =gl (Man) (B) 957 (Wind)
(C) wfert (Birds) (D) TSl (Bats)
T & T B WEH B A @ Y el 9% Hedr @

When breeding is bet ween animals of the same breed it is called

(A) 31d: 354 (Inbreeding) (B) afg: g5 (Out breeding)
(C) dfg: Ehtu (Out crossing) (D) kU1 (Cross breeding)
oy 1 a1 B

Anthesis is a phenomenon which refers to

(A) 3189 & il WM &1 gfg (growth of pollen tube inside ovary)

(B) 9WmeRur @t &1 (Formation of Pollen)

(C) g4 fetent =1 Fa (Opening of flower bud)

(D) RETSISH &1 &9 & feher (Development of anther)

PCR f= & forq smmavaes 32—

PCR method is useful for

(A) DNA gawur (DNA synthesis) (B) DNA Eaeg= (DNA amplification)

(C) WA weawu (Protein synthesis) (D) AT F¥@muT  (Amino acid synthesis)
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10.

11.

12.

13.

14.

15.

9% RNA ST T o7t o e ot o1] & &9 o ol e @7

Which RNA is used as aminoacid acceptor ?

(A) mRNA (mRNA) (B) t RNA (t RNA) (C)hnRNA (hn RNA)  (D)r RNA (r RNA)
gume (Fifteener) fered et @@ 22 (Eutrophication causes decrease in )

(A) ¥cit g8 sEeeH (Dissolved hydrogen) (B) I&1 gY @@ (Dissolved salts)

(C) it g8 eAerds (Dissolved oxygen) (D) 3w |+t (All of these)

ZfH9E shigi 82 (Termination codon is)

(A) UGG (B) GUG (C) UAG (D) AVG

i WA Be® T 7@ 82 (Which in not green house gases ?)
(A) wgA (Methane) (B) CO, (CO,) (C) siRiweiiskts (Chlorofluorocarbon) (D) 7regis (Nitrogen)

T A 11 ¥ 15 7% B TOE Y W Q@ weH (FUF 1 @ U 1) Ry W T T we B R
R fgu T faweat (a), (b), (¢) W@ (d) ® ® W&l faswed &1 g1 H2|

In each question from Q. No. 11 to 15 two statements (Statement | and Statement Il) are given

choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5

(a) °FR I HoM TEl 8 IR HeH |1 FHeH | H & e B

If both the statements are true and statement i is the correct explanation of statement I.
(b) oFR T HeH TE 7 R HeH |1 FHA | T G AR 1 2

If both the statements are true and statement Il is not the correct explanation of statement 1.
(c) 3R weH | W&l 3R e || e @1 (If statement | is true and statemejnt i is talse.)
(d) @FR %A | el 3R seq 11 @&t 21 (If statement | is false and statement 11 is true.)
FHUA-| Ao e (AEATAESIA) 1 qedd @ i 9u W)W AT S Higdl 9 gy, 1 el
HA-11 : TR HROT Sfe gRI Gfed enfasre] gl 1 Scafsla e 2|
Statement-I : Biomagnification refers to increase in concentration of the toxicant at successive trophic levels.
Statement-11 : This happens because a toxic substance accumulated by an organism is easily excreted.
FoH-1 : IARAT H By St & SRy Td wiAeRd § gfeds o s 2l
FHeA-1| ; Scaftede a8 foha € St WIeA g | weare o 2t 2l
Statement-I : Mutation results in changes in the genotype and phenotype of an organism.
Statement-11 : Mutation is a phenomenon which results in alteration of protein sequences.
FHOF-1 : 3T YUT 1 ATFSH qo GO0 HY YRS F2r 2
HA- 11 ; ST Teh T 9] §R 0T H ST Bhel © S Y07 ook qeft nraedeh wreif w1 3fay o qen aed of <
% Hd ¥ Heg A 2
Statement-I : The Placenta facilitate the supply of oxygen and nutrients to the embryo.

Statement-11 : The Placenta is connected to the embryo through an umbilical cord which helps in the transport
of substances to and from the embryo.

FHUA-| AW TE Tl T § YR gt 2|

FHoA-11 ; STIIF AR & T g 3Tferd Sl T W01 I w2

Statement-1 : The detritus food chain begins with grass.

Statement-11 : Decomposers meet their energy and nutrient requirements by degrading organic matter.
FUA-1 1 S Th TR 1 Sy & S a6ie et | A g 2

-1 : e ghAfede weieEege & o wwd € St fafre w1 & a4 o gems 2

Statement-| : Bt toxin is produced by a bacterium called Bacillus thuringiensis.

Statement-11 : Bacillus thuringiensis produce carbohydrate that kill certain insects.
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16.

17.

18.

19.
20.
21.
22.

23.

24.

25.

Y91 G&AT 16 @ 18 7% & YT & IR fasey fRu 7w 27 fad ts @ o1fuss sot w8t 7 | 98 fawew

F A R |

Q. No0.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3
IrreRvid 9 gguon = I e 82 (Air pollution occurs by)

(A) CO (B) NO, (C) SO, (D) O,

giaser TsmeA 82 (Restriction enzymes are)

(A) THHfFIES (Exonuclease) (B) Tegfotst (Endonuclease)

(C) < (Ligase) (D) uicims (Polymerase)

DNA @2 RNA ¥ et &) g— (Nitrogenous bases in DNA and RNA is)
(A) TS (Adenine) (B) @rEafad (Cytosine) (C) T™HEA (Guanosing) (D) @rE€ (Cytidine)
T §&AT 19 @ 22 0% & q WAl 9 WEt fasheq g WEE-1 % WY IR @1 W'l Ham #®R]|

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hiad (Column)-I Hiad (Column)-II

SemTfd & | (Laws of Genetics) (A) 9T W& |l (Sutton and Boveri)

SO @1 s fagma (Chromosomal theory of inheritance)  (B) Si.S. Hed (G.J. Mendel)

St (Gene) (C) a1eEH Ta s (Watson and Crick)

DNA @&t &= (Structure of DNA) (D) Sig=a (Johannson)

eT W& 23 | 25 OF & € T IS0 KA T € S0 H! e | TR T SHP W% R M gwA
%1 ¥eT S R T fahew € 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
Some of us are sensitive to some particles in the environment. The exaggerated response of the immune
system to certain antigens present in the environment is called allergy. The substance to which such an immune
response is produced are called allergens. The antibodies produced to these are of IgE type. Common example
of allergens are mites in dust, pollens, animal dander. Allergy in due to the release of chemicals like histamine
and serotonin from the mast cells. Symptoms of allergic reactions include sneezing, watery eyes, running nose
and difficulty in breathing. Modern day life style has resulted in lowering of immunity and more sensitivity to
allergens.

FD AN TR0 ¥ U |72 w1 & 9fd HogRia g 1 wafere § Hig e fasl & ufd uferen 9 w5
Al Srfeham Torstt weard 81 (& ugrel e wfa G wioren emfeen gl 8, WS sl 21 g i
el GfRfEET IgE WehR i Bl ©1 Uetoid o ST STl B4t 8 feeel, wm, Se¢ o) verst are
HitveRet § TR ot SRS S WEAl % Feher & HRo1 gl 81 Uersita Sfwaet & e o Sis,
el e, wEdl A SR w9 o H wioTE Wit 1 ey Steviel! % weeawy el § giaeen w1 @
AR TSl % wid HogAwiea 9! 2|

o eref foreh i wferen srferan et @ 39 .. FEd 2

The substances to which an immune response is produced are called

(A) T@SH (allergens)  (B) T=ISH (antigens) (C) Z=1 (Vaccine) (D) TodtarEt (antibodies)
Uerstt | o el gfafeEt €— (The antibodies produced in allergy are of type)

(A) IgA (B) IgM (©) IgE (D) 1gG
UeTStt & RO el ol @A €— (Chemicals released due to allergy are)

(A) fe=fim (Histamine) (B) ¥R (Serotonine)

(C) =i (Both) (D) &5 &l (None)
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SECTION=UT=)-II

NON-OBJECTIVE (FIi—aigis)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g : 2 "er +5 ¥ (sfafem) HA HAE : 42

oy IAUT Y (SHORT ANSWER TYPE QUESTIONS)

10.

11.

YT S 1§ 11 9 @ SO0 YT ® | Tk I 2 b B R
Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2=22

TIARTR HIS & AU hi SATEAT hiftT|
Discuss the characteristics of genetic code.
TH T THET A H SR T Y| Sl § U@ WM ol aen diel § 9@ S aTel SHeld ST T 33
Sifsmy
Distinguish between homologous and analogous organs. Give examples of homologous organs, found is animals
and plants.
fiTeh o 3TeifiTeh gore | @ T s ( Distinguish between asexual and sexual reproduction.)
R sifSTT (Defing)
(2) T (Pollination)  (b) SRURTTOT (Cross Pollination) (c) 3T ®%e (Parthenocarpy)
HE I R Y HE F HRO T ITER R Fika feooft forg|
Define cancer what are the causes and treatment of cancer?
Y Yo B 90 o aret fafy=r =ron 1 geu § auiq s
Explain main steps in plant breeding.
eI ®aiard qiel & Suan W G feoft ferl (Discuss the uses of Genetically modified plants.)
TrE SJEer w1 R ST a0 STREA @ J@el H1 JuH hifag)
Define food chain and explain the concept of detritus food chain.
TV T @ v@l & fae |
Enumerate the major criterias for self pollination.
‘e T w9E’ & ® ? 3 fou TEER SR S |
What is 'green house effect’ ? Name the factors responsible for it.
FHfTF Bt o T ? FHAY |

What do you mean by organic forming ?

3l ST ¥ (LONG ANSWER TYPE QUESTIONS)

12.

13.

14.
15.

T e 12 ® 15 e gy ) e U 5 3E @ <) 4%x5=20
Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.
T ® Yok S & TR i 9=l | (Describe the process of spermatogenesis in human beings.)

Or, 3AYd,
79 ¥ vl foman gry e Freror B Tu=md | ( Describe the various processes of contraception by operative method.)
o1 YU 1 82 91 YU o a1 il <l THEC) A We W qgH a9 YUY % §HE i o
a1 ygwoT 1 a6t fafeat 1 fa@il (What s air pollution. What are the different is sources of air
pollution? How does air pollution affect human beings and suggest measures to control air pollution.)
AR, TH. T, & YU HI? U1 9% YR i farei— (Describe RNA and its types.)
ekt 71 B2 SAafsna it ® we SRl 61 M fored| sfaafes g g DNA @ik i
Te1 (What is biotichnology ? (Name the tools used in genetic engineering. Show Recombinant DNA technol-
ogy with appropriate diagram.

Qad
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MODEL SET (ut=a u=)-l11

SECTION=TE)-I

OBJECTIVE QUESTIONS (a=gfrss us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 fa. (erfafEm) ] [ quifs : 28
. Y EEA 1 9 10 7% & YT A R famey Ky w €, o @ @ @l @1 wEt faehey @1 gAE W

I arfeee ¥ fafga & 10 x 1 =10

In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

=1 o ¥ & JF-g=ia W 8- (Which one of the following is a sexually transmitted disease?)

(A) TEEEE (Typhoid) (B) fawfer (Syphilis) (C) & (Colera) (D) Teifen (Maleria)
o sistie & omurd 9T i <wiar 82 (Following is the basal part of ovule)

(A) 49 (Chalaza) (B) sfistiegd (Hilum)  (C) =fwerT (Nucellus) (D) % =& (None)
s fagm & TURET w1 "Ee @it 22 (The chromosome number is Doun's Syndrome is)

(A) 48 (B) 47 (C) 49 (D) 46

YT AR Biehd feha IRTT] aFId B2 (Spermatid transforms into following number of sperms—)
(A) 2 (B) 3 () 4 (D) 5

it 22 (Pyrimidine is )

(A) Tfefa (Adenine) (B) Tfe™ (Guanine)  (C) Tf&@ (Uracil) (D) =t (All)

el Harse #et B (Archaeopteryx is the connecting link between—)
(A) amphibia and reptile (B) reptile and aves (C) Aves and mammals (D)3 (N)
WA Gyeluur § 9RWs Wehe 82 (The initiation codon in Translation process is )
(A) GUA (B) AUG (C) UGA (D) All
hh Ho 3800 g (Mycorrhiza is the example of)
(A) wEERET (Mutualism)  (B) @estiferar (Commensalism) (C) WRsiifarar (Parasitism) (D) @t (All)
Ufteq e eifew % ferad gwid €2 (The flippears of penguin and dolphin show)
(A) wESTAar (homology) (B) 1&9al (Analogy) (C) g (both) (D) ¥ & (None)
wrererd Tg-forarsm arn Sirar €2 (Longitudinal binary fission is found in)
(A) stHET (Amoeba) (B) Trefifyem (Paramecium) (C) i1 (Euglena) (D) 12 & (None)
U W& 11/ 15 T ® Y&® U Q@ HUF (FUF 1 T e 1) Ry W ) 3 v B R
R fK e faweat (a), (b), () T (d) W ¥ wY fawew &1 g W
In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) SFR H %o TE T 3R FHeH |1 FoF | /1 & e 2l

If both the statements are true and statement i is the correct explanation of statement I.
(b) PR Al weH T ® 3R weH |1 HUA | H T AR T 2

If both the statements are true and statement Il is not the correct explanation of statement I.
(c) TR &M | TEl 3R %o || e 81 (If statement | is true and statemejnt i is talse.)
(d) R & | Tera 3R we 11 =& ®1 (If statement | is false and statement 11 is true.)
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11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.

FHoA-| ;TR e 1 FRiue Mol T R-wEe g 2

FUA-11 ;T8 ‘TR A T aR’ off W dell, W U9E drel qe1 Seu Frive e arelt g 2l
Statement-I : “‘Saheli’ is a non-steroidel eoral contracept.

Statement-11 : It is “once in a week’ pill with very few side effects and high contraeptive value.
HeA-| gt el § e e € g €

Fo-11 : e i gien ST fauem g/ € i @ W' A S @ g e
Statement-I : Gametes are haploid in all organisms.

Statement-11 : Gametes are produced by meiosis only whether the sex organs are diploid themselves
FHeA-| A ¥ W A A oy 1 o A stferes W AR s #)

Her-1| ; fam-fuRe o X s & Sfa 9o %8 YU & S 6 fiefiset goe 9@ e 2
Statement-1 : Female parent is responsible for the birth of male or female child in human beings.

Statement-11 : Sex determination is combined effect of some genes present on X-Chromosome and some on y-
chromosomes.

Fo-1 : ghiEfes DNA Fafs o fewia 9me afa e+ gea i 2

weA-1| : fewia ofe whR & B €1 H, H,A H,B, H, & H,.

Statement-I : The basic proteins called *histones’ has a vital role in eukaryotic DNA-packaging
Statement-Il : Histones are of 5-types- H,, H,A, H,.B, H, & H,.

FHA-| : Ak 5 T H g T I €

He-11 ;9 o YUY H Wi HIRT HogAeiet B

Statement-I : Lichens never grow near metropolitan.

Statement-I1 : They are very sensitive to wind pollution.

¥ HEAT 16 W 18 T% B YTl % =R fashed Ky w R? ooy w @ oifuw s wet ® | wet faeew
& A B |
Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each

guestions. 3x1=3

Steft™ TRTor qrEn S 22 (Hydrophily is found in )

(A) Gt =™ (Zostera) (B) Saiaifu@ (Calotropis)

(C) dferemfen (Vallisneria) (D) T&71 (Fig)

T o STER I &2 (Following are vestigeal organs in human beings )

(A) 3wUE (Forelimbs) (B) Fui-uf¥mi (Ear-Muscles)

(C) wfaey uf@ifist  (Vermiform-appendix) (D) ST 9ferr (Abdominal Muscles)

-3 SAferd Ll €2 (Human Placenta secretes)

(A) HCG (B) HPL (C)androgen (D) Vesopressin

I & 19 ¥ 22 % P A WH-1 B TR fawen gAet WE-1 % WY Uk &1 "t e W]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hia™ (Column)-I Hied (Column)-II

CO, (A) Mercury (910)

CFC (B) Bhopal tragedy ( srdtel STE=)

Minimata (C) Ozone depletion (Tsi= &%)

Methyl Isocyante (D) Green house gas. (¥ = )
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V. U3 EEA 23 § 25 9% & O T S0 T T R SgU0 % o4H @ U8 Ud SEe W% & ¢ gvAr
F1 & SR R T fashew @ 97 |
Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
%o favi Al S fafa=T o, Teshledt, USleH den 311 Sid Wfshd 319] & Sfenfieh Scare H gesidl &1
TN feel STl €1 UTHel 1 Seared A R Bl B WIS AHh Sie 3] WRhIhE S §RI S
B ® s ®uidd &9 1 ST AR § ookl Thed’ % w9 § Bl 21 TEHISH UOEiRA AHE Hesh
T I ESASE T R TR Ren FRivE % 9 H € €1 ARy Wl qme A ¥ Sa wfed
1 ITAN TER-FILA F HH FE 9 FEH & ®9 § 86l 2

Some important chemicals like various acids, alcohols, enzymes and other bio-active molecules need micro-
organisms for their industrial production. Yeast is used to produce ethanol. A biomolecule ‘streptokinase’ is
obtained by streptococus sp. Which is modified and used as “clot buster” in heart patients. ‘Cyclosporin A’ is
obtained from a fungus, Trichoderma polysporum. It is used as immuno suppressive. Some “statins’ synthe-
sized by yeast Monascus purpureus are used to lower the LDL Cholesterol level.

23. TEHISH AHE HaF § UK el e
Following is obtained from fungus ‘Trichoderma’—
(A) wf (Statin) (B) WraAEAT T (Cyclosporin ‘A7)
(C) VWi (Streptokinase)) (D) % =& (None)
24. WfeA &1 wAm g 82
Statin is used as
(A) TH-hIcRed &l wH HH ©q (Low LDL Cholesteral Level)
(B) ergm1-ThIeA (Clot-buster)
(C) wfaen fRIEe (immunosuppressive) (D) =t (All)
25. T &1 W sf-ufior & R e &2
Following is used during organ-transplanation
(A) WwrEAS (Streptokinase) (B) ufEife (Penicillin)
(C) wregerEdifi T (Cyclosporin ‘A’) (D) ®feq (Statins)

SECTION@Rau=)—11

NON-OBJECTIVE (iIT—-agirs=s)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

Y IAUI YT (SHORT ANSWER TYPE QUESTIONS)

U9 S 1§ 11 T @ SO0 YT ® | Tk U9 2 3h B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2 =22
1. Ik gadq & a9 & 99 faget &l fael

Write threre points of advantages of vegetative propagation
2. Ufes S o BN 7 a-Sid W0 § IRl A ANEH 2

What are sacred groves ? What is their role in conservatioin ?
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3. OYE ® XXY = & a1 1 gfewan &1 i faeon )
Explain briefly how an XXY individual arise in humans.
4. HT G FISThT T AH HIIERT T SR T R
How is a cancerous cell different from a normal cell?
5. 9o SARIGRIEY %1 Gerd faeror 3
Explain briefly the gel electrophoresis
6. faf= TR & 3o To To & W TH HE TART?
Name the different types of RNA with their function.
7.  Uhd HIfH W FRE wEd B2 39 Hed Ud A & fAu SuaAn i faee
What is singel cell protein (SCP)? Describe its importance and human use.
8. ‘%’ WM N ¥ 2 38 U Y ol S 1 AW FqEU AT 39 0 BER % T Sy SyAm | w82
What are ‘Cry’ proteins? Name the organism that produces it. How has man exploited it for his benefit?
9. A% S W 9 WHE € 2 U el h1 SR o T |
What is parthenocarpy ? Name a fruit developed by this process.
10. S ya© * 10% Fom =i fag |
State the 10% rule of energy flow in short.
11, Hea I 3y 3g AR B WY F RN G2

Why did Mendel chose garden Pea plant for his research ?

f ST 99T (LONG ANSWER TYPE QUESTIONS)
TA TS 128 15 O ST WeA & | 9&® U 5 3F B ol 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.
12. So-fafauar & Scum e W et fag |

Write a note on ex-situ conservation of biodiversity.
Or,
ATt DNA Sreifiest & fafia= wordl &1 oo &% |

Describe various process of recombinant DNA Technology.

13. AN € T U WEifiTeRt o it & o SrweE i oe il
Describe the applications of recombinant DNA technology in therapeutics.
Or, =
S-faferean o 22 wfeAifen feufist (T €1 q) 1 w1 ST 24 gU HHT A Y
What is gane therapy ? Illlustrate using the example of adenosine deaminase. (ADA) deficiency.
14, rg-weell DNA Sfasfaad o wed €7 38 WE g0 4 3R feen fag fean? smemn 1
What do you mean by semi-conservative DNA replication ? Who and how was it proved through an experiment?
Explain.

Or, =
ifeag R T ey fafem)
Write an essay on Darwinism.
15. So-fafauar & @ & SRl 1 foega faa=m sife?
Enumerate the reasons why should we conserve biodiversity ?
Or, =
eI Rdl | uiRfefad oTEme & 33 Hied e Hi
Write down the ecological adaptations in xerophytic plants with proper examples.

aaa
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MODEL SET (¥t==a )1V

SECTION=TE)-I

OBJECTIVE QUESTIONS (o= us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10x1=10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

Perisperm is the remained portion of —

(A) dirsigsrE (Nuclleus) (B) 40T (Embryo) (C) yorg™ (Endosperm) (D) ST=ARYT (Integument)
T W M WEgTUT i gwiiar 82 Which one of the following would represents allotrioploid —

(A) FIIeTEed (AAABB) (B) 3131313 (AAAA) (C) wusid (AABB) (D) sfisitest (BBBB)
T § & | = a1 g4 €— (In which of following fertilization is internal—)

(A) #Hoet (Fish) (B) S9=R (Amphibians) (C) 3rarel § (Major of algae) (D) TSraredd & (Angiosperm)
Ta-eifdtaTg = efdhta § fagla &1 qe7 sieeE #1022

What is the main contribution of Neo-Darwinians to theory of Darwinism ?

(A) YhRRIIT (Photorespiration) (B) ¥a9 (Respiration)

(C) WahTS1 H¥&WUT (Photosynthesis) (D) wit &t ATl G (Leaf anatomy)
ATeTE/e qiifEfae 99 § St w1 s g = (In pond/forest ecosystem pyramid of energy is)
(A) TEem e frafie (Always upright) (B) g9eN 3@ (always inverted)

(C) Hfem AR Sear A (Both upright & inverted) (D) gT AR (shaped)

T difafes wd um frifes SRR 9 qed o B ®, sE e —

The main difference between gram positive (+) and gram negative (-) bacteria lies in

(A) fueett (Pili) (B) =hifstent fereedt (Cell Wall) (C) wisienn (Flagella) (D) wrsitaE (Plasmidis)
A O S T SWER & ferEeniiiee | Ul W ® i 3@ S gehdl 2

Lampbrush chromosomes found in the oocytes of amphibians are seen in —

(A) T=rRH H (Leptotene) (B) €= ¥ (Diplotene)

(C) THIE | (Pachytene) (D) T & fodt o ==&T1 (None)

Hed & = &1 7uar 23— (An exception of Mendel's law is —)

(A) guIfadr (Dominance) (B) I9eh ! Yr&ar (Purity of gamete)

(C) g&erman (Linkage) (D) T&rd= 319ggd (Independent assortment )
Balance between CO, & O, is maintained due to—

(A) YsRREET (Photorespiration) (B) ¥99 (Respiration)

(C) 9T Hya™ul (Photosynthesis) (D) Uit &1 Aiafes T&= T (Leaf anatomy)
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10.

1.

12.

13.

14.

15.

16.

AT W% 1 YA el @~ (The term humulin is used for—)

(A) TH Y&R & hIsfed & &4 | (A firm of chitin)  (B)U& 9 SoeH & €4 ¥ (A digestive enzyme)
(C) U= wifermemel T=amich & €9 § (A powerful antibiotics)

(D) ¥Ma sgfea % &9 # (human insulin)

YT A 11 § 15 9 B T&® U9 W QA Y (FUF | W@ wed 11) Ky T R T e @ SR
R fgu T faweat (a), (b), (c) W@ (d) ® ® wWeY faweq &1 g1 H1|

In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given

choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5

(a) TR A %o TE T 3R FHo Il FoF | /1 & e 2l
If both the statements are true and statement i is the correct explanation of statement I.
(b) °FR T HeH TE 7 IR HeH |1 FHA | T G AR T 2
If both the statements are true and statement Il is not the correct explanation of statement 1.
(c) @FR oA | W&l IR & |1 Terd €1 (If statement | is true and statemejnt li is talse.)
(d) SFR %A | Tofd 3R wed |1 €t €1 (If statement | is false and statement 11 is true.)
FHUA-|  WATHF Icqehel heel I=d S0 & el 1 fagioan g 2
FHA- 11 ; TEA TIAT0T Sl i Scaeehar ot wegd #)
Statement-1 : Primary productivity is characteristic of higher plants only.
Statement-11 : Chemosynthesis is also known as primary productivity.
FA-| ; dfvaen aoEE o gig w1 Th 91 RO oAl H1 e @l
FUA-11 : Co, % Al 1 31 19 HAw: AT SiRea @R e ot 2id T8 799 & ofiq o 2

Statement-I : Deforestation is one main factor contributing to global warming.

Statement-11 : Besides Co, Two other gases methane and cfcs are also included under green house effects.
FHeA-| ; U Taq= | T g 8l

HeA-11 : HHfaHE B9 | T el faf o 2

Statement-I : Evolution is not occurring at present.

Statement-11 : Evolution takes a long time to occur.

Fe-1 : HIV &1 g %el S 2

FHeA-11 : HIV @5 RNA 39 W T4 SiifHes RNA 31 Heq01 T Tehel © SHH Headl o1 STeRashdl el el 8l
Statement-I : HIV is called a retrovirus.

Statement-11 : Bond between them fails to break.

FHoF-1 : ol Shd, Wo-9iy 9erfa wE i AfTwfoud B

FHUA-11 137 <Al b = A doE 22 A umr @)

Statement-1 : The linked genes tends to get inherited together.

Statement-11 : Bond between them fails to break.

YT TEA 16 ¥ 18 T & U & 9N fawey fKu mu 2 e ww @ sifyw 3w 9@t T ) we fakew
& A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3
IPRE Tl -

Viruses possess—

(A) RNA (RNA) (B) DNA (DNA)

(C) RNAZ1 DNA (RNA or DNA)

(D) T RNAE DNA (neither RNA or DNA)

(E) RNA 3R DNA <M (RNA and Some times DNA both.)
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17.

18.

19.
20.
21.

22.

23.

24.

25.

e Fie B ATHRE o

(Genetic Code was discovered by—)

(A) eielt 3R eRten (Holley and Ochoa) (B) efeft 3R @1 (Holley and Khorana)

(C) % (Mathaei) (D) Friment @R gfell (Nirenberg and Holley)

Which of the following control the cotton bollworms ?

(A) =i IAC (Cry IAC) (B) %€ 11 Ab (Cry Il Ab)

(C) wE IADb (Cry IAD) (D) %TE IAC 3R &% 11Ab (Cry IAC and Cry I1Ab)

T §&AT 19 @ 22 0% & q W11 9 WEt fasheq AR WEE-1 % WY IR @1 W'l Ham #®R]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hied (Column)-I e (Column)-I1

SifereRT gefesht (Cell Plate) (A) ¥Y (Axis)

g (Manas) (B) 99Ul (Testis)

Efe it (Ley dig cells) (C) Hre" if¥reht (Plant cell)

fexur (Deer) (D) 3/ (Assam)

eT W& 23 | 25 OF & € T IS0 KA T € S0 H! &4 | TR U SHP WK R M gwA
%1 ¥eT S R T fahew € 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
I faere 3t sosh WAl 4 wiad, 1997 # se+ert Ui Hea § fava & Uge o1& i AR fea|
IE FAM T ¥ F o 94 T Rt i wRM & w5k ol Mt Th 3T &hseh (a1 STUel]
TAY FAHR IR R T el eve & gu | ufafdd R R T 5o uven U 9 % a=d 1 9 gl
o efeft a1 T o faa 7 o) 3t ©: 96 9], W 2003 1 GHH & HRU Sicll w1 Y] Fafhashl ama
Hiferen g oft T T=En S Hehar €1 A 1 Gl fove § fRewr R S @ @)

lan wilmut and coworkers in February, 1997 produced the world's first clone of an adult produced the world's
first clone of an adult at Edinburgh's Rosun instyitute. The clone is a sheep developed from an enucleated egg
into which the nucleus of a somatic (udder) cells was introduced. The egg turned into an embryo which was
then transplanted in a surrogate mother i.e. substitute mother. The latter gare birth to a baby shep as Dolly as
she has on February 14, 2003 by veter9inarians after they failed to cure h er from infection. Human cloning is
being opposed all over the world.

il & Felie 1 fafor f=m = efi— (A Clone of shee Dolly has been made by —)

(A) 9 TIARY  (Gene transfer) (B) F1faes hiem FeAit (Somatic cell cloning)

(C) gfora wem it (Germinal cell cloning) (D) =& Tariaw (Nucleus Transfer)

FAT 1 3893 €—  (The purpose of cloning is —)

(A) wHIf¥THT & SIS T GR&TT (Preserving genotype of a cell)

(B) hIf¥TeRT & WIS T TR&TUT (Preserving phenotype of a cell)

(C) TR Sial & SHARIEY w1 W& (Preserving genotype of a cell or organism)

(D) whiIf¥TRT =1 el & SHARrEY 1 T (Preserving genotype of a cell or organism.)

Ferit wagem fasfaa fean @ ar-

(Cloning was first developed by—)

(A) z=ar 3R ®RuE gu (Edward and Steptoe)

(B) M faere iR 37& @eaifai g (lan wilmut and worker)

(C) fwer€a wd @M gl (Schleiden and Schwann)

(D) =+t g1 (All of the above)
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SECTION=UT=)-II

NON-OBJECTIVE (FIi—aigis)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g : 2 "er +5 ¥ (sfafem) HA HAE : 42
oy IANT qTA (SHORT ANSWER TYPE QUESTIONS)

10.

11.

YT S 1 § 11 T @ SO0 YT ® | Tk I 2 3R B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2=22
TARTT TeEES F1 €2 (What are restriction endonucleses ?)

ufHfEEfam @ 2 (What are aminocentesis ?)

gffeafaent &t aRemen fawel| (Write the definition of Ecology?)

Or, (A1) qFHeH 1 T2 T ¥ T S o1t Sfiel & fhd JehR 1 ST el 91 WM 22

What is adaptation? What type of adaptation is found in organisms of water ?

AT M B2 9 A e & S 1 a0 L S ARA 1 Fmfor w22

What is an operon? Name the three types of genes, whichmake up an operon ?

Stafafauar 1 1 Hee 82 (What is biodiversity?)

Or, (a1) e WrEifieht saR fau fove weR wwiEm@es 82 (How is biotechnology useful for us?)

sae we @ @2 (What is Green house effect ?)

TR HRE § MY FA1 T &2 % 3T <1 (What is meant by polygenic trait? Write an example.)
Sie faferean =1 22 (What is Gene therapy?)

Or, (A1) R Fardl (Give the difference between.)

3R ¥ard  (Differentiate between) : (%) Tug™HS wd faumgast (Homozygous & Heterozygous)
(@) 9T Td waIroT (Self pollination & Cross pollination)

qEEIEA e Selta drel | qren Seren <1 egehe fad | (Name two adaptation each of Xerophytic &
Hydrophytic plants.)

T4 IR 1 g fafed fe= s | (Draw a well labelled diagram of human system.)

3l ST ¥ (LONG ANSWER TYPE QUESTIONS)

12.

13.

14.

15.

I G 12 ¥ 15 < Sl e ® | TS U9 5 3 B R 4x5=20
Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

w1 Y 1?2 3@ WEe WHeAW | (What is BT cotton ? State its advantages.)

Or, Taferean = & o S drifiter! s ST o1 femron € | (Describe the application of biotechnology in the field or medicines.)
TEToT Y i s 9§ g-wmer st fafery o ol ¥

What is pollination? Give an account of the varied means of cross pollination in plants.

S N €2 S 9 e oW 22 (What s reproduction? What are the advances of reproducton ?)

Or, (1) Hea & sumifa & =i =1 fag=" * (Discuss the Mendel's law of inheritance.)

F3| I G w1 Grad 919 H (Discribe the structure of DNA with the help of diagram.)

Or, (J1) SIA-Yg9 % T&F FRah! IR Forat shi fae=rm L1 (Explain the main factor or water pollution.)

Or, (A1) ey Gaeht SRl Hl STERI W IS4 arel gamE i faa=m #3 (Describe the effects of climate
factors on population.)

Qad

Bio-[35]



MODEL SET (¥t&=a O3)—V

SECTION=TE)-I

OBJECTIVE QUESTIONS (a=gfrss us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

(HiFIEEie HiE) THEHT % o SHeEy Squ g 8l

The genotypic ratio in monohybrid cross is

(A) 3:1 (B)9:3:3:1

(C) 1:2:1 (D) =% & (None)
AT 1 RO el €2 (Malaria is caused due to)

(A) TrersisT (Protoza) (B) T (Algae)

(C) wa® (Fungi) (D) T (Malnutrition)

- e | fefatea § gead e el e w5t 22
Which one of the following has largest population in a food-chain

(A) 3dREE (Producer) (B) wetfiss 3usiaran (Primary Consumer)
(C) fgd Susfierm (Secondary consumer) (D) eTa=reTRal (Decomposer)
Tred & STTER i G 07 g9l g 2

According to mendalism which characters are dominant :

(A) o dren, giRR sis (Tall plant, wrinked seed)

(B) % diem, We &St (Tall plant, round seed)

(I e, TR &ts1 (Dwarf plant, wrinkled seed)

(D) = e, e o (Dwarf plant, round seed)

refifs=ifae =1 wRe B 2?2

Amoebiasis is caused due to

(A) T=erdien fewifast (Entamoeba histolitica) (B) wisHifea™ (Plasmodium)

(C) Wwrhakd (Streptococcus) (D) sTS=Iftn "=kt (Wuchareia bancrofti)
ST o1 o wel gan?

Home sapiens arose in

(A) STHhIT (Africa) (B) TRmn (Asia)

(C) W9 (Europe) (D) = feran (Australia)
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10.

11.

12.

13.

14.

39 HF N AE L S FOH 399 qLSHfor i e &1 (Select the statement which explains best parasitism :)
(A) T Sia o= g € (One organism is benefited)

(B) =M e @refad g & (Both the organism are benefited)

(C) T Sid enef=d g 8, TR W hIE F91d & 9l (One organism are benefited other is not affected.)
(D) THH S efefaa g 8 3R S W oft y9rd g=d ?1 (One organism is benefited, other is affected)
R o o1 G shseh o weAeH e 22 (The fusion of male gamete with secondary nucleus is known as)
(A) W@ (Syngamy)  (B) SR (Xenogamy) (C) fa@iem@m (Triple fusion) (D) € =& (None)
FAheed fagM o TURE 1 GeA @ el €2

The chromosomal constitution of klinefelter's syndrome is

(A) 2A+ XY (B) 2A + XO (C)2A + XX (D) 2A + XXY

SHeTo] & GRS W12, S 1 TR SH Sfar] 1 el HRar € it 2

Crystals of Bt toxins produced by some bacteria do not Kill the bacteria themselves because

(A) i <ifee & gfd gfadiess e @ (Bacteria are resistant to the toxin.)

(B) e uRusrar =&l @i & (Toxinin not muatured.) (C) <ifere =1 fspameiier =&l @1 (Toxins are inactive)
(D) iy <ifee =t faeim St & @ € (Bacteria incloses toxins in a special sac.)

YT A 11 § 15 9 B T&® U9 W QA YA (FUF | W@ wed 1) Ky T R T e @ SR
R f§u T faweat (a), (b), (¢) W@ (d) ® ® W&t fasweq &1 g1 H1|
In each question from Q. No. 11 to 15 two statements (Statement | and Statement Il) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) TR H %o TE T 3R FHeH |1 FoF | /1 & e 2l
If both the statements are true and statement li is the correct explanation of statement I.
(b) °rR T oM TE ® IR HeH |1 HUA | h FE AR T 2
If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R &M | W&l 3 e || e 21 (If statement | s true and statemejnt li is talse.)
(d) SFR %A | el SR &eF 11 @&t 21 (If statement | is false and statement 11 is true.)
FeA-1 : t RNA 3eTt 370] +ff heermd 2|
%eA-11 : RNA H Tehie o@ & 1o o uffe T 3R o e €
Statement-I : t RNA is also called adaptor molecules.
Statement-11 : t RNA has anticodonloop and also amino-acid acceptor end.
HA-| ; SIS AT HT GHH I3 Bl B
FHeA-11 : el &1 Y@ TE S B WIS SEEASE AT
Statement-1 : Analogous organs have common origin.
Statement-I1 : Feathers of the birds and limbs of the animals are analogous organs.
FHUA-| : TehREIA Teliael T & SRl § °§ T T8 HH ¢
FeA-11: CO, % oamen ff I 371 T A ofR FARwa #req ff 3Ra e 999 3= T 2

Statement-I : Deforestation is one main factor contributing to global warming.
Statement-11 : Besides CO, two other gases methane and chloro floro carbons also cause greenhouse effect.

FHUA-1  HH T H eF drell SIgge diel i Serdeotd %ed &
HUA-11HH TR U H oft yqE SRE 2

Statement-I : Shallow—uwater rooted plants are called phytoplankton.
Statement-11 : They are the dominant producers in shallow—water.
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15.

16.

17.

18.

19.
20.
21.
22.

FHUA-1 : WO B Yok o TIq IqEm Toheier i g=mT fehan s €|

FHUA-1| ; TRUFE H Tee! T o1 HEHT 8 o Hi Yiha1 1 fage Fed 2
Statement-1 : The technique emasculation is used to prevent pollination.
Statement-11 : Emasculation is the removal of anther before maturity.

I3 G&T1 16 | 18 % & Y9l & 9K fasmey Ky 7w 27 foad s | oifus s uel © | wet fawew

&1 A B |
Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
questions. 3x1=3

T @ o STramupet w1 v il 9 9§ owel s 6 g €2

Which of the microbes are used in commercial production of acids

(A) TERSad AEs (Aspergillus)

(B) sfeafifern ieme (Escherichia coli)

(C) wentgfean =fasn (Clostridium butylicum)

(D) siad e (TedEfag W) (Saccharomyces Cerevisiae)

AT TSI o TIMIST 1 ST 272

Asexual reproductive structures are

(A) wfer (Bud) (B) = (Seed) (C) ®ifean (Conidia) (D) #% T& (Ovum)
Efem & faw sugE Fom 22

For mitosis the correct statements are :

(A) T e & §HF 98 el € (It Oceurs during gamete production.)

(B) Tt whifyrmietl H TR w1 WA Wig whifyeiet % SR g 21 (Daughter cells have same no. of

chromosome as of parent cell.)
(C) e TIg hif¥rent W & P shif¥ehd S Brt &1 (Two daughter cells are produced from one parent cell.)
(D) Sugs |t wEl ® (All statements are true.)
I & 19 ¥ 22 % P I W-1 B G fawen g WE-1 % WY Ukt &1 "t faeam W]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
i (Column)-I i (Column)-11

it siq (Transgenic animal) (A) TS (Rhizobium)

dodto UM (Bt Cotton) (B) 3dfad (Mutation)

Az feerdtantor (Nitrogen-fixation) (C) aeftere gfmfsafe® (Bascillus thuringiensis)

o To To =M HT JEren | qRad (D)WWW@O@OQO@?\T%’I

(Alteration of DNA sequence) (Animal having foreign DNA)

YT & 23 | 25 T & TOU Tk IS0 K1 741 @ S0 H o @ @ UH SHS W% Ky MY gl
1 ¥ S R T fashew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6

IGIU-ged g gedt W e 1 Tk Tewqul | @1 9t gem s A R e 8§ ome ged
St weAl & forg Suan g €)' ot 3fte e | gem, Sl 6t A @ o T sre 1 SuEn
g Afaes o1/t Say] (LAB) e SETY] 59 ¥ <&l s shi 9fhal | 7SS idl 81 o1 ¥ oig aFH & fog

Bio-[38]



23.

24.

25.

e o TERToT i HiH whi hUHIEHE WiAH! A A oS il €1 sl a1 SS9 SAS o
Ui A T gem Sfel g € U S 21 A 9o B g R % ®Y, WIS g i S8l
AT S {1 SHTvEt 1 A Y ST SR SR (S wfdes ot ufafek oTrt den stohied) Wi
fohy S €, fomeht Swaim e sfienfies fswanett ® fofen S 21 ok gew Sfal 1 swAm s fafa=
uferifes g (SH- ifafael) s S €, fent SwEm e A H fepen s 2 fevefifen, =g
A HHTEIE S TR WM b Femer § TEeriien w1 e e St @1 9wl @ o stfues w1
T ge Sfidl H1 STAN Ik S aed S Hl QA STAN & A o Tohd ©, fd Wt & g = o
e frerd @1 fagn S S (faeHe) gy safmed 1 erqeed Y fagq T9 (AEg) s )
Strerogett gr ffifa 58 I 1 S A e § Sl Oia % w9 H A S 81 ga Siel g’ gifRRe
I &l ot T2 fohen S 2, 5@ foren &1 I’ wEd €1 e’ % WEEl 1 STA Sl eH
F * T H g fR S O iR fauTe SRRl % SUAN i hH R Tohd €1 SATShd
TR S & T R s ISHH H1 STEwashd] 9¢ T ¢ 3T STAM T I8 T Bl 7 foh geg <faf
H1 T weh fed | 7 wewyel o 2l

Microbes are very important component of life on earth. Not all microbes are pathogenic. Many mi-
crobes are very useful to human being. We use microbes and microbially derived products almost every day.
Bacteria called latic acid bacteria (LAB) grow in milk to Convert it into curd. The dough, which is used to make
bread, is fermented by yeast called saccharomyces cerevisiae. Certain dishes such as idli and dosa, are made
from dough fermented by microbes. Bacteria and fungi are used to impart particular texture, taste and flavour
to cheese. Microbes are used to produce industrial products like lactic acid, acetic acid and alcohol, which are
used in a variety of processes in the industry. Antibiotics like penicillin's produced by useful microbes are used
kill disease— causing harmful microbes. Antibiotics have played a major role in controlling infectious diseases
like diphtheria. Whooping cough and pneumonia. For more than a hundred years, microbes are being used to
treat sewage (waste water) by the process of activated sludge formation and this helps in recycling of water in
nature. Methanogens produce methane (biogas) wile degrading plant waste. Biogas produced by microbes is
used as source of energy in rural areas. Microbes can also be used to Kill harmful pests, a process called as
biocontrol. The biocontrol measures help us to avoid heavy use of toxic pesticides for controlling pests. There
is a head need these days to push for use of biofertilisers in place chemical fertilizers, it is clear from the diverse
uses human beings have put microbes to that they play an important role in the welfare of human society.
3H SR H1 AE T S Y 9 @ S kT Uik § WeS il ©?

Name the bacteria which help conversion of mile into curd.

(A) wrEfes 3t/ Sitemy] (Citric acid bacteria)

(B) wifereer @ Sy (lactic acid bacteria)

(C) eTeehrefars sfam (Alcoholic bacteria) (D) I (yeast)
g & fmfon o R yRR % geusia geEd i &2

Which type of molecule help in the formation of biogas.

(A) foumoy (Virus) (B) Sitemy] (Bacteria)
(C) == (Yeast) (D) ®=g (Fungi)
3 U I A i Uk | i N GeHsa THAHT § HIR HLT 2
Which microbe helps in process of fermentation during bread formation from flour
(A) fagAE (Methanogens)

(B) weRrefEer@ (Lacto Bacillus)

(C) Hewumrza™ @feet (Sacchromyces cerevisiae)

(D) w=E (Fungai)
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SECTION=UT=)-II

NON-OBJECTIVE (fIi—aigis)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g : 2 "er +5 ¥ (sfafem) HA HAE : 42
oy IANT qTA (SHORT ANSWER TYPE QUESTIONS)

9.

10.

11.

YT S 1 § 11 T @ SO0 YT ® | Tk I 2 3R B R

Q. No. 1 to 11 are short answer typs questions. Each questions carries 3 marks. 11 x2=22
Tren ffre @ik Seor fiafe & 9o ofd 22 Saew & Wiy fora?

What is the difference between upright pyramide and inverted pyramide. Explain it with example.

Y hI H2 ®el T HEl ST €2 Fel KT A G G el RO H@T 22

Why is apple alled a false fruit? Which part of the flower forms the fruit ?

% oy 1 @ Te ‘0’ ?) AR SuE fuadr w1 T TgE AT T Wil %1 o 99E ‘B’ @l S

fo1gy & AT 1 SheEy @ 22 S el Y o= Tl 1 grifed SRR = g

A Child has blood, group O. If the father has blood group A and the mother has blood group B. Work out the
genotypes of the parents and the possible genotype of the other offsprings.

TRITRRE 9% i Wier | F0i | (Discuss in brief the phosphorus cycle.)

<o To To &1 JErell %1 HA fo=rg fFrefafed B

‘5 ATC GAC TGACAGTCGATC 3’ EloTHoTo & & J@&an 5'—-8' fxen # faw|

If the sequence of one strand of DNA is written as follows.

‘5 ATC GAC TGACAGTCGATC 3’
Write down the sequence of complementary strand in 5' — 3' direction.

AT F 22 THSH! T &1 Hikw 9ui w1 (What is nucleosomes briefly describe its structure.)

IR F AR Taret & YA © TH A eifehRes g9mEl & ar § fawl| (Write three harmful effects caused
by Drug abuse/Alcohol.)

frfafea 9= 1 aRerfia w3

(A) ST (Biopiracy) (B) a4 (Cloning)

(C) Sifedhett HifewTse Sty (STERTHRd: EUARd Sia (Sife THo 3Tl ) (Genetically modified Organism (GMO)
AN ST 1§ ? Sl Gfegd s | (What are homologous organs ? Give some examples.)

DNA Teft BTt &1 8 ? 36 &1 S7anT «ard | (What is DNA fingerprinting ? State its two uses.)
et o1 © 2 39 g foRe Gear ok fmion g @ 2 (What s triple fusion ? Name the structure made by it.)

el ST ¥ (LONG ANSWER TYPE QUESTIONS)

12.

13.

14.

15.

I T 12 ¥ 15 < Sl W ? | TS U9 5 3 B R 4%x5=20
Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.
fordt miitfearfaant a3 & 9eft era=al 1 9vfa ¥ | (Describe all the factors of an ecosystem.)
Or,
fordt wiRfearfart @ § #1e9 9% 1 aui &L | (Explain the carbon-cycle in an ecosystem.)
T o9 o g & WElus sTgdsiel e & fafe= 9 &t g9
With a neat diagram explain the 7 celled, 8 nucleate nature of the female gametophyte.
frfafea w fewoit fawel| (Write Critical notes on the following.)
(A) I-ww¥H (Eutropication)  (B) Sfo To To (DNA) (C) westifaar (Commensalism)
S SNfERT T 82 78 7= Fea & o Hd ST 8 T 272
What is genetic engineering ? How can it work for human welfare ?

Qad
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MODEL PAPER

B &TT—XI1 1

TIAT=ITSIT= (CHEMISTRY)

qa ;3w + 15 fue (sfafEm) | [ qui® : 70
Time : 3 Hrs. + 15 Minute (Extra)] [Total Marks : 70

g =% (General Instructions) :

® i wy arfrard € 1| (All Questions are compulsory)
® o S % fau ferdl @@ Wt e T @i (There is No negative marking for any wrong answer.)
® T-TF < @Wusl ¥ ® | (Questions are in two sections)

wroe- | (SECTION-I)
agfass uva (Objective)

Kot 3k (Total Marks) — 28
FHoT I w1 T&AT (Total No. of Questions) — 25

w=ro=_ Il (SECTION-II)
A-aegiass 939 (Non-Objective)

Kol 3k (Total Marks) — 42
<Y AT 93 (Short Answer type) — 11 (I 2 3AHh)
et = 9= (Long Answer type) — 04 (TF®H 5 37h)
4. oo < STF geE o aridier ooy oft fRw wu ¥ | 9 A9 Al # Suersy famedi # @ e wh wed
FIWT |

(There are internal options is some of the long answer type questions. In such questions you have to answer
any one of the alternative.)

5. FqTEd Fft YA 1 ST AT & 9w H T
(Answer should be in your own language.)

6. e & SN ool Gied R ot TE 1 g WE (Fe Hierse, US SefE) o W wee afid ¢ |
(No electronic gadgets like calculator, call phone, pager are allowed during exam.)

7. TGS Tl 1 IW T T 3T T AR T § 3T fohed A A W H U ¥ W W WA T |
(S & o AR S¥R (¢) © @ Al = e U G U fafew W
(The answer of objective type question is to be given on supplied OMR sheet by completely darking the
appropriate answer option. For exmple if answer is (c) the you should fill it as shown by blue/black pen.

(@) (b) (@) (d)

ada
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OMR ANSWER SHEET OMR 3 YA OMR NO.
s 2010

Instructions : e .
1. All entries should be confined to the area provided. 1. wft wfafeat 53 T wom 7 & @it @
2. In the OMR Answer Sheet the Question Nos. progress " . )
from top to bottomn. 2. OMR T 75 § 437 H& HAY: TR Y 1= &1 X & T
3. For marking answers, use BLACK/BLUE BALL POINT 3. IW S Hey/Ae did @rge 9 gR fafgd ¥ |
PEN ONLY. . .
1. Mark your Roll No. Roll Code No. Name of Exam. Centre 4. & I ﬁ?{ m *, Tﬁgﬂ F% F T OMR SR 7 §
in the boxes/space provided in the OMR Answer Sheet. fHfee refi/eemi H/m ford |
5. Fill in your Name, Signature, Subject, Date of Exam, in 5. OMR SR 73 & Fefifid T W o1qen =1, sedier, o wde
the space provided in the OMR Answer Sheet. fei .
6. Mark your Answer by darkening the CIRCLE completely, i F R ]
like this. 6. 3T IW & N H U &Y ¥ e X gU fafed w1 |
Correct Method Wrong Methods T fafy ot fatEt

®O0O® ® @00
®O0O0 ©eC0 %?)%%

@@®0OD

7. Do not fold or make any stray marks in the OMR Answer

Sheet. 7. OMRSW U3 &l 7 U 212dl 3§ T Jel-del Tog 7 o |

8. If you do not follow the instructions given above, it may be 8. o fd 13 fdent w1 e 7 fory oM =t fefa & Swe o o
difficult to evaluate the Answer Sheet. Any resultant loss e S He B | T S gfie @ e o R
on the above account i.e. not following the instructions 2 af 31 e St wdiane Em |

completely shall be of the candidates only.

BIHAR SCHOOL EXAMINATION BOARD

1. Name (in BLOCK letters) / 7= (o140 & e ®) 7. Roll Code/ I &I 7. Roll Code/ ¥ &

|
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— o o o o ® 0O 0O O
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6. Invigilator's Signature / & &1 s&T&R @ @ @ ® @ @ @ @
| | ® ® ® ® ©@ © ® O
For answering darken the circles given below / ST & foT =i sifed =R =t T8 = | = B
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MODEL SET (dt=sa u=)-|

SECTION Gav=)—I

OBJECTIVE QUESTIONS (S=afrss us™)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 o (erfafEm) ] [ quifs : 28

YT @A 1 | 10 o B I¥ 4 =R faeed Ry g ¥, e @ & wEl 21 wel fashew @1 A 9
TR it § fafen ) 10 x 1 = 10

In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

[Ni(CO),] % fisat 1 sifefishw Feam ©— (The oxidation state of Nickel in [Ni(CO),] is )
@ 1 (b) 3 (©) 0 (d) 2

= o frge w@m R\C=O©f R\CH2¢WﬁWHﬁ%ﬁT%l
R~ R~

: . _ R R~
Which one of the following cannot be used for the reduction of C=0to CH,
R~ R~
(A) wfoeE gfafean (Clemmensen) (B) gt wfafsean (Wurtz Reaction)

(C) dew femR wfafswan (Wolf-Kishner reaction) (D) HIf@r@ P (Hl/red P)
Ifs feque % g9 € IR fequs Weqg 39 @ 99 Hiage S S 2

If dispersed phase is liquid and dispersion medium is solid, the colloid is known as:-

(a) @A (ASol) (b) Si&1 (A gel) (c) Ter@ (An emulsion)  (d) % (A foam)
frfafed & o s Goeh agers T8l € (Which of the following is not a condensation polymer :)

(A) TEmETeA (Glyptal ) (B) rze= (Nylon — 6, 6)

(C) =ewE®H (Dacron) (D) PTFE

T NaOH &% =@t § Cl, 9 wfafsan s amar 21 (The reaction of Cl, with hot NaOH gives)

(A) NaCl, NaClO, (B) NacCl (C) NaCl, NaOCl (D) NaClO,

W HH 1 Wit & fag an feeriw w1 e et 8l

The unit of rate constant of First order reaction is

(A) T3 ' (Time ) (B) Tr& e 'gshvs ! (Mole litre  sec )
(C) X T dahvg ! (Litre mole 2 sec ) (D) &fteX "ie ! ¥+vg (Litre mole ! sec )
CHI, % T4 31 1 wRW 8- (The antiseptic action of CHI, is due to)

(A) =zew™ (lodoform)

(B) STEIEH Ha Bt e (Liberation of free iodine)

(C) eiferr ST iR o7tk strre®™ (Partially due to iodine and partially due to CHI, itself)
(D) = ¥ &g & (None of these)

Chem.-[3]



10.

11.

12.

13.

14.

15.

16.

17.

et o § M 91 WEA 1 STEn s e % ferg g 21 (Which of the following chemicals are used as

anaesthetic)
(A) ccl, ®) (C) CHCI, © (O
Sefrm 1 AR H grenia ot 1.73 B.M. W& e 71 Sefrm w1 sferdien o de 9 Aftes | @ - ( Tita-

nium shows magnetic moment of 1.73 B.M in its compound. What is the oxidation number of Ti in the compound.)

(A) +1 (B) +4 (C) +3 (D) +2
femger WA 1 ST ST Wehar @— (Methylamine can be prepared by ©)
(A) =S yfdfsean (Wurtz reaction ) (B)wrsed 1w fdfshan (Friedel- craft’s reaction)

(C) TREg siMrge fafswan (Hofmann’s bromamide reaction)
(D) FefH=aa gfdfsean (Clemmension reaction)

YT S 11 § 15 9 B T&® U9 W QA YA (FUF | W@ wed 11) Ky T R T e @ SR
R f§u T faweat (a), (b), (¢) T (d) ® § W&l fasweq &1 g1 H1|
In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) °FR T HoM TEl 8 IR FeH |1 HeH | H & e B

If both the statements are true and statement i is the correct explanation of statement I.
(b) °FR T HeH TE 7 R HeH |1 FHA | T G AR 1 2

If both the statements are true and statement Il is not the correct explanation of statement 1.
(c) 3R &M | W&l 3 e || e @1 (If statement | is true and statemejnt i is talse.)
(d) @FR %A | Teld 3R &eF 11 @&t 21 (If statement | is false and statement 11 is true.)
HUA (Statement)-1 : sfeFETEe QefHi-=" 1 3@ g1 g1 (Bauxite is an ore of aluminium.)
FA (Statement)-11: dfsFTse %1 HF ALO, B 21 ( The formula of bauxite is Al,O,)
FUA (Statement)-1 : FARTEH AgNO, % el AgCl w1 W e1@&m =&l <ar €1 (Chloroform does not give

white ppt. of AgCl with AgNO,

Fd (Statement)-1l : CHCI, ¥ §o Faii= 7 81 g1 (CHCI, does not contains free chlorine.)
A (Statement)-I : @i 3 @i gid 21 (All ores are minerals.)
A (Statement)-11 : g+t @St /s &4 €1 (All minerals are ore.)
HeF (Statement)-| : feHish & 3T HA ST U1 B 2l (Depression in freezing-point is a colligative property)
A (Statement)-11 : FFHIH | IHIA STU[EET T[0T Biell 21 (Elevation in boiling point is a colligative property.)
FHA (Statement)-| : TET M a1 W e Wala g 21 (Iron get corroded readily in moist air.)
FHA (Statement)-11 : 38 Uik &1 Hod el oATCHS Bt 21 (Free energy of the process is positive.)
YT TEAT 16 | 18 % & U & 9N fawey fKu mu 2 e ww | sifyw 3w @@t & ) we fawew

& A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3
SIeHEe @i sl § 9 S €— - (Dolamite mineral contains.)

(A) Mg (B) Al (C) Ca (D) K

FEe FANEE T fhaY FARHIEE & R IFersd § TR fwan s 2

Benzyl chloride can be prepared from toluene by chlorination with.
(A) SO/CI, (B) SOCI, ©cl, (D) Naocl

Chem.-[4]



18. frefefea o M wiemeg 8— (Which of the following are colloids?)
(A) ¥ (Milk) (B) 3mzg-%ia (Ice-cream) (C) If@n faer@= (Urea solution) (D) & (Blood)
IV. 939 9@ 19 ¥ 22 9% & 3 wWr-11 9 921 fasmey g w-1 & 919 TSl 1 981 faam &)
Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hied (Column)-I Hierd (Column)-II
19. e sfverdesr (Grignard reagent) (A) Protective colloid
20. %3 (Freon) (B) R Mg X
21. A9 (Emulsion) (C) CFCl,
22. fS@ifed (Gelatin) (D) Milk
V. YUY EEA 23 | 25 0% % AU Tk S0 KA T ® SEA0 i HAM @ 1@ UE S W% KT T g9
%1 ¥eT S R 7 fashew @ 94 |
Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
fopel atfufsran =1 e S W01 981 1 AN B B S W Wi w9 W stfufwan o adfaea: FeR R 2
stffspan st whife g, quifes =1 gt & Fehdt 21 (Order of the reactioni is the sum of concentration terms on which
the rate of a reaction actually depends as observed experimentally. Order can be zero, whole number or in fraction.)
23. U AfufHA % an feudie 1 e STARHA % A % GAM | AARHA H Hife 2
In a reaction the units of rate constant are equal to the rate of reaction. The order of reaction is.
(A) I Wife (Zero order) (B) wer\ wife (First order)
(C) fgdta =ife (Second order) (D) 881 THI& (Pseudo unimolecular)
24, sfafHaT 2NO + O, — 2NO, % forw o feerier 1 3t €1 (In the reaction 2NO + O, — 2NO, the unit of
rate constant is.)
(A) MolL?t st (B) Mol LS (C) bart st (D) Lit? Mol-? Sec
25. ©TH THIE AR T I gl (One example of pseudo unimolecular reaction.)
(A) H,+Cl,— 2HCI (B) CH,COOCH,+H,0 _+ , CH,COOH + C,H,OH
(C) CH,CHO — CH, + CO (D) 2NO + O,— 2NO,
NON-OBJECTIVE (fx-agfr=s)
Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

oy I Y (SHORT ANSWER TYPE QUESTIONS)

9T @A 1 | 11 9 o I90Y YT 2 | TA® U 2 HF B 2
Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2 =22
ARl 1 TRYT ifs (Define Polymerization.)

freAferfed dehetl § < o1g 3P 1 SU-HeGdleH & #7122 (What is the co-ordination number of the
central metal ions in the following complexes ?)

(i) K,[Ni(CN),] (i) [Co (NHy)] CI (i) [Ag (CN),]

Chem.-[5]



10.

1.

e, fgdiae qen qdtas Uehield 1 Bid €2 Teish 1 Teh 3l i)

What are primary, secondary and tertiary alcohols? Give one example of each.

frafafen & soeeie fo=ma fafem) (Write down the electronic configuration of )

@i Cr¥ (i) Cu* @iy Mn?*

I T 3TdeT Heafa sTaASin fohg YRR Siferk 3TesT @2

How are synthetic detergents better than soaps ?

HIfeh el & 4 T (ST[ER = 40) &I T § =ceht 200 cm? faeras s 7o foeee st Aol 91 Fifse—

49 of caustic soda (molar mass = 40) is dissolved in water and the solution is made to 200 cm®. Calculate the
molarity of the solution.

frefRa Wt gfafseaie @l qof & - (Complete the following chemical reactions:-)

@ CaP,+6HO—> .

()  6XeF,+12H0 — . -
freafafea difiehl & emogodotodlo M faAfE@— (Write 1.U.P.A.C. name of the following compounds.)
(i) (CH,),CHNH, (i) CH,(CH,),NH, (iii) C,H.CH,NH,

Give one example of a neutral amino acid. Why is it neutral in nature.

Tk IATEE WA 3 1 AW o] 9 o Seie g @l

D-WRIS 1 SN 3U8 UF Wi Wal I H Bl § ek T UF @ forg @, o 2

Why D-fructose used for sweetening cold drink but not hot ones ?

aTeRfa =fTa IARF T WKW A F (Explain shape selectivity catalyst with a suitable example.)

3l ST ¥ (LONG ANSWER TYPE QUESTIONS)

12.

13.

I T 12 ¥ 15 < Sl e ® | TS U9 5 3 B 2 4%x5=20
Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.
ST 1 SArEfiTeR, Scared iy fohan Sar 872
How is ammonia manufactured industrially?
Or,

(A) NH, TEEISH a7 SAIdt 8, Wg PH, T&l it a2

Why does NH, from hydrogen bond but PH, does not?
(B) ediISH el AfeRiihRer =l eid 872

Why are halogens strong oxidizing agents ?
firmre s @ et 22 e sifaertsr @ f=1 &1 fifen 89 W 0 Sced W B 2?2
What is Grignard reagent ? What are the products formed when Grignard reagent react with.
(A) wHfaeEEREE (Formaldehyde) (B) TEEH (Acetone)

Or,

foeifera w1 aftafda forg wepR foman e 2
Convert the following
(A) TUHifews o1 W wHEM (Acetic acid to acetone)
(B) TuHifeet ® UHifesm s (Acetylene to acetic acid)
(C) =g 37 W sS=ifeeess (Benzoic acid to Benzaldehyde)

Chem.-[6]



14. (A)

(B)

298 K T 0.020 M KCI fae@a a1 =ikl 0.248 S cmrt €1 38! HieR=leihdl &l Uiehed Hifsu)
The Specifit onductivity of 0.020 M solution of KCI at 298 K is 0.0248 S cm™ Calculate its molar
cunductivity.

SIfohteclid % &l IRHINT Hifv| Afheca 3d & %8 3]e0 i)

Define the term a morphous’ Give a few examples of amorphous solids.

15. frefafea = =men #X
Account for the following:-

(a)
(b)
(c)
(d)

(e)

1. (C)
6. (A)

11. (C)

21. (D)

—_SECTION (mu=)—1 :OBJECTIVE (awafress wew) >

16. (A),

PCI, a1 & wfeh NCI, 7&|

PCI, is known but NCI, is not known.

AT e W Hew W B

Sulphur in the vapour state exhibits paramagnetism.

AN et -1 STeAehToT STareel] YfYia hidl © wiafeh SO Balier +1, +3, +5 3R +7

Fluorine exhibits only -1 oxidation state whereas other halogens exhibit +1, +3, +5 and +7 oxidation state.

AT T el Tl IR SRS & e AfTeh s B

Noble gases form compounds with fluorine and oxygen only.

FAA B el 1 foRew T ¥ S SO, §N ST, Fi?

Bleaching of flowers by chlorine is permanent while that by sulphur dioxide is temporary why?

ANSWERS (<)

2. (B) 3. (B) 4. (D) 5. (A)
7. (B) 8. (C) 9. (C) 10. (C)
12. (A) 13. (C) 14. (B) 15. (C)
©) 17. (A), (C) 18. (A), (D) 19. (B) 20. (C)
22. (A) 23. (A) 24. (D) 25. (B)

Chem.-[7]



SECTION (=mo=)-—I1

NON-OBJECTIVE (FR-a=gi=)

oy I IR (SHORT ANSWER TYPE QUESTIONS)

1

gl Tk T § s 1 a1 < @ Polymer 21 SI-BI¢ 210 199 § YeHT 9 379] 1 Fmi0T wd 7
=9 fmio & %W § H,0 or HCI 317] o1 I &1+t Tehdl 8 T 3| 92 3T0] i Igaih a0 B 319 i Thash

. n(CH,=CH,) _Seam T e (CHZ—CHz—)n
FEd Bl 9 _—

Tehelsh
(‘ZI C‘II
n(CH, - CH) > n(- CH,- CH-),
Teheldeh ERSEED

Polymerisation is a process in which macro molecule is formed as a union of smaller molecules with or without
elimination of a molecule like H,O, HCI simaller molecule is known as monomers. and bigger one is polymer.

n(;r:'2|:n§H2) High tempadpresm ~ (CH, - CH, -)
(mgnomer) Catalyst (Polymer Opolyethylene)
(‘:l ?l
n(CH, - CH) n(- CH,- CH-),
mononer Pve
@ =4 (b)=6 © -2
R —CH,OH,  CH,OH, CH,CH,OH, CH,CH,CH,0H
(H)
R CH-OH CH3> CHOH, CH3> CHOH,
R CH, CH,
R:» C-OH CH? COH, CZH? C-OH, C3H? C-OH,
RR CH, CH, C,H¢

CH, CH, CH,

InCaseof 2°and 3°R=R'R"0orR = R'~2 R"

(A) Cr¥*— 182, 252, 2PS, 352, 3P¢, 3d (B) Cut — 182, 282, 2P®, 352, 3P¢, 3d°

(C) M*—18? 28% 2P¢, 387, 3P¢, 3d°

WA T g § Wyelta feesive o o e fma & 90 g1 €1 Wi %1 g § Syaiia feesivel %
o e @ (i) erett, e o WigH qea orell W Sol STUeied el S €1 wifeh Wyeltua feZeuel s wEn
el e | feran S Hehat ©1 (i) WA 1 T R Sot 6 el fhan S wehar ®, wieh ek 5ot § ot
feesi= oMl o W fohan St ©1 (jii) e SEfevuead © Sl feesie e 21 ofd: Tguvl 1 qHe @l 2|
Soap is a good cleaning agent and is 100% biodegradable Hence does, not creat any pollution problems.
Disadvantage (i) Soap may not be used in hard water since calcium and Magnesium ion present in hard water
produce crude white ppt of calcium (ii) Soap can not be used in acidic solutions since acid precipitate the

insoluble free fatty acids which adhere lo the fabrics and thus block the ability of soap to remove oil and grease
from fabrics.

Where as in detergents, there is only one disadvantage which are not completely biodegredable.

Chem.-[8]



10.

11.

1000 cc —40gm — N Solution Approach-2
1000 cc —4 gm—N/10 Solution Calculation-1

200cc — 4gm LSS EAns
THMT 7T 2
() Cap,+6H,0 — 3Ca(OH), +2PH,
(i) 6XeF, + 12H,0 — 4Xe +2XeO, + 24 HF + 30,
(A) CH,-CH-NH, — Methylethanamine (B)CH,CH,CH,NH, — Propanamine

CH,
(C) C(H,CH, NH, — Bezylamine
TSN Tk 3 A 37 @ (H,N - CH, - COOH (Glycine is a neutral amino acid H,N — CH, - COOH)
7% IMGA ¢ Fifer 309 GUN Hea § 37 COOH WHe 3R e NH, T8 2|
It is neutral because it contains equal number of acidic COOH and basic NH, group.
RIS We &9 8, S HUES & WY e § @dl € s ad W U i WeM ool Bl whi

AR SWERd & S 2 (The sweeter form is fructopyranose on high temperature causes a shift in the
equilibrium towards less sweet furanose. )

e (Pyranose) —=——=_ %I (Furanose)

IR T ifshan S 3R el © STl T Seiteh o1 el 3R WidehReh a2 Widwhel i Sfifvaeh 3ehR W, 3Tehid
<A SR el 8 fSEiense i w=faa SaRe § il sHeh! gl-shim (hel) W 81 ZSM-5
ST faerta o e (YgT) awe § e S 2l

The catalytic reaction that depends upon the pour structure of catalyst and molecular size of the reactant and
product is called shape selective catalyst.

Zeolites are shape selective catalyst due to their honey-comb structure. ZSM-5 in used to convert methanol
into gasoline (Petrol)

e ST 99’ (LONG ANSWER TYPE QUESTIONS)

12.

ST 30 W SIS SR EEISH o e Toed- SRRl § 1=K 1 A ga-1 3ifueh gl € Toed ergier
T SEEN W o Sl @1 Sk BRI § g9 9 el el

In Case of NH,, there is sufficient electronegative. difference between N and H for the formation of hydrogen
bond where as the electronegativaty difference, between P and H is very less.

Or,
(A) CH, COOH + Ca(OH), — (CH,C0O0),Ca
drydistallation

CH,CO CH, + CaCO,

1% HgSO, o
ey 221999 o cHo @, cH.COOH
CH =CH 0% H,s0, ~ ° 3
COOH cocl CHO
Pd/BaSO,
PCl—> +H,

Rose mund Reduction ~

Chem.-[9]



13.

14.

15.

(B) RAISH STRAIehTeh € oHiifeh SHeRT STT=d SAiaISa9d 1 HM Sod il © A1 galls ST o TR qaref
W Zolae TR H 2 (Halogen is oxidising agent because of its high reduction potential or Halogens
rechadily accept electron from other substanses.)

O/MgX H
H,0/H"
H-C = O + RMgX— H-C-R ———>R-C-0OH + Mg (OH)X
| |
H H H
R H R

| OH * |
, CH H,OH cH,
EE >C =0 +RMgX— CH3 > C-0 [MgOH)X—> CHJ > C-0OH + Mg(OH)X

all the step should be mentioned.

Step— I —1 marks }|n each case
Il —1 marks

1000L

(A) Am=

_ %:E:ﬂ% cm mol™

Formula = 2 marks Calculation = 1 marks

(B) 3ifreecita qqiel : — sifepicela 2w o Ui eid € e sraeh ol (TTHOLS den SEEl) Wi hiE
fafred snfidta foma = & @1 S w9, foew, wifes o7k
Solid which unlike crystalline solid, do not have an ordered arrangement of their constituent atom or ion,
but have disorder or random arrangement are called amorphous solid .

Example : Ordinary glass, Rubber, Silca, Plastic.

(a) Nitrogen can not extend its valence from 3 to 5 due to absence of d-orbital while phosphorous shows
pentavalence as d-orbital are present in its valence shell.

(b) Invapour State (~1000k), Sulphur partly exists as S, molecule like O, has two unpaired electrons in the
anti-bounding m molecular orbital and exhibits Paramagnetism.

(c) Electronic Configuration of fluorine is 1s°2s*2p 22p ?2p,". It has only one orbital half filled and no d-orbital.
The orbital cannot be unpaired. Being highly electronegative, it shows only -1 oxidation state as it saturates
its valence shell by accepting one electron.

In all other halogen d-orbital are present and ns and p —orbital can be unpaired and the electrons are
accommodated in d-orbitals, i.e. showing +3, +5 and +7 oxidation states.

(d) Itis because F, and O, are the best oxidizing agents :

(e) In presence of moisture, chlorine acts as an oxidizing agent and a bleaching agent
Cl, + H,O — HCI + HOCI

Unstable
HOCI — HCI + O (Nascent oxygen)
Coloured mater +O — Colourless matter.
The bleaching action is permanent due to nascent oxygen. Bleaching action of SO, in presence of moisture
is due to nascent hydrogen. 2SO, + 2H,0—-H_SO, +2H
Coloured matter +H— colourless matter.

Therefore bleaching action of SO, is temporary.

Where L = Specific conductivity C = Concentration

Qad

Chem.-[10]



MODEL SET (dt=a uax)-Ill1

SECTION Gav=)—I

OBJECTIVE QUESTIONS (S=afrss us™)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10x1=10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

foriea o Heniferd emmehTeit Setsh & feha= Wk &2 (How many kind of space lattices are possible in a crystal.)
(A) 23 B) 7 (C) 230 (D) 14

HETH Hiese! foer@ =1 i 33w 22 (Fog is an example of colloidal solution of.)

(A) ufego qrem 1§ ga uieifua @ (Liquid dispersed in gas)

(B) ufREu wieam Ty # e uiefud ®1 (Gas dispersed in gas)

(C) ufEor e 19 ¥ 31| ufeEfya €1 (Solid dispersed in gas)

(D) uRemu e g9 § 31 uRefyd 21 (Solid dispersed in liquid)

% o e foesea faw wefum @ (Fardays laws of Electrolysis are related to)

(A) TR & A GE&e ¥ (Atomic No. of the cation)

(B) HUTPH % TIH] W& ¥ (Atomic no. of the cation)

© a';g'd 3T % WAGed 9R | (Equivalent weight of electrolyte)

(D) ®FPH & 97 W (Speed of cation)

1 Sgd STAnT USeiites &1 (A broad spectrum antibiotic is.)

(A) ufgedia (Paracetamol) (B) T=Htfe  (Peniciline)

(C) THURMA (Aspirin) (D) FARTEHTEARA (Chloramphenicol)

o feeh AN W oA STTHEE i hieNEe § TR §, a9 Te—

When excess of an electrolyte is added to a colloid it-

(A) | WA (Coagulates) (B) faera =t S (gets diluted)

(C) s1@e™ == S (Precipitates) (D) ¥ ufad= =& g (does not change)

E . .
3R T (In Arhenius Equation,) K = Aexp(—R—_?j Al a7 Teeriss e EWehd @ (may be termed as

rate constant at)

(A) =gd 1= ara 9T (very low temperature) (B) feer d@ W (Constant temperature)
(C) == dfsraor st W (Zero activation energy)

(D) aifyfsran fastor & st9adiss (Boiling temperature of the reaction mixture)

Chem.-[11]



10.

11.

12.

13.

14.

frefafea & s arREgrRE 81 (Which is paramagnetic in the following )

(A) zZn® (B) Cu (C) Sc* (D) Mn*2
Tg2ie Yo =& sAmr @ Eife  (Nitrogen doesnot form pentahalide because)

(A) 3R B 2 (Its size is small)

(B) @kt 3@ fawe aifusk ® (lts ionisation energy is high )

(C) =&H ‘d’ arfefeet =& & (No ‘d’ orbital is available)

(D) @I En 3tfues ® (Its En is high.)

K* jon fereent emgEigetaeiter 8— (K*ionis isoeletronic with—)

(A) Na* (B) Ne (C) Ar (D) Cs*
Hifesm eEgiiamEe afus aen § Zn 9 yfafwan & a2

Excess of sodium hydroxide react with Zn to form

(A) ZnH, (B) Na,ZnO, (C) Zno (D) Zn(OH),

YT A 11 ® 15 9 B T&® U W QA YA (FUF | W@ wed 11) Ry T R T e @ SR
R f§u T faweat (a), (b), (c) W@ (d) ® § wWeY fasweq &1 g1 H1|
In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) °FR T HoM TEl 8 IR FeH |1 HeH | H & e B

If both the statements are true and statement li is the correct explanation of statement I.
(b) oFR T HeH TE 7 R HeH |1 FHA | T G AR T 2

If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R &M | W&l 3 e || e g1 (If statement | is true and statemejnt li is talse.)
(d) @FR %A | Teld 3R &eF 11 @&t 21 (If statement | is false and statement 11 is true.)

-] 1 SR 1 Sufefd o A (forward) TR WirTER (backward) SiffsHen 1 o7 B €< @ =g Sl 8

FHeA-1| ; SR 3 wfawrh S et 1 SiEao S wD €8 a% %9 e S 2

Statement-1 : The presence of a catalyst increases the speed of the forward and backward reaction to the same
extent.

Statement-11 : Activation energies for both the forward and backward reaction is lowered to the same
extent.

FeA-1 : KMnO, T T 4ifiTe 2

FeA-11 : KMnO, FT T STORT THIRRYT & FRU Bl 2|

Statement-1 : KMnO, is a coloured compound.

Statement-11 : Colour of KMnO, is due to charge transfer.

FHUA-| : Hrhel <% % RO, TRl 3 & Tl T HIE GHE TEl qgdl © |
FHUA-11 : $eehel B | SAE0 3R RO, fHeee i TEl Sed B

Statement-1 : Due to Frenkel defect there is no effect on the density of the crystalline solid.
Statement-11 : In Frenkel defect no anion or cation leaves the crystal.

FHA-| : GreuT gfaferar | SHTHAITIH a0 i 9 IS & @Y T4 FW © ?
FUA-1| : GreHeR Ufdfohan T goish A0 & §H el ¢

Statement-1 : In Sandmeyer reaction diazonium salt is heated with Cu powver.
Statement-11 : Sandmeyer's reactin occurs by a free radical mechanism.

Chem.-[12]



15.

16.

17.

18.

19.
20.
21.
22.

FA-| : IEHRY HT YIRS Bl € Wefeh g 1 el eial ¢

HUA-11  BIERIE o1 TR RoTcHeRal TE2ioH | %9 el 2|

Statement-I : Pentahalides of phosphorus are known but not those of nitrogen.
Statement-11 : Phosphorus has lower electronegativity than nitrogen.

I3 G&T1 16 | 18 % & Y9l & 9K fasmey Ky v 27 foad e | otfus s uel © | wet fawey

&1 A B |
Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3

AocITgeEe W GaHd i feteiEd wed @ € (Which of the following statements are true about

benzaldehyde)

(A) =& et Hiaetor i eraepd sl @ (It reduces Tollen's reagent)

(B) @& wfed whafe=n a1 ® (It undergoes Cannizzaro reaction)

(C) ¥T Teeid HoA Jal 2 (It undergoes Aldol condensation)

(D) IT Wifeaw dEEcHIEE TS S g (It forms sodium bisulphite adduct)

B.C.C. g ¥ % oR & W&t 81 (What is true about B. C. C. unit cell.)

(A) I ¥ o wEm] @ 3§ (Number of atom in unit cell is 2)

(B) e Tt W WA HEA =R © (Number of atom in unit cell is 4)

(C) Ife 5a ® &5 W T T (In addition to an atom at the centre of the body in the unit cell, there are
eight atoms at eight corners.)

(D) T |« (Al of these)

RCONH, %! gfafar Br, Td KOH & fasir 9 w39 | RNH, T&7 Jfawa o 81 38 ufafwan § gexfafege

HYH &l 21 (Reaction of RCONH, with a mixture of Br, and KOH gives RNH, as the main product. The

intermediates involved in the reaction are.)

(A) RCONHBr (B)R-N=C=0 (C) RCONBY, (D) RNHBr

T & 19 ¥ 22 % P A W-1 B TR fawen gAe WE-1 % WY Ukt &1 "t faeam w])

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
i (Column)-I i (Column)-11

ToReteRY 3 (Philosphors Wool) (A) AgNO,

R shif&eh (Lunar Caustic) (B) PbO

sHelme (Calomel) (C) ZnO

faremst (Litharge) (D) Hg,Cl,

YT & 23 | 25 T & TO0 Tk IS0 K1 741 @ S0 H o @ @ UH SHe W% Ky MY gl
1 ¥ S R T fahew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6

faega foreiier v =t sufeafa it sfg KOH =1 NaOH S am &1 3ufeerfa # |, & =1 <t 31 59
ufRfeerfa # veel Zremgel foreA gfathel ST @ S ST & oI5 3dd: SMESIEH sAl B sAfcesEe U w1 S,
S TR % T S S <97 S § o Hefert el # W S HW (1) TS H AN AT T
2, W 1 Sl 81 Al Wiaeh e Tferthiee Te Wi feeerss <l ol siadia S 3l € W hefaT sa
el Tferthies sifecese &I iffadiand wi 2

The presence of the methyl ketonic group is tested with I, in presence of an alkali like NaOH or KOH.
Under these conditions, the product trioidoketone first formed 2hydrolyses to give iodoform finally. Aldelyde

group is tested by Tollen's reagent which gives silver mirror or by Fehling solution which gives red precipitate of
Cu (I) oxide. Tollen's reagent oxidises both aliphatic and aromatic aldehyde but Fehling solution oxidises alliphatic

aldehyde only.

Chem.-[13]



23. i 3TESHiH g M 2 (Which will give iodoform test.)

o) 0 O O
I | Il

(A) CH,-C-CH,-C-CH, (B) CH,-C-C- CH,
0 o)
I I

(C) CH,-C-OH (D) CH,-C-ClI

24, refe e SR TE T |

Fehling solution will not oxidise

A) {O>-CHO (B) @—ClH ~CH,  (©) {O >~ CH,CHO (D) HCHO
OH

25. oifceee wefan fae@m & @g i (Aldehyde will give with Fehling solution. )
(A) 3STen STa&™ (White precipitate) (B) @@ 27@&™ (Red precipitate)
(C) U 37389 (Green precipitate) (D) fren s1@e™ (Blue precipitate)

SECTION (=o=)-—I1

NON-OBJECTIVE (FR-agirs=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

oy I Y (SHORT ANSWER TYPE QUESTIONS)

U9 HEA 1§ 11 T @Y SO0 YT ® | T U9 2 3h B R
Q. No. 1 to 11 are short answer typs questions. Each questioni carries 2 marks. 11 x2 =22
1. TRUNEERRE 3R STaHRe ¢ Saih HEEIRE 37 18], e #i
Explain, hypophosphorous acid acts as a reducing agent but phosphoric acid does not.
2. NO, T HTF® &7 ¥ %9 fa= 2
How do NO,~ and PO," differ structurally ?
3. effaiS H1 ST YA O, ¥ SHEfF HewL H S, FESA HH
Explain oxygen molecule has formala O, but sulphur is S,
4. NaCl¥ veiElt o & o= Sfatshia 58 0.282 nm T 31 NaCl &1 ¥ 2.17 x 10° Kg/m? € d TorTs!

gem (feeria) &t Mo )1 (Calculate the value of Avogadro constant from the internuclear distance of
adjacent ion in NaCl is 0.282 nm and the density of soild NaCl formula units is 2.17 x 10® kg/m?)

5. freifera yifores soeere fawa 25°C W fRu T € |
From the following standard electrode potentials at 25°C. Cu?*+2e=Cu, E°=+0.34V Cu*+e =Cu*, E°=+0.15V
GHfeRtor Cu + Cu?* = 2Cu* & forw = feerdisr it Tom1 &Y |
Calculate the equilibrium constant of the reaction Cu + cu?* = 2Cu*

6. FUH %A & Tfatedl & foau X Fadien 1 Tl g Y qen difad Y foh el o1d o1y yRfue |igo

W faeft & et 21 (Derive an equation for the rate constant of a first order reaction and show that its half
life is independent of initial concentration.)

Chem.-[14]



10.

1.

TeSTie TEaErd 1 8 2 qEEie Tewded ¥ ted Tesded dgdl @ SR a9 sed €, F@ 2 o W |
What are adsorption isobars? In case of chemical adsorption, explain why adsorption first increases and then
decreases.

frfafea e & qof & | (Complete the following reactions.)

(@) XeF, + HO - (b) 1, + 5,02 — (¢) PCIL +H,0 —

ST . Sz Ni (11) FEEEEE TR 2§ T SEPR W N (11) FEERE SR w6
Explain tetrahedral Ni (1) complexes are Paramagnetic but squaire planar Ni (1) complexes are diamagnetic.
4 9REfda w0 | (How would you convert)

(a) Tfafew ot i fhaEa dmEes o (Acetic acid to methyl bromide)

(b) TURA FARIEE W FA H (Ethyl chloride to butane)

(c) Tuffem 1 SmEfsE ® (Aniline to bromobenzene)

FreifeRa wHieRoT I qof &Y |

Complete the following reactions

(@  CH4CH,0H —2NaoH (b) CH30C(CHz ), — 1120,

e ST WA (LONG ANSWER TYPE QUESTIONS)

12.

13.

14.

15.

v wEm 12 @ 15 < SO w9 ? | Te Y9 5 S @ 2 4x5=20
Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

Higars a9 o1 aRIG L TR 783 ¥ (i) Foa soagase &t A& T R (i) A seiaeiamse
faerea &1 %u (feift) et

Define kohlrausch's law. How does it help in (a) Calculation of ;° for a weak electrolyte and (b) degree of
dissociation of a weak electrolyte ?

TSee & Tam Sewiel td sl goa uiel & foe forel 3k saremn Y | 1eel 1o § rrenes formrer
HT A 3fed [0 TE TEF & /Y L

State and explain Roult's law for volatile and nonvolatile solute. Explain the positive deviation from ideal behaviour
with proper example and graph.

TEATHLOT 1 & 7 ATYIeT TEeATehio] Wel HEA Sgei1ehiol U8 i GRS T Al Ush-Teh SEW & WY i
What is polymerisation ? Define and explain the term-Addition polymerisation and condensation polymerisation
with one example each.

(a) AHAMHTSSH F 22 3 FFE YR oiied R S € |
What are monosaccharides ? How are they classified ?
(b) =ATEA A TRl SATEH S € W Tefehiel Y e |

Explain why glucose forms an oxime but glucosepentaacetate does not.

aaa
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MODEL SET (dt&=a ax)-l111

SECTION Gav=)—I

OBJECTIVE QUESTIONS (S=afrss us™)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

g goaeTEiesd e &1 O q w1 5@ @ ST hewRd

If an electronic solution is diluted to 9 times then its conductance

(A) RO sig ST (increases by 9 times)

(B) Aiqen =2 ST (decreases by 9 times)

(C) smfEfda WM (remains constant)

(D) 3™ ¥ g =& (None of these)

HeFd Yot | ol I Pt-3oirE 1.5 9 i T R € el Toish Soiaeic o1 Shid-Uehdel asihet 0.75 cm?
21 o foeraies o1 € 2

The two electrodes of Pt fitted in a conductance cell are 1.5 cm apart while the cross - sectional area of each
electrode is 0.75 cm2. What is cell constant ?

(A) 02cm? (B) 0.5cm?

(C) 20cm? (D) 1.125 cm

fgdta s wfafswan 1 5 3 x 105 mol L 5 81 8¢ Frdisr (K) 1 € WRiHe |0 0.2 mol L 2

The rate of second order reaction is 3 x 10-5mol L™ 5. What is the rate consant K, when the initial concen-
tration is 0.2 mol L.

(A) 15x10* (B) 7.5 x 10+

(C) 75x10° (D) 1.5x 108

AICI, % =i ¥ 18It Al &l ST 8 | forgd 1 strermaerar grift?

The amount of electricity required to deposite 1 mole of Al from a solution of AICI, will be

(A) 0.33F (B) F

(C) 3F (D) 1 TR (1 Ampere)

i ol | sl e H WG ©

The no of chiral carbon in Lactice aid is.

(A) 4 (B)5 ©1 (D)3

frafafed 5 9 fege STty dedr 9 g |

Which can readily undergo dehydration.

(A) CH.,OH (B) C,H.OH (C) (CH,),COH (D) CH,COOH

Chem.-[16]



10.

11.

12.

13.

14.

15.

IIsTAd FAREES Fi Pd/BaSO, Ft Sufeerfd o STt it ¥ ol &
The reduction of Benzoyl chloride with Pd and BoSO, produces.

(A) s=iIa FAEe (Benzoyl chloride) (B) s=a1 F@Tse (Benzal chloride)

(C) a=igsh 3 (Benzoic Acid) (D) 39de # &g @l (None of above)
FHIR qEAEE H1 A 8- (The formula of copperpyrite is )

(A) CusS (B) CuFeS (C) CuFes, (D) Cu,FesS,
freferiea o i wag affus emdt@ 8— (Which the following is most acidic—)

(A) H,0 (B) CH,OH

(C) C,H.OH (D) CH, (CH,), CH,OH

aTfoaresh g3 C, Br CIFI # foha @™ Bhil—
The number of isomers of the compound with moleculars formula C,Br CIFI is
(A) 3 (B) 4 (C)5 (D) 6
YT A 11 § 15 9 B T&® U9 W QA YA (FUF | W@ wed 1) Ry T R T e @ SR
R f§u T faweat (a), (b), (¢) W@ (d) ® § wWeY fasweq &1 g1 *1|
In each question from Q. No. 11 to 15 two statements (Statement | and Statement Il) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) °R T HeM TEl 8 IR HeH |1 HeH | H & e B
If both the statements are true and statement i is the correct explanation of statement I.
(b) oFR T HeH TE 7 IR HeH |1 FHA | T G AR T 2
If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R &M | W&l 3 e || e 21 (If statement | s true and statemejnt li is talse.)
(d) @FR %A | Teld 3R &eq 11 @&t 21 (If statement | is false and statement 11 is true.)
e[| TS IAH Uil H1 T I Sew &l
FoA-11 : SARF AGO S HH H F@I T
Statement-1 : Positive catalysis increases the rate of reactions.
Statement-I1 : Catalyst decreases the value of AG°.
Fe-| : AT F W HNO, SThTT a1 2 2
FeA-11 : AeT HNO, Tfafshan R ®fte Tede aam 2|
Statement-I : Conc. HNO, makes passive.
Statement-11 : Iron racets with HNO, to form feric nitrate
HeA-|  geft argetl i e St fafy o gra € fRan ST HeRar 2
FHUA-1| : e Th Yool ThReE €, oAfeh Hra- AT w1 gorl § o1 9 ifeheie W@l 2
Statement-1 : All metals cannot be obtained by carbon reduction.
Statement-I1 : Carbon is very strong reaction agent, but oxygen may have less and with metals than carbon.
HUA-| ; B TH WES 9 9 TR 2
FHo-11 ; 3TRTT TG BT Al et tferk B qo e S A I BT R
Statement-I : Inert gases are chemically inert.
Statement-I1 : |.E. of Inert gases is high and Elactron affinity is zero.
FHYA-|  URA-2-31 SR U=A-3-2 1 A THe0 ¥ UEEEl S Fehdl 2|
FeA-11 : U=H-2 31 o fhem © afehd 9=H-3 311 =1
Statement-| : Pentan-2-one can be distinguished from pentan-3-one, by iodoform test
Statement-11 : Pentan-2-one is a methyl ketone while pentan-3-one is not.

Chem.-[17]



16.

17.

18.

19.
20.
21.
22.

Y91 G&AT 16 @ 18 7% & YT & IR fasey fRu 7w 27 fad ts @ o1fuss sot w8t 7 | 98 fawew

F A R |
Q. No0.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3

BAhTH ufkerr s 2 21 (Hologorm test is given by)
(A) zI9a (Ethanal) (B) 9reH (Propanone) (C) =g (Butanone) (D) 9rdHra-2 (Propnol-2)
frafafea & o A 9fd @ 2

Which of the following are diamagnetic.

A [Ni(H0)]" @ [Ni(en), [P © [zn(NHy),]” (D) [CO(NH3)6]+3
e, fgdiae iR gdias win o faug feras gfafwan @ o @hd B |

Primary, Secondary and Tertiary amine can be distinguished by the action of

CHCI X
HgCl, y 2

Hel © KOH ©) "7NaoH
TS §&AT 19 @ 22 0% & & W11 9 WEt fasheq AR WEH-1 % WY IR @1 W'l Ham #®R]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hiad (Column)-I Hied (Column)-II

qrgaet-9raa (Cyclopropane) (A) Traela =& € (Non-planar)

TgAl-=421 (Cyclobutane) (B) ¥etta ® (Planar)

qrgael-u=A (Cyclopentane) (C) sfaf=r Tomft drgaelt Wewha (Least stable cyclo alkane)

Hrgaadl-gA (Cyclohexane) (D) HHIYE T € (Shows conformation)

YT & 23 | 25 T & TO0 Tk IS0 KA1 741 @ S0 H o @ @ UH SHe W% Ky MY gl
1 ¥ W R T fashew @ 94 |
Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
Y- JHA-3m sifuferan o wafeese goas &1 yow fFda & Wifes o & it e ®
B 21 g8 Al goieei Siet gfaeene gfdfswan | snfhel giar 1 ¥ gfasentiq Sfeasad fegne M &1
o= fafy @ s A @ T R
PARAGRAPH-Riemer-Tiemann reaction introduces an aldehyde group on to the aromatic ring of
phenol,ortho to the hydroxyl group. This reaction involves electrophilic aromatic substitution. This is a general
method for the synthesis of substituted salicyldehydes as depicted below.

—+
OH ONa OH
CHO CHO
Ag.KOH

>(1) > _

(qeFat)
CH, CH, CH,
(1 (11 (1

Chem.-[ 18]



23. frefatea o 9 ford wiaenes &1 s9am s & ™ sifafwan & gan €2

Which of the following reagents is used in the above reaction?

(A) ag. NaOH + CH.,ClI  (B) ag. NaOH + CH,CI, (C) aq. NaOH + CHCI, (D) ag. NaOH + CCl,
24. 3@ Afafwan W i geai Sl €1 (The electrophile in this reaction ?)

(A) :CHCI (B) *CHCI, (C) :Ccl, (D) .CCl,
25. WW HeFedi (Intermediate) ST WTEAT i | 22 (The structures of the intermediate 1 is?)

_ - +

0 I\Jlra C I\Jlra I\Ta ONa

CH,CI CHCl, Ccl, CH,OH
(A) B) (©) (D)
CH, CH, CH, CH,
SECTION (=o=)-—I1
NON-OBJECTIVE (fx-agirs)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

oy I Y (SHORT ANSWER TYPE QUESTIONS)

U9 HEA 1§ 11 T @Y SO0 YT ® | T U9 2 3h B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 2 marks. 11 x2 =22
1. T ¥ 3 < ded P @R Q¥ o gU 21 fred Q & WRAY] ¥ & i W gl € 3R P % WA IH Adhs

W e 21 qd AR H NS R TegASE qed A 2l

A cubic solid is made of two elements P and Q. Atom of Q are at the corners of the cube and P at the body
centre. What is the formula of the compound ? What is the coordination numbers of P and Q.

2. O w1 g 750 mm Hg W 99.63°C B1 @ 500 UH T H fere gepist it foh SHeRt Faeiss 100°C B
Al (Boiling point of water at 750 mm Hg, is 99.63° C. How much sucrose is to be added to 500 g of waters
such that it boils at 100°C.)

3. foeaifera =i 9 fasg =@ (How will you distinguish between the following.)

(A) e 3 9@ (Solution and emulsion)
(B) wTIhifeeh whiese N wifthfeieh shiemge (Lyophobic colloid and Lyophilic colloid.)

4, fr=Afafem & &R0 30 (Give reasons for the following.)

(A) TEHRH 3Tl SRR SN STaehReh I 1 W@ wrd el 21 (Sulphurous acid acts both as an
oxidising and reducing agent.)

(B) oA o1 faorer 701 Tl ® Welfeh Tohi-SEa@Ee &I 3 €1 (Bleaching action of chlorine is
permanent where that of sulphur dioxide is temporary).

Chem.-[19]



10.

1.

feifera wgers & oo o ford WHAR &1 S9N B 2

(Give the monomers used for preparing the following polymers.)

(A) TielifaEaaze (Polyvinylchloride) (B) %™ (Teflon)

(C) demze (Bakelite) (D) UeEMda (Polystyrene)

frafafed @1 T Y@ ST S| (Give one important use of each of the following)

(A) FARMEMEEE (Chloramycetin) (B) WueHEHH (Streptomycin)

(C) 2™ (Tetracycline) (D) ufafafes (Penicellin)

frafafea &t =men ®%?  (Explain the following terms.)

(A) SHTe 3EA (Zwitter ion) (B) =l sl @ise (Isoelectic point)

freferiea afited= =9 9r< 2 (How can the following conversions be carried out—)

(A) zaEATHA (Ethylamine) — 3aEa 3Teshiea (Ethyl alcohol)
(B) THife (Aniline) — F@REIfS (Chlorobenzene)

AEfed Ut w1 erden KIH stfues sereital 8, saren s (lodine is more soluble in KI than in water exaplain.)
HI &1 STefta st HCI &t gor | sifuer e1efia ®, = i

HI in aqueous solution is a stronger acid than hydrohloric acid, Explain.

FIW & IART § hohlTIEe 1 WA fohan Sl 21 7 fF Sode-e, 12

Why is Chalcocite roasted and not calcined in the recovery of copper ?

el STU9 WA (LONG ANSWER TYPE QUESTIONS)

12.

13.

Y ST 12 8 15 O ST g 2 | U® U 5 HAF B o) 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

(A) T $eR (eMUereh SemM = 74) 1 arugE 293°K T 442 mm Hg 81 9% 3 U8 Tk T4+ Al 50g TTH $eR
o g6t 99 W gorH & ql aroaere TRt 42.6 mm of Hg 81 STl 21 el SATfUeeh S| shi 01 6t (e
IR T ?) (The vapour pressure of ether (md ut = 74) is 442 mn of Hg at 293° K. If 3g of a sample A

is dissolved in 50g of ether, at this temperature, the vapour pressure falls to 426 mm Hg. Calculate, the
molecular mass of A, assuming that the solution is very dilute.)

(B) TSN i U W e W Hiel w1 @ToATE Ut W | A € Sl @1 (Why s the vapour pressure of a

solution of glucose in water is lower than that of water.)
Or,
(A) 9 SIS ATAlHA 1 TgSiian el 60 T 1l 58 AThRH 1 90% fehad Twa § T &1 s

(The Half-life time of a first order reaction is 60 minutes. How long will it take to consume 90% of the
reaction.)

(B) fr=fafem stfufsan & o =i gwiid 2 N,O,.— 2N,0, + O,
3TE L : (i) N,O, 1 |01 e (i) O, =T W01 e

Express the rate of reaction of the following reaction : 2 N,O, — 2N,O, + O,
Using : (i) Concentration change of N,O, (i) Concentration change of O,

(A) ¥, Ni(s) |Ni*? (ag 0.01 M)| JAg* (aq 0.1 M)| Ag (s) % et = wefertor =i afternfig =Y oIk 9 fawa
1 o 99 7 HL (Derive Nerst equation for the cell, Ni(s) [Ni*2 )aq 0.01 M)| JAg* (agq 0.1 M)| Ag (8)
Also find the cell potential Given :)

E°Ag*/Ag = 0.80V and E° Ni**1/Ni = - 0.25V

Chem.-[20]



(B) Tr=fafed & ¥ v 1 faga fa=ss sag i <omd
(i) AgNO, &1 STefial Hiied, Ag SeiaIS & HiY (i) AgNO, =1 Sfefa Hiiet, Pt 3eieRls & H1e
Predict the products of electrolysis is each of the following.
(i) an agueous solution of AGNO, with Ag electrodes. (ii) An aqueous solution of AgNO, with platinum.
Or,
(A) () =arem =, F ST e i € SafE BiH, 98d w9 &1 2
Explain why NH, is basic while BiH, is only feebly basic.
(if) NH, &1 Faeis a1 € PH, ¥
Explain why NH, has highes boiling point the PH,
(B) Tr=Aferfa =ifiter & Hewy & il X WA i aE |
Discuss the hybridisation Sulphur and structure of the following molecules—
(i) SF, (i) SF, (iii) SCI,

14. (A) 3TehiEd 9 TeR a9H & I fafy &1 vl =31 @ & wafe g ot fawe)
Give two Methods of preparation of ethers from alcohol with chemical equations.
(B) faferamem weesm W feouft fore|
Write short not on Williamson synthesis.
(C) Zer formert enfuass g3 C,H, O 21

4" 10
Write the structural formula of all possible ethers having the molecular formula C,H, O and name them.
Or,
(A) = el ® Sefn
What happens when—
(i) Jfafam =1 vfafean FeCl, & sufesfa # CI, 9 =it 2
Toulben reacts with Cl, in presence of FeCl,
(ii) 391 =t wfaferan @ HCI g =+t Sufefq & gt siewied 9 el 21
Ethanal is treated with ethanol in the presence of dry HCI gas.
(iii) SFTES THE T wfafEa < W CH,CIE Bt 2
Benzyl amine reacts with two moles of CH_CI.
(B) =R #X| Hf TafeeEe S| fFania g g1 fhem 9
Explain why aldehydes are more reactive than ketones.
15. g2t sl URefd il g8 Toe i o © F@? fhdl g & s2idt W 9% gy A % g9 for
Define entropy. Why is it a state function ? Explain the effect of in areased temperatures on the entropy of a
substance.

aaa
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MODEL SET (dt&=a a3)-1V

SECTION Gav=)—I

OBJECTIVE QUESTIONS (S=afrss us™)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
I aifere | fafea =1 10x1=10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

e & @ B9 s f5dd FHuo Soft 1 ae T g 2

Which one of the following is not an element of the second transition series.

(A) Hifersg® (Molybodenum) (B) =&t (Silver)

(C) wifeT (Platinum) (D) fS=Rif@ (Zirconium)

4M+8CN +2H,0+0, > 4[M(CN), +40H t1g M ¥ |

4M+8CN +2H,0+ 0, > 4 [M(CN), + 40H" the metal M is

(A) Ag (B) Fe

(C) Cu (D) Zn

freradial Teh—

Glycerol is a—

(A) T=Ed eTehiea (Primary alcohol) (B) HHreTEE® 3Teshiga (Monohydric alcohol)
(C) Wh=gl steied (Secondary alcohol) (D) TrEeTEEre 3Tehisa (Trihydric alcohol)
C,HCl, & fhar HCarcrs Fam=e Bl |

The number of structural isomers of C,H.Cl, is.

(A) T (Two) (B) @9 (Three)

(C) =R (Four) (D) W= (Five)

Tifesm 1 FEHasT & NaCld feran g 2

Coordination number of sodium ion Na* in NaCl is

(A) =R (Four) (B) @ (Three)
(C) 3: (Six) (D) 9= (Five)
frefafea & o -1 g #1 A 9fa e 2

Which one of the following metal ions is diamagnetic.

(A) C_a3+ (B) V3;+

(c) T (D) Sc
Yrerfoey BawEaEe § forfeq 22

The ligand in potassium ferrocyanide is

(A) K* (B) CN- (C) Fe* (D) (CN),

Chem.-[22]



10.

11.

12.

13.

14.

frefafed § 9 %9 suEe e 11 2l

Which of the following is a non-colligative property.

(A) Tedish k1 37eHA (Depression in freezing point)  (B) 12l 3=1a4 (Elevation in boiling point

(C) v forafererar (Optical activity) (D) ASIRTS T SAUfeTeR STEH (Relative lowering of V.P)
Afaferan A—B, stfafsar 1 R T &1 S € 3R HfdehRer 1 K0 =R T HL o S @1 sifafewan
Cociluil

In reaction A—B, the rate of reaction increases two times on increasing concentration of reactant four times,
the order of reaction is

&) 0 ®)2 © 0) 4

R,NH® N T -8 JHA 2=
Which of the following hybrid state of N in R,NH is—
(A) sp? (B) sp? (C) sp (D) dsp?
YT S 11 § 15 9 B T&® U W QA YA (FUF | W@ wed 11) Ky T R T e @ SR
R fgu T faweat (a), (b), (¢) W@ (d) ® § W&t faweq &1 g1 H1|
In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) O R T woF W&l ® 3R Hed || HeF | %1 € =are B
If both the statements are true and statement li is the correct explanation of statement I.
(b) o R T He TE ? AR HeH |1 HUA | h FE AR T 2
If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R ®eM | W&l 3 e || e g1 (If statement | is true and statemejnt li is talse.)
(d) @FR %A | el 3R ®eq 11 @&t 21 (If statement | is false and statement 11 is true.)
HUA-| : A & Hel STl hT AATAN TS 2|
FHUA-11 : Hiel JANT qqeRH R AR e 2
Statement-1 : The sum of mole fraction of all the components of a solutioin is unity.
Statement-11 : Mole fraction is temperature dependent.
HUA-1 : G Sl w2 ¥ iR AR @t 2
HA-11 : TR M ol sifafspan s gt 2
Statement-I : Decrease in free energy comes spontaneons reaction.
Statement-I1 : Spontaneous reactions are exothermic.
HA-| ; HioR =Teished, Sgd ST 1 el S & el 2|
FHoA-11 : TE § e dst ¥ g
Statement-I : Molar conductance of an electrolyte increases with dilution.
Statement-11 : lons move faster in dilute solution.
-1 | FIG G0 Ui gawa uSred B 2
HUA-11: Cu* 3= | 9 g3 d-HaHi B
Statement-I : Cuprous salts are diamagnetic.
Statement-I1 : Cu* ion has filled d-subshell.
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15.

16.

17.

18.

19.
20.
21.
22.

FeA-| : ffie & a1 Fied aifafewan g € <fer soAtar & @ e

o1 ; frlaase 1P, sUTEe 3eF o sifres 9foem g 21

Statement-I : Phenol undergos kolbey's reaction but Ethanol does not.

Statement-11 : Phenoxide ion is more basic tham ethoxide.

T HEAT 16 W 18 T B YTl % =R fakhey Ky M R? fed w @ oifus s wet ® | we faaew
&1 A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3
frefafea § b ufedds Sar w@ s 22

Which of the following act as antiseptic ?

(A) = (lodine) (B) 9=tef= (Penicilline)

(C) WR®H (Morphine) (D) arzems (Bithional)

frefafed § M §8 HaSe sE aren diie g

Which of the following compounds are covalent—

(A) CaCl, (B) CaO

(C) HCI (D) CO,

frefafea o wi-sH diferet -

Which of the following is/are polyester.

(A) haree (Bakelite) (B) Zhfe™ (Terylene)

(C) Temsw=d (Glyptal) (D) Bun

T & 19 ¥ 22 T P I W-1 B G fawen gt WE-1 % WY Ukt &1 Wt faeam w])
Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
i (Column)-I i (Column)-11

T &R (Lwise Base) (A) CaO

et &€ (Blue Vitrol) (B) C,H,NC

el I (Quick lime) (C) NH,

HrErEd A (Carbylamine) (D) CuSO,. 5H,0

YT & 23 | 25 T & TOU TR IS0 K1 740 @ S0 H o @ @ UH SHe 9% KU MY gl
1 ¥ S R T fahew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6

ARt forenmam gfafsran & forg e SciisH seq w1 yeiad SR €, Sfoshisel gaiise § Stfehivm:
st faeme wfaferan SN2 fan fafy g1 eidt @1 SN2 wfafrean X 9qg & hmiia SR aTel FRE W
fasft tar 21 Safer SN gfafwan st oedt setdifeae & T W SN2 gfafien sieta sfowhied earse o
TAUREA 31 R el & wteh SNUWfdfwan & WWHESwH e 2

The Polarity of carbon-halogen bond is responsible for the nucleophilic substitution reaction of alkyl
halide which mostly occur by SN*and SN? mechanism the rate of SN reaction among other thing is governed
by steric factors while that of SN* reactions are governed by the stability of intermediate carbocations. Chirality

has a profound role in undergoing the mechanism of SN! and SN2 reaction whereas SN? reactions of chiral
alkyl halides are accompained by inversion of Configurationi, SN* reactions are charaterised by racemisation.

Chem.-[24]



23. T ® W % @ wed SNUUffmer & forg wel et 2
Which of the following statement regarding the SN* reaction shown by alkyl halide is not correct?
(A) ST T i wd SNTufdafwen 6t fafs o wm @ o 2
(The added nucleophile plays no kinetic role in SN* reaction.)
(B) SN:Ufafehan & A9REA 3th HhIyH ¥ T 2|
(The SN* reaction involves the inversion of configuration of the optically active substrate.)
(C) hraieher s=wiede & Tfae o SN ufafwan dig e 2
(The more stable carbocation intermed intermadiate the faster is the SN* reaction.)
(D) SN!UfafHan fortel e & SE & TWHAESYA W T 8l 2
(The SN! reaction on the chiral starting material ends up with recemisation of the product.)
24.  An SNZ?reaction at an asymmetric Carbon of a compound always gives.
(A) IR H TAAAM
(An enantiomers of the substrate.)
(B) TH IR fomeh sifiewal URM 3ol ©
(A product with opposite optical rotation)
(C) SE=REmE &1 g
(A mixture of diastereomers.)
(D) wH EriE
(Single stereoisomer)
25. Affteshell Ufeed reehsel Belee &1 SN Wl fhad Ser e
SN reaction of optically active alkyl halide leads to.
(A) U= % FHIUTHE (Retention of configuration)
(B) Y®MIESIRE (Recemisation)
(C) TAYWM 3% H-HIUTH (Inversion of configuration)
(D) =g =& (None)

SECTION (=o=)-—I1

NON-OBJECTIVE (FX-a&=girs)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

oy I Y (SHORT ANSWER TYPE QUESTIONS)

U9 HEA 1§ 11 T @Y SO0 YT ® | T U9 2 3h B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 2 marks. 11 x2 =22
1. fr=fafed ¥ g@@ &1 e #1

Explain each of the following.

(A) YRS T (Paramagnetism) (B) ®&a W (Frenkel defect)

(C) iR T k1 g=E (Osmotic pressure)

Chem.-[25]



10.

11.

frfafed & IR o s
Account for following :
(A) TR FEHIF okl H FIHT HH el €
(The boiling points of ethers are much lower than those of alcohols)
(B) hHTcA, 3feshieet W ek STl eid B
(Phenols are much more acidic than alcohols.)
frfafed & yg@ s & 9™ g gfed fae- Hg, Al, Cu, Fe, Mg 3TR Na
Write the name and chemical formula of the main ores of the following metals : Hg, Al, Cu, Fe, Mg and Na.
frefafed & IUPAC TR &1
Write the IUPAC Name of the following—

(A) CH,—CH—CONH, (B) CH,—CH—CH-CH,—CH,

| |
CH, COOH

Cl

© CH3—CH2—|C: CH-CH,

Frafafeq 9fiedal @1 s fae :

Write the equations of the following conversion.

(A) Aid ¥ e (Phenol to Toluene) (B) =i § THie (Benzene to Aniline)
(C) it ¥ |ferEredEess (Phenol to salicy ladehyde)

Hicerew fom fae qen fafere arererar 1 wftamm <)

Write Kohlrausch's law and define specific conductivity.

frafafea & sR o sad-

Account for the following —

(A) PH, NH, ¥ %usiR 98 €1 (PH, is a weaker base than NH,.)

(B) TRINH & TeleiHifa (Ea) &1 WM ol @ & @1 (The electron affinity of Fluorine is less than that

of chlorine.)
(C) HI, HF @ @t 3/ 21 (HI is strong than HF acid)
Jo8 Tt fo@ qen f=fafea 9 & faw em.f. &1 ToHn -
Mg/Mg*2 (0.001M) // Cu*? (0.0001M)/Cu. &= T2 28— ECcu*?/cu = 0.337 V E° Mg?/Mg=-2.37V
Write Nernst equation and calculate e.m.f. of the following cell.
Mg/Mg*2 (0.001M) // Cu*2 (0.0001M)/Cu. T = #— E°Cu*?/Cu = 0.337 V E° Mg?/Mg=-2.37V
Cu?* & 3T |l § H,S 79 afeq sid W 98T a1 8 wafh Zn2 7, 2
Why does only Cu?* form precipitate by passing H,S gas through an acidified solution but not Zn**?
e w¢ [Fe(CN) ] fda wirmfes & Safs [Fe(CN) ] smmfes 2|
Explain [Fe (CN),]* is a weakly paramagnetic while (Fe (CN),]* is diamagnetic.
TSt &y fagid @t weg 9 [(Cr (NH,) P+ ® <iom &1 =3 &
Discuss the bonding in [Cr (NH,) J** complex with the help of valence bond theory.
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el 3T 9T (LONG ANSWER TYPE QUESTIONS)
FEEEN 12 8 15 I ST YT € | TS U¥T 5 b B B 4x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

12, STggaa T=re g Gl A e €1 Afeheel faeere sifafmn @ g 21 PCIL S TE ford
Why are paramagnetic substances usually coloured ? What is nucleophilic substitution reaction ? Draw the
structure of PCL..

Or,

‘Orerat et (fedie-fusia) feeris’ o 1 aRamn <ifsw) fodt u=el & 4.0 gm. &1 80.0 gm W=t § Sfie
W U & feie 1.5k BT ST ga W 1 S0 Feme ufteferd it [fear mn R wre @ few k
=1.85 [kg mol™]
Define the term ‘molal depression constant’. 4.0g of a substance dissolved in 80.g of water produced a depres-
sion of 1.5 k in the freezing point of water. Calculate the molecular mass of the substance. (Given : k. H,0
= 1.85 [kg for mol]

13. frAfafed =& &t = w1

Explain each of the following terms :—

(A) it (Adsorption) (B) W€RWIH (Sorption)

(C) fediae™ (desorption and) (D)eTrRfa =@afia 3RS (Shape-Selective catalyst.)
Or,

frafafea =t TaaEts g o o]

Write giving chemical equations.

(A) 3IcSial =43 (Aldol condensation)

(B) e wfafswan (Cannizzaro's reaction)

(C) wrarsa 1 gfafsean (Carbyl amine reaction)
(D) =i =1 e (Nitration of benzene)

14. (A) frAfafed Tl w90 H

(Complete the following reaction)

>[B]
(ii) (CH,C00), Ca __heat , [A] _ Zn/HCl(heat)  rp

(B) 102037 30 3HfiA H SR T i
(Explain the difference of 1°, 2° and 3° Amines.

(C) 15% (5=9M) H,SO, Hiet i Hieterdl 1 i
(Find out the molality of 15% solution of H,SO, by mass.

15. STEM 370] YR ¥ 319 o1 GHe €2 STEMHIdl oM oTel ShIehl i STl SSE0T & 91 i

What do you mean by abnormal molecular mass? Explain the factors with suitable examples which bring about
the abnormality?

aaa
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MODEL SET (dm==a ax)—V

SECTION Gav=)—I

OBJECTIVE QUESTIONS (aS=afrss us)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 He +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 o B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

et g Tt afEmoT a = 0.352 nm, b = 0.352 nm. ¢ = 6.498 nm, o. = p = 90° TH y = 120° &

The crystal System of a compound with unit cell dimension a = 0.352 nm, b = 0.352 nm, ¢ = 0.498 nm
o= B=90°Td y=120°%

(A) Hgfss (Cubic) (B) eFTTA (Hexagonal)

(C) smuRiafas (orthorhombic) (D) ¥=iega (rhombohedral)

TS 37T ol o faer@ | o=l S Hehdl &l

The fresh precipitate can be transformed in colloidal solution by

(A) HIEH (Coagulation) (B) U=rESIeH (Peptization)

(C) fewgsH (Diffusion) (D) T8 ¥ &g &l (None of these)
el Uo7 & fau yge <o 2

The drug used against AIDS is

(A) T T € (L.S.D) (B)st. Ta. W (B.H.A)

(C) T s= 3. (A Z.T) (D) srEufa (Bithional)

T HSTHICRTNR oA § P-O-P 94 &1 W& €

The number of P-O-P bonds in cyclic metaphosphonic acid is

(A) I (Zero) (B) & (Two)

(C) M (Three) (D) =R (Four)

WAt o urg & ATHEES B STl § GIH 2

Smelting involves reduction of metal oxide with.

(A) C (B) CO (C) Mg (D) Al
fopelt Hiiet o1 e S el fmen s @ 2

Osmotic pressure of a solution is given by the relation.

A = B) n=-
) g ® ==
© === ©) ¢=5T
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10.

11.

12.

13.

frefafed § 9 ®9 999 %9 9109 © |

Which of the following is least alkline.

(A) NO,< O >—NH, (B) CH,0< O >—NH,
(€) CH,—< O >—NH, (D) E10,c< O > NH,

Fiftfh st H S H,S0, % Wil T R S § 09 T8 2@ 2
Formic acid when heated with H,SO, gives—

(A) (COOH), (B) CH,COOH
(C) C,H,OH (D) CO

FIEA & T H YA B

The density of a crystal is given by Thue formula.

a*M NoM
A B) ———
(A) ZNo (B) 2%
ZM a®*No

D
©) a®*No ©) ZXM

yfafsar H* + OH- — H,0 3

Reaction H* + OH™ — H,0O is—

(A) wga € (Very slow) (B) =t (Slow)

(C) = (Fast) (D) Hiee (Mode rate in speed.)

YT A 11 § 15 9 B T&® U9 W QA YA (FUF | W@ wed 1) Ky T R T e @ SR
R fKg T faweat (a), (b), () T (d) W @ w&Y fawew w1 g W
In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) TR H %o TE T 3R FHeH Il FoF | 1 & e 2l
If both the statements are true and statement li is the correct explanation of statement I.
(b) o R T e TR ? AR HeH |1 HUA | H FE AR T 2
If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R ®eM | W&l 3 e || e 21 (If statement | is true and statemejnt li is talse.)
(d) @FR %A | el SR &eF 11 @&t 21 (If statement | is false and statement 11 is true.)
HeA-| ; Aiigh TR Witk 3Tl 9 SRl et ot R
FeA-11 : FefT 9 ¥ v e 9 Je1 Tl § 99 Selagq Sl F1 0E AR Hdl 2l
Statement-I : Benzoic acid is a weaker acid than formic acid
Statement-11 : Phenyl group when attached to carbonyl group becomes electron donating.
HUA-1 : Pb* &l Pb> ® @M W raed feman <1 Wkl €|
HeA-11 : Ph?* TRIEHieS 21
Statement-I : Pb** can be reduced rasily to Pb2*
Statement-I1 : Pb?" is paramagnetic.
F2A-1 : HNO,, HNO, ®T qe1 # Faa 37 2|
FeA-11 : HNO,® & N-O 551 & wafsh HNO, ¥ ®act Th & N-O ¥ ¢
Statement-I : HNO, is stronger acid than HNO,,.
Statement-11 : In HNO, there are two N — O bonds whereas in HNO,, there is only one N — O bond.
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14.

15.

17.

18.

19.
20.
21.
22.

23.

HA-| 1 Zn?* SEmEE B

FHeFE-11 ; Zn?* S9H W 4s — orbital ¥ Seiee Feher 2l

Statement-I : Zn?* is diamagnetic.

Statement-I1 : The electrons are lost from 4s — orbital to form Zn?*.

FUF-| : TFerEee 5 — NH, %1 Jfad Wed g uffam &1 Teeem fowan s T 2
FHeA-11 ; uffer w1 CRemsayH | i o geleeia o sear @

Statement-1 : Nitration of anilline can be done by protecting — NH, group through acetylation.

Statement-11 : Acetylation of aniline results in the increase of electron density in the benzene ring.
Y GE&A1 16 @ 18 T & Il % =R famey Ky w R? e w @ ofye sw wE ® | wEl fawew

&1 A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
questions. 3x1=3
S T % e HROT B 22

The main factor which affect corrosion are

(A) faga Wt ot § &g o1 ferfa (Position of metal in electrochemical series.)

(B) S H CO,# =M (Presence of CO, in water.)

(C) wng ® ewfgal &1 @ (Presence of impurities in metal)

(D) wEERR Yad 1 &M (Presence of protective coating.)

& LIAIH, § S0 & a1% 3915 Teshied M2

Which of the following on reduction with LiAIH, will give ethyl alcohol.

(A) (CH,C0),0 (B) CH,COCI (C) CH,CONH, (D) CH,COOC,H,
o duq 1 2% 7

Species having bond order 2% is/are

(A) N, (B) 0,* (C) 0,2 (D) N,

T & 19 ¥ 22 T P I W-1 B G fawen gAe WE-1 % WY Uk &1 "t faeam w]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
i (Column)-I i (Column)-11

g Ts faferst (Glass and fused silica) (A) TS G¥ATU (Photosynthesis)

FeH &A1 k1 AR (Basis of quantum Number) (B) 3= + g9 37T (Ether + Lewis acid)

St @aur (Oxonium salt) (C) TrEi=iT (Schrodinger)

W (Starch) (D) sRaRR 3| Tt (Amorphous solid)

YT & 23 | 25 T & TOU Tk IS0 K1 741 @ S0 H o @ @ UH SHS W% Ky MY gl
1 ¥ S R T fahew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given

four questions. 3x2=6
Nucleic acid is the prosthetic groups of nucleo proteins. These are natural bio-polymers made of nucle-

otide units i.e. polynucleotides. They are present in all living cells and direct protein synthesis. They are respon-

sible for transfer of genetic information. Nucleic acid are of two types DNA and RNA. Nucleic acids are made

up of three units namely nitrogeneons bases sugar and phosphates.

DNA® orgdie 31 grEgie s o fhg-we 9 g1 gen 872

In DNA thyamine is held by two hydrogen bonds with the base.

(A) TSH (Adenine) (B) Mg (Cytosine) (C) @msHA (Thyamine) (D) T (Guanine)
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24, ‘TSR’ frefated § frgen ST €
Adenosin is an example of

(A) —gfarerse (Nucleotide) (B) =aiaEEe  (Nucleoside)

(C) oM e (Purimenbase) (D) IEdHE w1 (Pyrimidine base)
25. T W S UESHEE wo T }2

Which is not a pyrimidine base ?

(A) «=HA (Thyamine) (B) IuHt (Uracil) (C) 13T (Guanine) (D) S (Cytosine)

SECTION (=mo=)-—I1
NON-OBJECTIVE (FR-agir=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ¢ 2 "er +5 e (sfafem) HA HAE @ 42
oy IANT qTA (SHORT ANSWER TYPE QUESTIONYS)

YT S 1 § 11 9 @ SO0 YT ® | Tk I 2 R B R
Q. No. 1 to 11 are short answer typs questions. Each questioni carries 2 marks. 11 x2=22
1. e ¥ 3l samwEia faea & fod Tsee & fam &1 9o &1
State and derive Roault's Law for a solution containing non-volatile solutes.
2. SEUM & AEE 9 dHl TR TR & o9 ot ol feend?
Explain with the help of diagram, the difference between three types of cubic crystals.
3. frfafen Sfaa 9a &1 o178 ifufewan w8 9a sifuafwan fae ?
Zn ()| Zn* (aq) (IM) || Cu* (aq) (IM) | Cu(S)
Write down the half reactions and cell reaction for the Daniel cell.
Zn (S)| Zn* (aq) (IM) || Cu*2 (aq) (IM) | Cu(S)
4. AMfHAT T HIA TS AR & TR I FIqC?
What is the difference in between molecularity and order of reaction.
5. fr=fafed w1 wRor sand?
Account for the followiong?
(A) CO, 7w ? @fehe Si0, 3 & (CO, is gas, but SiO, is a solid.)
(B) CCl, o1 Sicfita 3T99ed 7 eia & S@fe SiCl, &1 @1 €1 (CCl, is resistant to hydrolysis, but SiCl, is

hydrolysed)
6. il &1 dart Frefafea @ %@ g 82 (How is phenol prepared from ?)
(A) S=1 (Benzene) (B) FRrs=i (Chlorobenzene)
7. usred A faered wem i stfufewan & ST ER giar 81 9R9 | [A] = 2.00 M, 200 fHe & &g [A] = 0.250 M.

9 srfafeen = fag |+%||K7=!ﬁTI'U'I'FITEF\\fI

A substance A decomposes by first order reaction starting initially with [A} = 2.00 M, after 200mins [A]
1
=0.250 M. For this reactioin what is | + 2 1K1
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8.  ThIfieh 3, WHidI ol W Yol Il ©| A Hi|
Formic acid is stronger than CH,COOH explain.
9. [Co (en),CL]* Sifeet &= = wereet =i fere|
Draw isomers of the complex ion [Co (en),CL]*
10. 5o orgum @ €2 sueh! ygware &l fad|
What is radius ratio ? What is its significance.
1. Tt qamafes afafwan & AH qe AS oA 21 ot afifeafa o o7 sifufen wa@: emft, srem 12

AH and AS are positive for a chemical reaction. Under what condition is the reaction expected to occur
spon taneonsly ? Explain.

ef IWUF 99T (LONG ANSWER TYPE QUESTIONS)
TA TS 128 15 O ST We & | 9&® U 5 3F B ol 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

12. gl 1 B2 ANTEiel SEeliehil U HerH Sgelieheol ol A il Yoish 1 S0 <

What is polymerisation ? Define and explain the term addition polymensation and condensation polymersiaton.
Give one example of each.
13. frfafed i A w1 IJUPAC Tgdl § et i

Write IUPAC names of.

CH,

|
. CH,—CO—CH-CH, Il. CH,—CH—CH,-CHO  111.

|
CH,
IV. CH,CH,CHOH CH,CH,COOH

14. fr=fafea sifafea & foa = feeris &1 oM #1)
Fe2 + Cu* —— Fe® + Ce®
fa gam @ E° Co*|Ce* = 1.44V, E° Fe* | Fe2 = 0.68 V
Calculate the equilibrium const. for the reaction Fe*? + Ce** # Fe™® + Ce*®
Given E° Co*|Ce™ = 1.44V, E° Fe*® | Fe2=0.68 V
15. Hhu q@ w1 T wWed ® 9 i 6t foeem w2
Describe the general characteristics of transition elements with special reference to the following.
(A) T eaur &1 fmfor o
formation of coloured salt.
(B) faf=r efferdfertor sreren

Variable oxidation state.
aaa
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MODEL PAPER

B &TT—XI1 1

vTa (MATHEMATICS)

qa ;3w + 15 fue (sfafEm) | [ quif® : 100
Time : 3 Hrs. + 15 Minute (Extra)] [Total Marks : 100

g =% (General Instructions) :

® i wy arfrard € 1| (All Questions are compulsory)
® o S % fau ferdl @@ Wt e T @i (There is No negative marking for any wrong answer.)
® T-TF < @Wusl ¥ ® | (Questions are in two sections)

2=guos— | (SECTION-I)
a=af-s gz (Objective)

Kot 37k (Total Marks) — 40
FHoT I w1 T&AT (Total No. of Questions) — 30

=guos— || (SECTION-II)
Az—a=afrs gz (Non-Objective)

Kol 3k (Total Marks) — 60
<Y AT 93 (Short Answer type) — 08 (U™ 4 3Th)
et = 9= (Long Answer type) — 04 (TF®H 7 3Th)
4. oo < STF geE o aridier ooy oft fRw wu ¥ | 9 A9 Al # Suersy famedi # @ e wh wed
FIWT |

(There are internal options is some of the long answer type questions. In such questions you have to answer
any one of the alternative.)

5. FqTEd Fft YA 1 ST AT & 9w H T
(Answer should be in your own language.)

6. e & SN ool Gied R ot TE 1 g WE (Fe Hierse, US SefE) o W wee afid ¢ |
(No electronic gadgets like calculator, call phone, pager are allowed during exam.)

7. TGS Tl 1 IW T T 3T T AR T § 3T fohed A A W H U ¥ W W WA T |
(S & o AR S¥R (¢) © @ Al = e U G U fafew W
(The answer of objective type question is to be given on supplied OMR sheet by completely darking the
appropriate answer option. For exmple if answer is (c) the you should fill it as shown by blue/black pen.

(@) (b) (@) (d)

ada
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OMR ANSWER SHEET OMR S<I YA OMR NO.
qi&T 2010
Instructions : TR ¢
All entries should be confined to the area provided. [eft wfeftear f&a 7 o as € Hifia @ |

In the OMR Answer Sheet the Question Nos. progress
from top to bottom.

For marking answers, use BLACK/BLUE BALL POINT
PEN ONLY.

Mark your Roll No. Roll Code No. Name of Exam. Centre
in the boxes/space provided in the OMR Answer Sheet.
Fill in your Name, Signature, Subject, Date of Exam, in
the space provided in the OMR Answer Sheet.

Mark your Answer by darkening the CIRCLE completely,
like this.

Correct Method

®000

Wrong Methods

Do not fold or make any stray marks in the OMR Answer
Sheet.

If you do not follow the instructions given above, it may be
difficult to evaluate the Answer Sheet. Any resultant loss
on the above account i.e. not following the instructions
completely shall be of the candidates only.

P w DR

OMR ST W # ¥ W&l A% SR U F4 &1 3 E
IW Had HIl/Ae stet wrge 97 gr fafga & |

T A o T HIS o, T 5 F1 70 OMR IW 75 |
e et/ #m fag |

OMR 3| 73 ¥ fuifia Tom W o791 M, s&er, fawa wden

e g

3T ST & I H IO FY W YOG FW g Fafgd w1
et fafy

o] JCC

T faftat

OI~]CO)
@@ O
OLIC®)

OMR 3 T3 &l 7 HI 319dl 3 W WEI-8 198 T Ty |

8. T f&¥ T e = Ut 7 fopu wma =t fearfa # SR =

TR FE Hicd B | T8 H st &l gfie | forsht +ff TR
1 & 1 SRR Haa qhenef g |

BIHAR SCHOOL EXAMINATION BOARD

Name (in BLOCK letters) / 9 (B & 31&R H)

Date of Exam / 9den &t fafs

Subject / fas=

Name of the Exam Centre / & &= %1 9

Full Signature of Candidate / wdanefl &1 qof F&aar

Invigilator's Signature / fRi&s &1 g&mER

=

© 0o NG AN

Tl
N o

[EnY
w

For answering darken the circles given below / ST & foau == sifea =R = ¥

7. Roll Code/ I &ig

7. Roll Code/ i@ ig

® © O 14.| ®
® © O 15. | ®
® © © 16. | ®
® © © 17. | ®
® © © 18. | ®
® © © 19.| ®
® © © 20. | ®
® © © 21. | ®
® © © 2. | ®
® © © 23. | ®
® © © 24. | ®
® © © 5. | ®
® © © 2. | ®

Slofclololeleelelelolole)
00000000

I
© © © O © © © O
O O 0O O O O O O
@ @ @ @ @ @ @ ®
® ® ® 0 ® ® ® 0
@ ® @ ® @ ® @ ®
® ® 60 06 ® 0 60 06
® ® ® ® ® ® ® ®
@ @ @ ® @ @ @ ®
© ® ® © © ® ® O
= 7. |® ® © ©
® 8 [® ® © ©
© 2./ ® © ©
© ® ® © ©
© e ® © ©
© Vi@ ® © ©
© LB ® © O
© H® ® © ©
© e ® © ©
®
®
®
®
@
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MODEL SET (ut=a qa=1)-I

SECTION (m=u=s )|

OBJECTIVE QUESTIONS (agftss u3s)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 40
T ;1 " +10 fa. (erfafEm) ] [ quifs : 40

From Question No. 1 to 25 there is one correct answer. In each question you have to mark that
correct option from the given options.

I 1/ 25 a& Fr o R Tr 9r faeedt 9 @ U 8 S el 21 Y YT & Wel IO H1 SR qrferent

¥ fafsa & 28 x1=28
Derivative of x* with respect to x is (x & HT9& xX T dehelst BT
(@) x*(log x + 1) (b) x/x*1 (c) x. xX (d) (1 + log x)

The radius of a circle is increasing at the rate of 0.7 cm/s. What is the rate of increase of its circumference ?
(0.7 cm/s 1 T A I w1 B 95 w1 @1 g9 HI uftfy & gfg &1 K F0 TmM?)

(a) 2 cm/s (b) 0.7 & cm/s (c) 1.7mcm/s  (d) None of these (79 & wig -T&I)
. d
If (%) x=acos0,y=bsin0then (qr) find (FeTel) %z ............
-b b -b
—coto —tan® —tano
(a) a (b) O (c) a (d) a
1-sinx
I >— d X is equal to (SRTeR BT) —
COS“X
(a) tan X —sec x + ¢ (b) None of these (375 & &g &)
(c) tanx +secx + ¢ (d) secx—tanx + ¢
The value of nleo (m)dx is “szlog(w%x 1 HE B
) g 21 cosx 5 4 +3cosx
3 b) 2 0 Q) =
(a) 4 (b) (c) (d) 4

If E and F are events such that P (E/F) = P (F/E) then

(afg E IR F == 39 YR &1 f% P (E/F) =P (F/E) @)

@ P(E)=P(F) (b) E=F (c) EcFbut E-F AENF=¢
If P and Q are symmetric matrices of same order then PQ — QP is a

(A€ P 3R Q WWM %" & WAMWA 3eqE & @ PQ — QP EI)

(a) Zero Matrix ([ 3ATE) (b) Identity Matrix (Tehiesh 3T1eg8)

(c) Skew-symmetric Matrix (faom @AfHd eAeg8) (d) Symmetric Matrix (FHfAd 3A58)

Let A be a square matrix of order 3 x 3 then |KA| is equal to

(A1 fF A T 3x 3 %1 %1 ol e § 99 |KA| TR &)

(a) 3KJA| (b) K3A| (c) KIA| (d) K2JA|

Math-[3]



10.

1.

12.

13.

14.

15.

16.

The Parameter on which the value of the following determinant is not dependent
(Frefafed arfores &1 99 e yrea @ feRk =& s 21)
1 m m?
cos(p—d)x cospx cox(p+d)x
sinfb—d)x sinpx sin(p=d)x
(a) d (b) x (c) m @dp

1 dp 3

If (AfR) A=|ay ay agg| and Ay is the Cofactor of g then D = ....(a; 1 W& TS Aij%i A=)

431 @32 33
(a) aj3 Agg — a8y Ay + 831 Agg (b) a31A1 + @31 A% + az1Asz)
(C) a31A1 * @Ay + az1Ag (d) Ay +App + Az
The area of the quadrilateral formed by the linesy =2x + 3,y =0,x=4,x=6Is
(@) y=2x+3,y=0,x=4,x=6 ¥ 594 Igqs &1 & TAM)
(a) 26 square unit (a7 THTE) (b) None of these (379 & &g &)
(c) 20 square unit (1 3TE) (d) 24 square unit (3 HEE)
The degree of the diff. equation (Taeerst Tl T =@ M)

2
3
%y +ﬂ+cos(d—y)+7 =0
dx3 dx dx

(@ 2 (b) 1 (c) 3 (d) Not defined (Taftwftd)
j o | to (SRI=R &M
(1+x)2 is equal to ( )
eX —eX X
+C X +C
(a) ' (b) 1+ %)2 (c) e(x+1)+c (d) 122
The direction ratio of a line are 2, 3, 7 then its direction cosines are
(Torelt wXet Yan & feoh, orqumd 2,3, 7 € df sqent f&e s )
117 . \E \E ﬁ 2 8 7 0237
@ 5412 ®) VezveVee  © ez Ve Va2 CETRTET)
an X _gan XY o
y X+y
L oy = L a ="
@ 3 (b), © 3 @ -,
Let A be a non-singular matrix of the order n x n the [adj A = ......coveeneee.
I A T Fhuvia orege @ foaht Fa nxn® @ [adj Al = v,
(a) n|Al (b) jAP~ 1 (c) |A] (d) |AP

Math-[4]



17.

18.

19.

20.

21.

22.

IfA={1, 2,3}, B={5, 6, 7} and f : A—B is a function such that f(x) = x + 4 then what type of a function is f?
aft A={1,2,3}, B={5,6, 7} f: A—> Tk o & dl &k f(x)=x+4 @ f F=fefad & 9 frg YR 1 6o €2

(a) many-one-onto (3THeheh 3T ) (b) constant function (3T %)
(C) One-one-onto (Teheh ST=BTEH ) (d) into (3fagrdt)
LetA={1,2 3,4, ... n}. How many bijective function f : A — A can be defined?

(ur T A={1, 2,3, 4.....n} d@ T bijective ®e f: A A TR g W 22)

1
(a) E(n!) (b) (n—1)! (c) n! (d)n

The point with position vectors (2, 6), (1, 2) and (p, 10) are Collinear if the value of p is
(Teera @few (2, 6), (1, 2) 3R (p, 10) =t g Wk ek &, 4f€ p 1 a1 €)—

(@) 3 (b) -3 (c) 12 (d)6

The differential equation coresponding to curve y= epcos_lx is (% y= epcos_lx?ﬂ 3TaheTS] THle BN
@ 1-x)y"-xy'-p?y=0 (b) (1-x3)y"—xy +p?y=0

() V1-x%y'=py d) 1-x2)y"+xy-p?y=0

In the following questions (21-25) there are two statements. Statements | follows Statement I1. You
have to go through these statement and mark you answer from the givn options.

(Frefefem (21-25) 9ot /' q e K3 U R, ®oH-1 & 9% HYE-11 ®t &1 @ 9@ qon &g T
foasredt # @ w8l famey 1 I aifae § fafga #11)
() 9% <l oM WE ® qen weF-1l, HEE-1 w1 e = B
If both the statements are correct ant statement Il is the correct explanation of statement I.
(b) =% SH oM TEl & T HUA-11, HEA-1 i FE A T R
If both the statements are correct but statement li is not the correct explanation of statement I.
(c) HeF-1 TEt B Teg weH-11 Terd 2l
Statement | is correct but statement li is wrong.
(d) -1l TE ® g HEE-1 T 2l
Statement is wrong but statement 1l is correct.
Statement (&) | : p, g, r are non-coplaner vectors and (Fehcit |iEer € ) a, b, ¢ are scalars such.that( 31f&st
TE YRR ® fH) pa+qgb+rc=0
Statement (<) Il:-=a=b=c=0

Statement I : f(x) = sin X is increasing function in Jo, %[
Statement I : f (x) = sin X is decreasing function in ]g, ]
Fe | ®er f(X) = sin, e ]og[ o agH Her 2

Fe 11 ®er f(X) = sinx, 3w ]g, nl o SEAE ®er @

Math-[5]



23.

24.

25.

26.

27.

28.

A line is drawn in the direction (i + j — 2k) and it passes through a point with position vectors ((2i + j - 4k)

(T W@ (f + j—2Kk) & o & e o1 @ 2 iR =7 feom wfewr (2 + j-4k) & fog @ Tordt 21
Statement | : Vector equation of line is ?(2?— T+4K)+ 00 + ] - 2K)

Xx-2 y+1 z-4
1 1 -2

Statement 1l : Certesian form of the line is

Fort ;AR we o) 5 ak)+ G+ - 2K)

Fo |1 ; @ H FEE T B 2 X12=y;1=z__24

If A= [aj]xm is @ square matrix

(A TF A= [l T ST )

Statement (&) | : A(adj A) = |Al 1,

Statement (R ) 11 : (adjA) A=Al |,

Statement (27) | : Binary operation * on N (family of natural numbers) defined as (fg=% &fsrar N (Urha
st 1 Tge W qRWIfid ], 39 YHR) a* b = a + b + 3 has no identify element. (F8 deah
e e 1)

Statement (&) Il : For x € N (& ferd) a*x=x*a=a VaeN

In the following questions (26 to 28) there may be more than one correct answers. You have to mark
all the correct answers.

frrenifera el (26 W 28) W TH @ 3ffere fashew WEt B Uhd 21 TR we ® welt wEt fawedl w SR
it ° stfea &

1 2 3
Let () fF) 2712 3 2| then (@)

03 4
(a) Ay =6 (b) Ags =6
(€) Ay = -3 (@) Ay =6

A function g(x) is said to bhe Continuous at a point x = a if
(e g(x) T6g x = a W Had w1 S ® AR)
(a) g(a) is defined (g(a) wRsfea 21)

(b) )!i_r)nag(x);t g(a) ) )!i_)mag(x)z g(a)
(d) None of these (379 ¥ wig &I

1 1
The value of I ——— X (Iﬁdx %1 A/ Tm)
Sin“ XCcos“ X sin“ xcos“ x
(@) tanx +cotx +c (b) =2 cot2x + ¢
(c) tanx—cotx + ¢ (d) 2cot2x +¢

Math-[6]



V.

29.

30.

In the following question 29 there are two column. You have to match Column I to Column 11
correctily. 4x1Y% = 6
YT W& 29 | T whiem Y MY ® wiew | st wiafeal i wiew 1§ KT 7 famedl @ w@-ue gima w1

Column (=+7)—1 Column (=+)—11
I If (3R) sinl (1 x)-2sinlx= g Then (d1) xis (2) (a)%
3 -2 10
1. If (3f) A=L _2} and (3R) |={0 J Such that (38 W&R) (b)-1

A2 =) A- 2l then () the value of lis (I =1 & ©)

2 5 x X
1. (IO (smzi—coszzjdx (c)1

IV. ACoin is tosses 5 times independently. The probability of getting head most of (@o
the times.(Teh faeRT 5 o T &9 ¥ ISTell Sl 2|
IfgrRm IR ¥ 9= & wfaeRan)

There is a paragraph for question 30. You have to understand the paragraph and then mark your
answer from given options. 3x2 =6

9 G& 30 B foe ww Sgaor o € wasr @ 39 S5l & g Y HY e I9e «1g A9 fKu
T TR % WEt sw K3 e fawent ¥/ fafwa X

The integral [e®™ cos bx dx and [e®sin px dx can be solved by using integration by parts. We get.

TFAT [e2 cosbx dx 3R [eXsin px dx TS WAKEA & FART G TG AT S Tk B T U 2

e® (acoshx —bsinbx) e (asinpx — Bcospx) iC

[e*cos bx dx= +C and (gem) [e™sinpx dx=

a® +b? o + [32
l. Ie5x cos(12x)dx is equal to (ST ?)
eSx e5x
(@) —(12cos12x+5sin12x)+C (b) —(5cos12x+12sin12x)+C
169 34
e . . .
(c) ﬁ(Scoslzx +12sin12x) +C (d) None of these (379 & =g &)
Il [e™sin3xdx is equal to (SRR ?)
e4x e4x
@ H(4sin3x—3cos3x)+c (b) E(4sin3x—3cos3x)+c
et . .
(©) E(4sm3x+3cos3x)+c (d) None of these (378 & =g 7&l)
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II. fezxsinx dx is equal to (SRTeR ®)

er eZX
(@) ?(sinx—cosx) (b) ?(cosx—Zsin X)+C
er
(c) ?(—cosx+23in X) (d) None of these (T8 ¥ 1§ 7&l)

SECTION (=u=s)-—I11

NON-OBJECTIVE (FR-agir=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 60

g : 2 " +5 e (sAfafiem) HA HAF : 60

Question No. 1 to 8 carry 4 marks each. These questions are of short answer type.

YT @ 1§ 8 T ESTRIg Hife ® B T&% T B o 4 o+ Fruifa R 8x4=32
Show that the relation R defined in the set A of all triangles as R = {(T,, T,) : T4 is similar to T,} is an
equivalence relation.

fag #ifS f waw s & 9qe=a A ¥ R={(T, T,): T,, T, & 99&9 8} % 5N IR a1 R T
oIl Hae 2
Show that (f&@md ) Sin_lg—sin‘1% = cos‘lﬁ

1
, 4[5
Solve (§a &) : J.5X X" +1dx
x|

Or, (3¥an)
1

. de

Evaluate (W fshred) : Ixe X
0

Find the absolute maximum and minimum values of a function f given by f(x) = 2x3 — 15x2 + 36x + 1 on the
interval [1, 5]
ST T we f, f(x) = 2x3 - 15x2 + 36x + 1 1 T [1, 5] R FRUe #Aeaq qon Foe Aan 7+ e

Or, (3¥an)
1

J.xex2 dx

0
Integrate (WHERTETd L) [ xsin~t xdx
Find the general solution of the differential equation y dx — (x + 2y2) dy = 0
3R FHle y dx — (X + 2y2) dy = 0 &1 SAMTH T FahTai|

Fine the angle between the planes _r) (2f - j+k)=6 and _r) (+]+2K)=5

A [ (27~ ] +K)=6 T r.(4j+2K)=5 F T T FT W R
Math-[]



10.

11.

Or, (31¥dn)

1 X vyz
A=1 y zx
1 z xy

Evaluate (91 fAerTed)

Find the mean and variance for the following probability distribution.
Tr=fferea wifgear se7 & fau area qen woror e |

Xilol1]2]3
NBHEE
'|8|8|8|8
Or, (3dn)

. 7 0 30
Find X and Y if x 3R y =1 7 feped| (AfR) x +y = , glandx-y=|, 5

From question no 9 to 12 carry 7 marks each. These questions are of long answer type.

I & 9 ¥ 12 < ST @ife # R uw WA & few 7 ofw frwifa 2 4x7=28
The cost of 4 kgs; Onion, 3 kgs; Whaeat and 2 kgs; Rice is Rs. 60. The Cost of 2 kgs. Onion, 4 kgs. Wheat and
6 kgs. Rice is Rs. 90. The cost of 6 kgs. Onion, 2 kgs. Wheat and 3 kgs rice is Rs. 70. Find the xost of each item
per kg. by matrix method.

(4 R o, 3 TR, 1 oIk 2 fon.on. <mae it #1960 ® 71 2 BRI @, 4 R T sk 6 R, =
HT FIHd 90 T 71 6 fH.an. =, 2 fomam. 1€ 3R 3 fR.an. =19 *1 FiHa 70 € 21 e fafy o g *
gfa .. Iea T H)

Prove that the functions (Tfed % fo wem)

- 1 - - - - . o [a
f(x) = xsin ” when x =0 when x =0, is continuous but not differentiable at x =0 (W 9dq 2 feh Sferher

& 21)
Or, ()

COS X

dy d .
Find d—i (d—i Frmreh) (i) sin? x +costy = 1 (i) ¥ =107 %> 0 (i) % =y

The two adjacent sides of a parallelogram are 2§ —4j+5k and § — 2] -3k, find the unit vector parallel to its
diagonal. Also find its area.
T TR TGS 1 Ha™ e 2f — 4]+ 5k SR §-2] -3k, B 58S foshol & gurR ©w e Gk @
FHifST| 3T e ot [ wifsw)

Or ' 3erar’
The surface area of a balloon being inflated changes at a constant rate. If initially its radius is 3 units and after
2 second, it is 5 units find the radius after 1 second.
Teh TeaIR 1 8% 3R ¥ qiEfdd e 21 afg g o gaes! 50 3 3o 8N oI5 # 2 9ahve ST 98
5 THE B Sl 2, 1 WhUe B IUU A 9w
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12.  One kind of cake requires 200 g. of flour and 25 g. of fat, and another kind of cake requires 100 g. of flour and
50 g. of fat. Find the maximum number of cakes which can be made from 5 kg. of flour and 1 kg. of fat. It has
been assumed that there is no shortage of other ingradients used in making cakes.

T YR % sheh hi 200 UL ST AR 25 U FH K1 AEYFhdl Al § A1 S YHER & e & oIy
100 1. 37T 3R 50 T 1 1 AT Bl &1 hehl 1 ATehad G adrd s 5 for.am. em qen 1 fwam
T 9 9 GRd 2l g8 A9 o wE R e w9 H @ fod o= ueief & e 9w

Or ‘e’
Using integration find the area of the region enclosed between the circles x2 + y2 = 4 and (x — 2)2 + y2 = 4.
TR i Tl W gal X2 +y2 =4 Td (x—2)2+y2 =4 ¥ 9g &A% 1 AF A0 HIST

ANSWERS (3<7)
——CSECTION (wrus)—| :OBJECTIVE (s=afits weT) >

1.(a) 2.(a) 3.(a) 4. (a) 5.(c)
6. (a) 7.(c) 8.(c) 9. (d) 10. (c)
11. (c) 12.(d) 13.(a) 14. (c) 15. (b)
16. (b) 17.(c) 18. (c) 19. (a) 20. (d)
21. (b) 22. (b) 23. (b) 24. (b) 25. (a)
26. (c, d) 27.(d) 28. (a, b)

29. 1-(d) 11-(c) 111—(b)

30. 1-(c) l-(b) 1I-(c)
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SECTION (=o=s)-I1
NON-OBJECTIVE (A-agioss)

The given relation R = {(T,, T,) : T, is similar to T,}

fe@n T wee R= {(T,, T,): T, 99&9 & T, &}

Since every triangle is similar to itself, therefore

I g% s @F H1 9uEy g1 € e (T, T) e R=T e A= R is reflexive 1
Again, If T, is similar to T, then T, is also similar to T,

R ak T, Teu e T, ® @ T, ft 9987 2 T,

So, (z&fe@) (T,, T,) € R= (T, T,) € RisR is symmetric (R TH{Hd &) 1
Simally (&7=fd:) It T, is similar to T, and T, is similar to T, then T, is also similar to T.

(afk T, T9€T & T, 1 a2 T, THET € T, ®1 @ T, o 9067 20 T, 1)

So (z®fem) (T4, T,) € Rand (3IR) (T,, Ty) € R = (Ty, T3) € R is Ry is transitive

Hence (39 9%R) R is an equivalence relation. Hsie R T qoadl Hsd 2|

43 .8
Let (FMT ) sin 1g=oc and (3iR) sin 1EZB Y

. 3 . 8
Therefore (g8faR) smoczg and (31R) sm[s:E 1,

Now (319) cosoy/1-sina = /1-%: /;_g:g 1

64 225
COSP4/1— sm = [1-—>=
and (sfr0) cosp P=\1"289 \/289 17 1

‘ _ 4 53,8 12, 24 84 60+24 84
Cos (oo — )= cosa . COsP + sinat. SinP = R TAS TR A o
= cos_l% 1
=P =0 g
.13 . 18 184
sin~"——-sin""—=co0s " —
Hence (39 9&RR) c 7 o
Puts (&M ) x°+ 1=t then (A1) 5x*dx = dt 1
2 2
j5x4 x° +1dx = Iﬁdt =jt1/2dt=§t3/2 = §(x5+1)3/2 2

Hence (39 9&R)

1..4/[5 _2[5 3/2}1_
j_15x x°+1dx = 3 (x°+1) Lz

%{(15 +1)3/2 ((_1)5 +1)3/2}

_ %[23/2 _03/2} zg

Math-[11]



Or ‘JAyar’

2
Let (s fi) |=[xe* dx
0

dt
Let (T &) x2 =tthen (A1) 2xdx=dt .. xdx = - 1
When (S@) x =0 then () t=0; When (&) x =1then (d) t=1 1
Tedt 1T IrgR 105 o 1

—|lee— - =|edt==|e" | ==|e"—-e" )= Z(a_

-g 2 -2£ 2[ }o 2( )- 5 (€1 1
Given function (f&am T ®e) f(x) = 2x3 — 15x2 + 36x + 1
then () f'(x) = 6x2 — 30x + 36 = 6(x2 — 5X + 6) = 6(x — 3) (X — 2) 1
Now (319) f'x)=0

x=2and (3R) x=3 1

Now we evaluate the value of f at these points and at the end points of the interval [1, 5] i.e., at x =1, x = 2, X
=3andatx=>5 (36 &H 3@a [1, 5] % ifqy fag qen 57 qa fagen W we f &1 9+ frebrea 21 ereiq x
=1, x=2,Xx=3TqqM x=5 W

f(1) =2.(1)3-15.(1)2+36x1+1=2-15+38=24

f(2) =2.(2)8-15.(2)2+36x2+1=16-60+ 73 =27

f(3) = 2.(3)3-15.(3)2+ 36 x 3+ 1 =54 —1356 + 109 = 28

f(5) = 2.(5)3 - 15.(5)2 + 36 x 5+ 1 = 250 — 375 + 181 = 56 2
Thus (39 9sR) The absolute max. value of f on [1, 5] is 56 at x = 5.
FaUet [1, 5] W we f o1 FRUS wewd W 56, x = 5 W &l
And absolute min. value of f on [1, 5] is 24 at x = 1 (et [1, 5] T HeH f 1 FRUS =Fm O 24, x= 1 R 2

Let (®rm f®) | = jxsin‘1 x dx Integrating by parts method, taking sin~x as first function and x as second

d, . _
function we have I=sin~1x IXdX —I{&(S'n 1X)IXdX}dX 1
w:ﬁq@m@wﬁﬁwﬁmsin—lxaﬁumwamxaﬁfgahwﬁﬁgqmm%
2 2
i : 4 1.0-x2-1)
| =Sin b 2 I\/— 5 =— Tx+2 I ,_ —sm X+EJ—1_x2 dx 1
2

SRR F}’X‘_ 1*%{fﬂdx‘fﬁdx} 1

2 2
_ X sintxas 202+ Lsintx—sin x| - E(ZXZ —1)sin‘1x+X1—_X+C 1
2 212 2 4 4

Where C is any constant (S&f C T 3T=R ?)

The given differential equation can be written as (€T T sfeher &Hle 7= bR § for@n =1 @bl ©)

dx x

ay Ty =Y N0,
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dx dx
This is a linear diff. equation of the form dy +RX=Q. (w& ay +RAX=Q, % yreq ¥ ww Faw 3@ g ©)

. 1
Where (ST R =7y and (W) Q) =2y 1
I—ldy =
Therefore (37d:) LF.= GIRdy _ oy _ g-logy :e'og(y)_l =Y 1
Equation (i) is multiply by I.F. both sides and integrating.
.. dy x|1 2y
gile (i) & I 9eil I LF. W N FR FEERIAd HE W I{d_i_y}ydy = Ide 1
x T x 2
-y:J.ZderC or, y=2y+C SOX=2yc + ey 1
This is a general solution of the given diff. equation. (g 5T Tq srEehel THfte T =19 & B1)
- -
M- N2
Let the angle between planes be 6. (W1 T9aal & HEX T 0T O B cos0= 5 1
Iy [z |
N > ~ - . 4 A > P S N ~
Where (a%:[) n1=2f— ]+k and (3:ﬁ—{) Ny =i +j+2k » M-y = (2| - J+k)(| +J+2k)
=(2-1+2)=4-1=3 1

~

=] j=k-k=1,i-j=]-k=k-i=0

7 120 = J+RIE@2 + ()2 + % =Va+1+1=v6. [ny (= 1(+7+20 V@2 + @)% + (22 =6 1

1 _
> =0=

3 T
6 3

3
cose=\/€X\/g
Or, ‘3reran’
1 X yz
Given (feam T € fF) A=fL y 2x
1 z xy
Applying R, — R, — R, and Ry — Ry — R, we get (R, = R, —R; T Ry — Ry~ R, % TR ¥ W W 21 2
1 X yz

A=0 Y=x z(x-V)
0 z-x y(x-2)

1 x vyz
01 -
=(-2(@-x 0 1 J=-x@-0x[1(y+2+0+0)=(x-y) (y-2) @-) 2
1 3 3 1 3 3 3 3
Mean (H1%9) H=EXX) = Txpj = OX§+1X§+2X§+3X§ = 0+§+Z+§:E=1.5 1
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10.

: N w2 —(02x1t 2,3 2,3 2.1 _ 3 3,9_24_
Again (fErT{)E(X)_ZXi o =(0) ><8+(1) ><8+(2) ><8+(3) ><8 _0+1><8+4><8+8 8 3 1
Variance (W&RUT) s2 = E(X?) - {E(X)}*=3-(1.5)2=3-2.25=0.75

Or, ‘sreEr’
70 _ 30 )

X+Y = 2 5 (i) X-Y = 0 3 ..(ii)

7 0] [30 10 0 5 0
Solving (i) & (ii) we get ((i) T (ii) = T HH W BH) 2X= {2 5}[0 3}: L 8}:X=L 4} 2

7 0 3 0 B 4 0 2 0
2Y=12 5170 3|7 |2 2] Y7 |1 1 2
Let the cost of 1 kg. of onion (AT T 1 fohw. =S &t &IHd) = Rs. x
The cost of 1 kg of wheat (1 f&. 71§ &t %9d) = Rs. y andthe cost of 1 kg of Rice (de 1 fm. =maa =t

#I9d) = Rs. z then in equation form we have (7 &> & &9 ¥ g9 UM 2 1
4x + 3y + 2z =60 2X+4y+62=90 6x+2y+3z=70 1
4 3 2] x 60 |
In matrix form we have (3TeJg & &9 ¥ &9 U ¥) 2 4 6)y|=|90 1
6 2 3||z] [70)
4 3 2 X (60 (4 3 2
Let () Ax=B A7|2 4 6 X=[V| gng sy B= | 0| =2 4 6 2
6 2 3 z 70 6 2 3
4 632 62
=4 o |6 4 |5 o =4(12-12)-3(6-36) + 2(4-24)= 0+ 90 - 40 = 50
The co-factors of the elements of |A| are
. 0 -5 10 |60 X L 250
Wehave (28 o &) X =AlB =gg| 0 O 201901 |y £514001=8 2
-20 10 10 || 70 z 400 8

x=5y=8,z=8

For Continuity (Edd & fel@) We have (89 9 ®) f(x)= x sin % Xx10 =0 x=0 Here (Z=l) f(0)=0

_ lim f(x)=lim f(0+h) _ [ O ST 1 o1 lim(h) =0 _
R.H.L.= hes 0 = Ilm(0+h)sm0+h = Aino(hsmh -13 smhsl and rHO( )=0_9

x—0* h—0

: : . . 1 . .1
— lim f(x)=lim f(0-h) _ - —— |- — Z =
RHL = Jim (X) lim (0-h) - r!ino(o h)sm(o_hj - r!E)no( h)x(smh)_o
L.H.L. = R.H.L. = f(0)
Hence f(x) is continuous at X = 0 (39 ¥R %o fx =0 W Had 21 Proved (wfed) 4
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11.

For Diff. (3t@@es & fam)

_f(0+h)-1(0) hsin -0 hsint 1
Now (3W@) Rf(0)= M ————== |i;y —_h__ =i;y —_h = lim sin— which does not exist 2
lim lim
h—0 h h>0 h h>0 h h-0 h

(3T @AfEae 7T ®) Similary (35t wehR) Lf(0) does not exist (3t &l @)
Hence f(x) is not differentiable at x = 0 (38 WK f(x), X = 0 W Fasherra &l 21)
Finally (@=a:) given function is continuous but not diff. at x = 0 f&&n =1 ®er f, x = 0 W Fad & ifer

TR e 2l 1
Or ‘3rerar
(i) sin?x + cos?y = 1 Differentiating both sides W.r.to 'x' we get SFi T X & HIU&l STahicld H T g4 Herdl &
2 2, dy d d d
&(Sln X)+d—yC05 YX&=&(1) or, 2sinx.cosx + (-2 cosy.siny) d—§=0 or, sin2x —sin 2y.d—i=0
dy  sin2x
T gx sin2y 2
COS X ] )
(i) Y “logx Differentiating both sides w.r. to ‘X' we get (SFi T X & ®U& aehierd i W &4 fHerd ©)
(log x)i(cos X) — C0S xi(log X) inx.l
dy _ i(cosxj _ ™ ™ _ _ (xsinx. ogx+zcosx)’ >0 ,
dx dx\ log x (log x)2 x(log x)
(i) Y — y*taking legarithm both sides, we get (Ji T® T o+ W & U1 ?)
y logx = x logy
Differentiating both sides w.r. to 'x' we get (SHi ™% X & HU& 3fehfeld HE W &H UM €)
dy 1 1 dy
logx.—=+y.=— =1llogy+x—.—=
X y dx
X, dy xlogy -y dy Y (xlogy-y)
(logx—=)=% _ ogy-YL=X09¥Y=Y a _ 7
o yax =TT O g T X (ylogx - x) 3
Let ABCD is a parallelagram (AT ABCD T&h ¥HRR aqHsS ?)
and (370) 1= 27-4j+5k, g =1-2]-3K, ac = AB+BC = 3 —6j+2K 1
now g =ayl +a,]+ aslg is a unit vector which is parallel to diadonal ATE: also.
g A “ ~
Wa=a1i+a2j+a3k @mméﬁﬁwﬁiﬁw%) 1
o, isaunit vector (, TF THE W 81 = of +a+a3 =1 (i)
o and i are parallel then [ A _g oxAC = o oy og 1
3 -6 2

= f(20c2 + 60(3) - j(20t1 —30L3) + k\(60L1 - 3(12) =0

3
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. 9 » 2 9 49 5 2 4 2
—a3+95+053=10or, —oa3=1 a3=— . oag=t—
From (i) we get 193 3 +t0o3 or, 4 43 = a3 9 37+5
3 3 6
oq=—0z3=ft— oyp=-3az==%—
175%87+5 2 3755
. - 1 & 2 " - -
Hence the required vector o :7(J_rS| +6j+2k); Now the area of parallelogram | ABx AC| 2
Pk
- d ~ ~ ~ ~ ~
ABxBC =2 -4 5| =1(12+10)- j(6-5)+k(-4+4)=221 +11]
1 -2 -3

—> —> ~ ~
Area |AB x BC|= |22 +11] |=/(22)? + (1)? =/484+121 = /605 =115 square unit (=rf gh1d) 2

Or ‘sreran’
Let r be the radius and S be the surface area of balon at any time 't' then (W1 T&aR =1 5521 r den forsht Twa
ds dr dr
t T HqE I &A% S B, 46) S = 4nr? = g 42 =t () 2

ds ds
It is given that at = constant = k (f&am & at = 3T =K)

ds ds . dr
Putting i K in (1) we get (EZ k (1) @™ ®) k=8rnr.— or, 8nrdr=kdt

dt
Integrating both sides we get (Il 9&il &1 THEREH H W B9 UM ®) 2
2
8xjrdr = kjdt or, snx% =kt+C - 4nr2 =kt+C -(2)

Given that (f&=n w1 € f%) att=0,r=3 and (de) att=2,r=5

By (2) Arx (3)2=kx0+C . C=36n

Again by (2)(RRT (2) §) 4nx (5)2=kx2+C=2k+36n = 2k=100n—36m=64n .~ k=321 3
Putting these value in (2) (37 A &1 (2) § WA W)  4nr2 = 32nt + 367

r2 =8t+9 S = 8t+9 ~
Let the no. of cakes produced of type first are x and that of type T
second are y. e !
(| 99 YhR 1 X e a2l Tgdid YR 1 y b ScTied Biar oW fig. 2
) '

Then we have (d& &1 T4 8) Max (3ifehad) z+ X +y
constraints are (s&H ®)
200x + 100y< 5000 (Flour conspaints 321 Yfda#r) 1
25x + 50y< 1000 (Fat copnstrains o€ gfder<

v PP X
Hence mathematically we have o/ ¥ o
(3ra: T &9 o g9 Ui €) max. (3tfeeRad) z=x+y
2x +y <50
X+ 2y <40 -
X <0, y <0 non-negative conspaints 2
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Now drawing the graph of the graph of the equation. For this we consent (FUiR ¥fd) the inequallty into
corresponding equations and draw the corresponding lines. The feasible region of L.P.P. is shaded in the figure
OABC.

(379 THte o1 U T 71 58 forg &6 srafismiei i ol # uRafdd i # @iX Ga Yensi i e 2|
2x+y=50 .. (), X+2y=40 ...(ii)

we get, (8 9@ €) x=20, y=10

The feasible region is shaded the corner points are 0(0, 0), A(25, 0) B (20, 10) and C(0, 20)

e & o o st w9 o fewren @ @ fwes wivia f6g 0(0, 0) A(25, 0), B(20, 10) @& C(0, 20) #l
The valueof z=x+y (&1 AF)

at 0(0,0)=0+0=0 at A(25,0)=25+0=25; atB(20,10)=20+10=230;atC (0,20)=0+20=20

Clearly max. z is 30 at x = 20 and y = 10 (¥qwq: 31feehad z =30 it x =20 a1 y = 10) 2
Or ‘e’
Given (g T 2) x2+y2 =4 (1)
and (Tem) (x-2)2+y2 =4 ..(2)
From (1) we have (&> (1) ¥ " o1 @) v
equation (1) is a circle of radius 2 units and having centre (0, 0) As fig. 2
equation (2) is a circle of radius 2 units but centre at (2, 0). U . I'é_} N
Tl (1) o 99 &1 551 2 3% & #35 (0, 0) ® den Tl (2) ¥ e I AN
: ST g B (2, 0) 9T 99 FI W T S S )\:
Now solving (1) & (2) we get the points of intersections as (1, i\/§)____ /_ o = )}CLZ - ]
T Bl 1 O N y
Required Area = area of OBCAC (315 &% = &%t OBCAO) - ‘-"_,'; P
= 2 x area ODCAQO ~o T (:j —_:!.5
curve is symmetrical about x-axis (i x-31&1 & ®rUel FHA ©) ¢~
1
= 2[ydX for Il circle (g9 1l & fem@) 2
0 "
2 1 2
+ Z{ydx for Ist circle (99 | & o) = 2({)\/4—(x—2)2dx+2{ 4 - x%dx
1 2
=2 l(x—2)\/4—(x—2)2 +£-sin'1(x;2] JFZFX\M—X2 +£-4sin'11}
2 2 2 0 2 2 24
— 1 2
= (x—2)\/4—(x—2)2 +4sin'1(%zﬂ +[X\/4—X2 +4sin'1ﬂ
L 0 1
= | (/3+ 4sin'1(—%j - 4sin'1(—1)} + [4sin'1(1) —3- 4sin'1ﬂ 2
= _(—\/§—4x%)+4xg}+[4xg—\/§—4xg} = (—\/5—2—;+2nj+(2n—\/_—2—;j

8 4
L NCE 2(%—\/§j square unit (3 ghT8)

3
Qoa
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MODEL SET (dt=a Ta=x)-ll1

SECTION (@mus)—I

OBJECTIVE QUESTIONS (a=gfrss us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 40
T ;1 " +10 . (erfafEm) ] [ quifs : 40

From Question No. 1 to 25 there is one correct answer. In each question you have to mark that
correct option from the given options.

T 1 8 25 7% F % U e oR fagent & @ 1 € S uEt 31 ¥ I & WeEl ST 1 ST ikl
¥ fafsa = 28 x 1 =28
The angle between the lines whose direction cosines satisfy the equation | + m + n = 0. I2+ m2 —n2 = 0 is given
by (37 t@net & sr= w1 o7 forent fKeR-hard |, m, n, e [+ m+n=0 a2 12+ m2-n2=0 %I Gq=
HI B1)

Sn b = 2n 0 =
@) 5 ®) 3 © 3 @ &
If (@) y=tanl (134:125} then (dt) %=
1 1 1
(@) 1+ cos2x (b) 2 (c) 2 (d) >
Area lying between the curves y2 — 4x and y = 2x is (a5 y2 — 4x @91 y = 2x Y@ & o= o &5 1 &% ©)
1 53 2 1
(al) 2 ® 3 © 3 @ 3
JIxI9¢ g 3
1
(@ 1 (b) 2 (c) L (d) none of these (379 & IS &)

2
The function (%& ) f(x) = x3 — 6x2 + 12x — 18 is

(a) Increasing on ]-a, O[ and decreasing on 0 oo,[ (J—o0, O | dfgaM 31X 0 oo,[ § &)
(b) Monotonic increasing for all x (v x € R & W& e gfgam ®)

(c) Monotonic decreasing for all x (V x € R ® w& fa= gfgam ©)

(d) None of these (374 & g &)

x+1 y+3 x-4 x-4 y+4 z+1 .

The angle between two lines (31 T@mat) 5 5 ) and (qem 1 5 5 S % =9 &
10 7)
13 14 a1 12
cos = cos ™ — cos ™= cos =
(a) 9 (b) 9 (c) 9 (d) 9
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10.

1.

12.

13.

14.

15.

The slope of the tangent to the curve x — t2 + 3t — 8, y — 2t2 — 2t — 5 at the point (2, -1) is
(oh X—t2+3t-8,y—2t2-2t-5 & fag (2, -1) W T3 @ HI Yoo &)

7 , 6 2 N
@ 3 (0) -7 © @ =
10x° +10* loge'®
dx is equal to (SRR &
'[ x10 110 a ( )
(@) (10%—x10y-1 + ¢ (b) log[10* — x10] + ¢ (c) 10x=x0+¢c  (d)10*+x0+¢

Smaller area bounded by the circle x2 + y2 = 4 and the line x + y = 2 is

(I x2+y2 =4 TN WA W x+y=2 & &= o BIZ 901 F1 &% T

(@ 2p-1 (b) 2(p +2) (c)2(p-2) (dp-2
3
Jx
_[ X (R #)
> V5-x+/x
1
@ 3 (b) 3 ()1 (d)2

The area of a parallelogram having diagonals (38 FHic =wgds &1 &wha ook famol) 37, T_? and

() ?—37+ 4K (®)

@ 8 () 4 © 3330 ©) 543
2

f4+dgxz is equal to (STeR ®)

0

@ ® © & @ 15

Two events A and B have probabilities 0.25 and 0.50 respectively. The probability that both A and B occur
simultaneously is 0.14. Then, the probability that neither A nor B occurs is

(R =S A TS B w1 Wiferehel %H: 0.25 T 0.50 B I se1ei AR B & iei-H1e s[4 1 Witk 0.14
21 7% < A @ik BH 9§ frdt & 7 wed #1 wifear 2

(a) 0.11 (b) 0.25 (c) 0.39 (d) None of these (375 & &1 7&T)
The slope of the normal to the curve y = 2x2 + 3sinx at x = 0 is

(o y = 2x2 + 3sinx & fag x = 0 W feia *1 & ?)

(@) -3 (b) -1/3 (c) 3 (d) 13

A plane passes through (1, -2, 1) and is perpendicular to the planes 2x — 2y + z = 0 and x — y + 2z = 4, then the
distance of the plane from the point (1, 2, 2) is

(fog (1,2,2) ST ad H1 0 & fag (1, -2, 1) W TORT € 2x—2y+2=0 T x—y + 22 =4 ol T W
o ?)

@ 2 (b) 242 (c) 0 (d)1
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16.

17.

18.

19.

20.

21.

tan~1/3 —sec™}(~2) is equal to (SR ¥)

T 2n T
@ 3 (0) 5 OF: @ -3
x 3 7
If -9 is the root of the equaton (afE TRfUTH =1 Tk TA) (2 x 2|=0, then other two roots are (31 @ 3=
7 6 X
3 A g
(@) -2,-7 (b) 2,-7 (c) 2,7 (d)y-2,7

LetE ={1, 2, 3, 4} and F = {1, 2}, then number of onto functions from E to F is
(at fr E={1,2,3,4} W6 F={1,2} 9 E § F ¥ 3=a7<sh el & G& 2|
(a) 12 (b) 8 (c) 16 (d) 14

If 6+@ =g then sin@.sind has a maximum value at 6 equal to
(Afg 9+®=g ql sind.sind 1 31ferhan AF B W& O T HE BN

@) % (b) g ©) % (d) None of these (378 & ¥ &)

If (%) P(A) = % P(B) = 0, then () (P(%) is (&)

@1 (b) O © % (d) not defined (TRt 2T)
In the following questions (21-25) there are two statements. Statements | follows Statement I1. You
have to go through these statement and mark you answer from the givn options.
(Freafafea (21-25) 9ot ® < weq &3 TQ R, HoA-1 $ 9% FYA-11 F &=4H @ we qen K MU
fosedt ® @ W@t fawey =1 I aifasw ® fafga +11)
(a) If both the Assertion and Reason are corredt and Reason is the correct explanation of the Assertion.
(ST oM WE B a1 HUA-11 HUA-1 i WE A 2l)
(b) If both the Assertiona nd Reason are correct but Reason is not the explanation of the Assertion.
(JHT oM WET ® W weH-1l weF-1 w1 WEl e T 2l)
(c) Assertion is correct but Reason is wrong. (eH-1 G&t ? g HIA-11 TeId 2
(d) Assertion is wrong but Reason is correct. (-1 TTeTd g qeg wUE-11 & 21)

1 1 1
Statement () : 1. Let (AT f%)P (AN B) = 2 P(A) = 5 and (dem) P(B) = PE Then the event A and B

are independent events. ( A« AT A T B &dd AT )]
Statement (@A) : 1. P(A n B) = P(A) . P(B)
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22.

23.

24.

25.

26.

27.

28.

- e e
Statement () : I. The vector (8f<31) a =2 i+3 j+k and (deM) b =5i+2 j+4k are perpendicular

to each other. (TF TR W o= 1)

Statement (%) : II. The vector (|f3T) g LG _b) TEad g Afg Zx_b)zo)

Statement () : I. Rolle's Theorem apply for f(x) = x2 + 2x — 8 on [-4, 2]
(Fe f(x) = X2 + 2X — 8 A [4, 2] W TA THA 1 I Bl G w2

Statement (%) : I1. f'(X) exists on [-4, 2] (e [-4, 2] ® f'(x) 1 sAfed ®)

Statement () : I. For the function f(x) = 4x3 + 9x2 — 12x has local maxima at x = -2
(Fer f(x) = 4x3 + 9x2 — 12x Wi fag x = —2 W Heww AF 1)

Statement (&) : II. f'(-2) =0 and f' (-2) >0 (FHifsh f'(-2) =0 @ f' (<2) >0)

Statement () : | If () A= {1, 2, 3}and (@=1) R={(1, 1), (2, 2), (1, 2) (2, 1)} then R is reflexive relation.
@ R Th e g R1)

Statement (%) : I1.The relation R is symmetric and transitive. (F&=51 R ®H{Hq T Hehdeh B1)

In the following questions (26 to 28) there may be more than one correct answers. You have to mark
all the correct answers.

freAifena wol (26 © 28) W W § 3ffueh famey WET & Whd B TR W ¥ @t WEl famedt @t SwR
it ° stfea &

T

4
Let In =1 % = [tan" xdx, n < I, then (7)
0

1 1
@ I * oo =17 ®) I+l p= 1
) Iy =13+2lg (d) None of these (37H & &g &)

3
At (f7=1 =1 A1) X=2 the value is real for (R aT&difass ghm) |

(a) cos~t 2x (b) cosec™® x (c) tan~1 x (d) None of these (379 ¥ &g &)

- — — > . T - — 2 .
If [al=4 | b|=2 and the angle between a and  is 5 then, (ax b)“ is equal to

(afe |Z|=4 qzr'|6)|=2 qer Z R H E%Eﬁ%rmm%%aﬁ (ng)2 1 HE BhM)

(a) ; (b) 16 (c) 48 (d) None of these (379 § &IE 7T&T)
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V.

29.

30.

In the following question 29 there are two column. You have to match Column I to Column 11

correctily. 4x1Y% = 6
YT T 29 W ) hiem KU T R wiew | it wfafedt wt wiaw 11 9 &Ky e fawedl @ we-wd gima w1
Column (&™) -1 Column (&*)—11

I If (af) tanL 2x + tan13x = % then (d@) x = @) —glogz

I1. | logsinx.dx= (b) 2

o —N |3

I11. The value of A for which planes (IS de) 2x — 4y + 3z = 7 and (To)
. 1
X + 2y + Az = 18 are perpendicular to each other18 &= & @ A &1 W BFM)  (C) s

kx+1, x<1

V. If (F) f(x) = {3)(_5, x>0

Is continuous at x = 5, then value of k is

W Hqd B k1 HE) (d)%

There is a paragraph for question 30. You have to understand the paragraph and then mark your
answer from given options. 3x2 =6

9 & 30 B foe ww Sgaor o € wasr @ 39 S5l & g Y HY e I9e 9% A9 K
T TR % e I K@ T fawew 9 @ fafwa w1
Paragraph : A square matrix A is called (T a7 =g A &8l Sl ?)
(i) Idempotent if A2 = A (a7t 99 afs A2 = A (ii) Involuntary if A2 = | (Sfadert afs A2 =)
(ii) Nilpotent matrix of index K if AR =0 and Ak-1 0, K> 2
(k =T &1 YA et R Atk AK=0 (Y egE) dum AK-120,K>2)

2 2 -4
-1 3 4

. Matrix is (‘%)

(a) Nilpotent of order 2 (2 =dish =1 ¥IET) (b) Idempotent (Ff ¥#)
(c) Involuntary (3fddert) (d) None of these (78 & & &l)

-5 -8 0
3 5 0

I1. Matrix (31sg%) is ()

(a) Nilpotent of order 2 (2 =rdieh 1 Y9E) (b) Idempotent (3 ¥#)
(c) Involuntary (3iadat) (d) None of these (39 ¥ &5 &)
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1 -3 -4

-1 5 0

1. Matrix (3TJe) is ()

(a) Nilpotent of order 2 (2 =i 1 TANET) (b) None of these (379 & &l &)
(c) Involuntary (3ideier) (d) ldempotent (=7t w®)

SECTION (=u=)-—I11

NON-OBJECTIVE (FR-agirs=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 60
g ¢ 2 "er +5 e (sfafem) HA A% : 60
l. Question No. 1 to 8 carry 4 marks each. These questions are of short answer type.
Y9 & 1§ 8 T ST Hife ® B Y% T B o 4w Fruifa R 8x4=32
1 In any triangle ABC, if A= tan~! 2 and B = tan~1 3 then Prove that C =%
Or,
1 3 21
For what value of x:[1 x 1|2 5 1(2|=0
15 3 2| x

2. Find the value of k so that the function f(x) = kx + 1, if x < = cos X, if X >« Is continuous at x = .

202
3. If siny = xsin(x +y), prove that % =w

sina
Or,
d2 d
Ify = (tan~! x)2, prove that (L + x2)2 _ng L) g =2
dx dx
- = J. 3x-1 dx
4. Find (@ &) (x=D(x-2)(x-3)
Or,
n
2
[ e sinx dx
0
1+sinx
) . ex 7 7 |dx
5. Find (3@ &) I (1+cosxj

Or,

}x(l— x)n dx
0
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10.

11.

12.

Find the area of triangle whose adjacent sides are determined by the vectors (39 fAssl &1 &%wa el

- - —>

S < -> >
TR GSME €) 0o _5y and p—_j_2 j—k

. d . 0
Find (Fmd@ &) d—i where (ST&T) X= a{0039+ log (tanaj} andy = a sin 0
Or,

— yX X £ ﬂ .
If y = x*+ x*X find -
A couple has two children. Find the probability that both children are boys if it is known that at least one of the
children is a boy.

Or,

A pair of dice is thrown 4 times. If getting a doublet considered a success, find the probability of getting 2
success
From question no 9 to 12 carry 7 marks each. These questions are of long answer type.

Y9 W& 9 ¥ 12 9 IO wife @ 2 ydw yv & foaw 7 o fauif@ R 4x7=28
(b+c)2 a? a?
b>  (c+a)® b?> |=2abc(a+b+c)

Show that (@faa &)

c? c? (a+ b)2

Prove that the curves (Trfaa &% f& a%) x = y2 and () xy = k cut at right angles if 8k2 = 1
Or,

Find (I <‘=h‘f)f(x2+3)dx as the limit of sum ? (1 fafe & Jie & &9 o)
0

Find the equation of the line of intersection of planes 4x + 4y — 5z = 12 and 8x + 12y — 13z = 32 in the symmetric
form ?
Or,

The two adjacent sides of a parallelogram are 2_i>— 4T+ 5? and :}_ 2_1-)_3? Find the unit vector parallel

to its diagonals. Also find its area.

One kind of cake requires 200g of flour and 25¢ of fat and another kind of cake requires 100g of flour and 50g
of fat. Find the maximum number of cake which can be made from 5kg of flour and 1kg of fat assuming that
there is no shortage of the other ingredients used in making the cakes.

Qaaa

Math—[24]



MODEL SET (ut=a u=)-l11

SECTION (@mus)—I

OBJECTIVE QUESTIONS (a=gfrss us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 40
T ;1 " +10 . (erfafEm) ] [ quifs : 40

From Question No. 1 to 25 there is one correct answer. In each question you have to mark that
correct option from the given options.

39 1§ 25 g f o R e 9R fomedt § & T €] SO WET €1 T YT & WEl SW i SR arfershl
¥ fafsa = 28 x1=28
Value of ¢ for lagrange's mean value theoren for the function f(x) = 3x2 + 5x + 7 in the intervol [4, 3] is
(Fe f(X) = 3x2 + 5x + 7 & ToIU oIS & T Y9G 1 ¢, = [1, 3] | 9 gimi)

(a) 3 (b) 0 (c) 2 @d 1

If (7f) |Z+_b’|:|§_§| then () the angle between (% = ®1 &0 ) and (37X ) |, is Zm)

@ ® & “© 5 @ o

2 2 3
d d
The order of the differential equation (3Ta&el THIHIUT i Hife ) 1+[d—ij :(_dng is ( 1)

@) 1 () 0 () 2 @ 3

dy
dn
(a) y = tanx + cotx + ¢ (b) None of these (3TH 9 hig -&l)
(c) y=sinx+ccosx (d) y=sinx—ccos X

The solution of the differential equation (3Taehe THHIOT) +ytan X =Secx is (1 FHIEM B—)

- > > > > - > -
If3i+ j—-2k,-i+3 j+4k and ai—-2 j—6k are coplanar then a =

(afg 37+ 7—2?,3+3T+4? AR a?—zT—aﬁ TOde g @ a =)

(@) 0 (b) 4 (c) -2 d 2

If f(x) = 8x3 and g(x) = x1/3 then gof is

(afg f(x) = 8x3 3 g(x) = x13 di gof =)

(a) 2x (b) 6x (c) 8x (d) 4x

The radius of a circles is increasing at the rate of 0.7 cm/sec. Then rate of increase in circumference is

(T 99 1 53 0.7 cm/sec 1 R W o @I 21 39! IRfd &1 gfg w1 T BRI

(@) 0.7% cm/sec (b) = cm/sec (c) 2.1 © cm/sec (d 1.7 © cm/sec
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The slope of the tangent to the curve x = t2 + 3t — 8, y = 2t2 — 2t — 5 at the point (2, -1) is.
(9h Xx=t2+3t-8,y=2t2-2t—5 & fag (2, -1) W % @ 1 gt 2—)

7 - 2 g 6

@ 3 ®) - © @ 5
jL .

Value of m is (1 A BAM)

(@) log|x+vx?+a?|+c (b) log|x+vx? —a?|+c

(c) Sin_1§+c (d) None of these (379 & =1§ &)

The equation of the plane through the origin and passing through the line of intersection of the planes x + y + z

=4and 5x— 2y + 7 = 2 is— (el 3R 1 HIeT W@ IR GoAfsg Y e T H1 GHIHOT €h)

(@) 4x-3y=0 (b) x-5y+z=0
(c) 6x—y+2z=0 (d) None of these (79 & &IE -T=T)
If Aand B aree mutually exclusive events then (af§ A iR B J W& 3fqersii =g @l
A B
(a) P(Ej =0 (b) P(Kj =0 (c) PLAUB)=0 (d P(ANB)=0
tan~1 X _tan1X7Y -
X+ Yy

il o = —3n q =
@ 5 ® 3 © = @ 5
If f(x) = sin~1x, then domain of f(x) is :
(At f(x) = sin~Ix @ f(x) 1 9T BN :)
(@ x>lorx<-1 (b) -1<x<1 (c) x>1 (d) None (=i &)

1
(27-2x)3 -3

The value of f(0), so that the function (T T &1 B AfE ®er) f(x) =

1 (x = 0) is contineory

. . 9-3(243+5x)5
at x = 0 is given by W gad & :)

2
(a) 2 (b) 4 © 3 (d) 6

1
0 _J then (@ ) A=

10
If (af%) A+B=L J and (37) A—ZB{

213 1/3 13 173 11 ,
(a) [2/3 1/3} (b) [2/3 1/3} (c) {2 J (c)None (=iE &)
Let (W) A={(1,2) (L 1) (2 2) (2 1)} Let (|F) R bea relation on (R T# Tag &) Athen (@) R is

(a) Transitive (Fm®)  (b) Reflexive (¥aqed) (¢) Symmetric (F®fHd) (d) None (F1§ &)
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17.

18.

19.

20.

21.

22.

23.

Let A= {1, 2} how many binary operations can be defined on this set.

(ar o A= {1, 2} 30 Sq==9 W T Tg=r @fward qiefa & gd 2

(a) 16 (b) 20 () 8 d) 10

For what values of x, the function x3 + 3x2 + 3x + 7 is increasing.

(x & foom o1 & @ wad f(x) = x3 + 3x2 + 3x + 7 FIHH BM:)

(@ x>0 (b) x=0 (c) forallx (It x & fe@) (d) x<0
If Aand B are two events such that P(A u B) = P(A) then—

(afg A 3R B < =A¢ 3@ ¥R & difeh P(A U B) = P(A) )

ofib AT ol w o)

Ifa*b=a+b-2andif x*3 =7 then what is the value of x"1 ?

(af a*b=a+b-2 3R x*3=7 d x! &1 7E =m)

(a) 6 (b) 1 (c) 4 (d) -2

In the following questions (21-25) there are two statements. Statements | follows Statement I1. You
have to go through these statement and mark you answer from the givn options.

(Frafafem (21-25) 7ol & & wom &K@ 7Q 2, Fom-1 & o FeA-11 F =0 /@ 9@ qon &Ky ™
foasmedt & @ w8l foamey 1 I aifae § fafsa #11)
(a) If both the Assertion and Reason are corredt and Reason is the correct explanation of the Assertion.
(ST oM W ® qe1 HUA-11 HUA-1 I WE A 2N)
(b) If both the Assertiona nd Reason are correct but Reason is not the explanation of the Assertion.
(JHT oM WE ® W weH-1l HeF-1 w1 GEl A T 2l)
(c) Assertion is correct but Reason is wrong. (eH-1 G&l ? g A= TTeId 2

(d) Assertion is wrong but Reason is correct. (-1 TTeTd g qeg wUE-11 & 21)
Iff: A—> Bandg:B — C are one one onto function.

(f f:A—>B 3R g:B—> C Theh =siash &l 2

Statement (&)1 : gof : A — C is one one (&t Theh M)

Statement (%) Il : gof : A— C is onto (s sT=aifes RMI)

Let (w1 ) Aand (31%) B be two events such that (3 STd ® dife) P(AN B) = % P(A) = % and (31R)

1
P(B) = 5

Statement (%97) | : Aand B are independent events (A AR B w@as e B1)
Statement (2F) Il : P(A n B) = P(A).P(B)

a+b a+b
Leta*b=—— A fF a*b=——

2 2
Statement (%) | : * is commulative but not associative (FHfaf T MM T A= =&i1)

Statement (%) |1 : * is a binary operation (* T fg=r ®fwan 21)
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24.

25.

26.

27.

28.

29.

Let (A1 &) 1, = J'gmtan” xdx where (SeT) n e N.
Statement (94) | : jn/4tan9 xdn =i(3n—8)
0 12

1
Statement () 1 1, + 152 =

- > > -
c,-b-c

- - 5> -
Statement (&) I 4a+5b+ and (310) 5a+9b+4c arecoplanar, where (Tshaelid €, Sfeifeh)

> > >

a,b,c arenon coplanar. (fehacit™ 21)

> > >

Statement (Fe) 11 : If (I() _[:;:k(a)x _r)) then () p,d,r are non coplonar. (Teaeitd &l 21)

In the following questions (26 to 28) there may be more than one correct answers. You have to mark
all the correct answers.

freifera wol (26 © 28) W Wk § 3ffeeh famey WET & Whd B TR W § @t WEl famedt @t SwR
wifasdt ° stfea &

f%d“
sin“ Xcos“ X
2 2 2 2

sec” x 3 secx tan” x tan” x
a) 9+ b) —- c -5 d 3-
(a) (b) > > (c) > (d) >
If () 3= c, then (@) 3,7

- > - > - o > >

(a) cxa (b) axc (c) bxc (d) cxb

If the direction ratio of a lineare 1 + A, 1 — A, 2 and it makes an angle of 60° with the y-axis then I is.

I ford Xt Y@ & o ofqa 1+, 1 -2, 2 @ S y 3181 & T1¢ 60° 1 w0 ol ©, df A =

@ 1-3 (b) 2-5 (c) 1+3 d) 2++5
In the following question 29 there are two column. You have to match Column | to Column 11
correctily. 4x1% = 6
Y W& 29 | 7 whiem f{T T @ hieM | yifeal vt wiem 11 ¥ e e famedl § w@-wEt gina =
Column (FwT)—| Column (&=1)—11

1 -1 2
I. If A=|0 2 =3| then () JadjA| @) 6

3 2 4
[1. Minimum value of f(x) = x3 — 2x2 + x + 6 (1 =3 T ='rm) (b) 12

e e

. (_i)—2_j)+3?)><(2i+j—k)-(j+k) ¢ 1
IV. The experiment is done 10 times. The most propable no. of success
of getting white ball is (Y317 10 aR fen STar B| waifees ok G99 (d) 7
RS WS I 1 GHodl i G&a1 g
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30.

There is a paragraph for question 30. You have to understand the paragraph and then mark your
answer from given options. 3x2 =6

Y & 30 % fow uw 3geor i T waar @ 39 SEOl il U8 R TEE a1 SUS 9] e KU
o A T ® e I R T fawedt § @ fafea Wt
If Aiis a non empty set, then R — A x Alis said to be a relation on A. Arelation R on 'A'" is said to be
(A A T IR U= B T RCAXA @l R &1 agead ® (fgenyd deg #ed ©)
et e A o Haw R o whed 8-
(i) Reflexive if aRa, i.e. (@, a) e R#a e A. (¥ded, I aRa, 31Ud (a,a) e R#a c A
(i) Symmetric if aRb then bRa i.e. if (a, b) e Rthen (b,a) e Rand (b,c) e Rthen(a,c) e R.#a, b, c e A
(Twfa, afs aRb @ bRa 31ffd (a,b) e R @ (b,a) e R,#a,beA
(iii) Transitive if aRb and bRc then aRc i.e. if (a, b) e Rand (b, c) e Rthen(a,c) e R.#a, b, c € A
(Hehueh 4f€ aRb 3R bRc @ aRc 1eifd 4 (a, b) e Rand (b, c) e R @ (a,c) e R.#a, b, c e A
Relation R on A'is an equivalence relation if R is reflexive, symmetric and transitive. Now answer the question.
(U= A W e R W1 Toh goddl Heid whed € A R, Tged, WEHd SR Sk el o1 e el @ S
I. The relation = (equals to) on the set of all integers Z is (qurfehi & T=sA | '=' (SeR) Heel T
(a) reflexive and symmetrici but not transitive (aqed a1 HHfHq fohq Hhdeh i)
(b) equivalence relation (e =)
(c) reflexive but not symmetric (¥qea frg wafia ==)
(d) symmetric but not transitive (¥afHa fRg Hhas =T)
1. On the set of all integrs Z, the relation '>' (greater than) is (qUTfsh & Tg==a | *>' (=gl 8) Few 2l
(a) transitive (FshH®) (b) equivalence relation (e =)
(c) reflexive (FaqeH) (b) symmetric (¥\fHd)
[11. On the set of all integers Z, the relation '<' (less than) is : (qUIfi & Tgee™ ¥ '<' (B2) B) Fag &8-)
(a) symmetric but not tronsitive (FHafid fohq Hehmer &1) () trorsitive (HHHF)
(c) reflexive but not symmetric (¥aded foh=g Tafhd =&T)
(d) symmetric but not reflexive (Fafia frg Teided &)

SECTION (@=u=)-—I11

NON-OBJECTIVE (FX-a&=girs)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 60

g ;2 " +5 e (Afafiem) FA AF : 60

Question No. 1 to 8 carry 4 marks each. These questions are of short answer type.

9T §&A 1 § 8 T aSTd Hife ® 21 TAF T & fow 4 3w frwif@ 2 4x8=32
A binonial variate X has mean = 6 and varionce = 2. What is the probability 5 < X < 7?
T fgus = X Fh ford Area =6 IR goRor = 2 21 9 WAk @ fom 5< X <7?
Or, ‘steEr’
Find the probability distribution of the numbers obtained in throwing a die once ?
Teh 99 1 Tk ek § G TEAST 1 WiFehdl sied J1d H|
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. dy 1+y?
solve the differential equation (3TaeeTst THIHIU HT TA HL ) d—iz . y2
+X

Using properties of determinant show that (STRUTe @& T[0T @1 T&RT #X Fag i)

X X° yz

y v° X =(Xx=y)(y-2)(z=X)(Xy+yz+12X)
z 2% Xy

Find k, if 'f'is contineour at x:g (k, 1 A FreTel @il wom f x=g T T )

f(X)= T—2X

Or, ‘e’

dy . (dy
— — Xy Yy X =
Find x if/ (dxj A g XY +y*=1

Find the equation of the straight line passing through the point (=1, 2, 3) which is perpendicular to the lines fo=g

(1,2, 3) | S BT Tl @l h1 HHIHT e HITST S @) g=y_—_31=i22 and (=) X_+13= y-2|-2: Z?:l.
(W @9 BlI)
Using properties of definite integrals, evaluate (Ff¥=rd T@rhe™ & TN &1 #83 W, °M fehra)
8
| = [Ix-5]dx
2

Or ‘e’
Evaluate the definite Integrals as limit of sum. ( THTe &1 U & JT T A A A9 H)

8
1= [Ix=5]dx.
2

3 =2
If (afs )A{4 _2} and I{(l) (ﬂ,find k, so that (WM F@ & af%) AZ = KA-2l.

Or ‘e’
0 1 -1
Show that (fag %) A=|-1 0 1 | isa skew symmetric matrix. (T faom wwfia 21)
1 -1 0
1 x-1 1 x+1 .
If @f) tan T =—=+tan="==Z find the value of x ? (&1 TF @ FXI)
X—2 X+2 4
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10.

1.

12.

From question no 9 to 12 carry 7 marks each. These qu3stions are of long answer type.
T e 9 ¥ 12 < 39 wife # 21y y & fa 7 ofw faeifa 2 4x7=28

Prove that the rectangle of greatest area inscribed in a circle is a square.

fag o fF Tk 99 & Siarld g & oTel 3TEd Th o R

2 2 X2

2
X
Find the area of Ellipse —2+Z—2=1 (i —2+Z—2=1 HT ATFA T
a a

Or, ‘e’

dx
Integrate (AR w) I(X+a)(X—b)(X+C)

How far is the point (4, 1, 1) from the line of intesection of the planes x +y +z =4, x— 2y —z = 4?
Al x+y+2=4,x-2y—z=4 & Uawx @ @ fag (4, 1, 1) et g W feor 72

Or, ‘e’
A furniture dealer deals in only two items, tables and chairs. he has Rs 5000 to invest and a space to store at
most 60 pieces. Atable costs him Rs. 250 and a chair Rs. 50, he can sell a table at a profit of Rs. 50 and a chair
at a profit of Rs 15. Assuming that he can sell all the items that he buys how should he invest his money in order
that he may maximize his profit.
Teh =R AR T S SRqd O S REl s 1 Sus U e % e 5000 € © TS wat 60 aegfe
1 TEH 1 T B Teh WSl W 250 T AR Teh HET i 15 T o1H & WY =l 21 Tg WA g ok o fore
TEC T € S o= Wehal €, IU U1 €1 %Y WehR T s =ifee f 39 etfshan @ @l
Find the inverse of the following matrix using elementary operation. (Fffaem s=egE 1 dfaam R

Hfsran &1 YT X FRT)

1 3 =2
A=[-3 0 -5
2 5 0

Or, ‘sAyar’

Express the following matrix as the sum of a symmetric and a skew symmetric matrix. (Fr=fafea e =t
T g @R s fawn gAftyd oefe & A % B9 H o Y 1)

1 3 -2
A=|-3 0 -5

2 5 0
aad
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MODEL SET (¥t==a )1V

SECTION (@=mu=)—I

OBJECTIVE QUESTIONS (a=gfrss us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 40
T ;1 " +10 o (erfafEm) ] [ quifs : 40

l. From Question No. 1 to 25 there is one correct answer. In each question you have to mark that
correct option from the given options.

39 1§ 25 g f o R e 9R fomedt § & T €1 SO WET €1 T WA & WEl SWX i SR arfershl

7 faf=a M 28 x 1 =28
1. AMatrix has 18 elements, then possible orders of a matrix are (3 matrix A & 18 T&& ®, il A & Tl Trel

Hife F d& B1)

(@) 6 (b) 5 (©) 3 (d) 4

3 1
2. If @R)A= {_1 2} then (a) A2 -5A— 71 is (&1 & ®)

(a) diagonal matrix (faerol sTTgE) (b) anidentity matrix (FH ThTE 3SE)
(c) zero matrix (¥ TTE) (d) None of these (378 & & &l)
1 2
3. If (3afk) A= {2 4} then (as)
(a) A2=2A (b) Alexists (Al =1 stfea 8) (c) JA|=0 (d) None (& &)
4. 1f f(x)= { xxIsaninteger o onatx = 2, f(x) is

0; X is not an integer

(AT f(x) = X, X Tk qUifsh & & =0, x Th Yoiieh Ge & & a@l f(x), x =2 W)

() not defined (aftefia =&t ) (b) discontinuous (Haa &l ©)
(c) continuous (ad ®) (d) None of these (379 & =g &)
5. If (AfR) y= cosex (cot~1x) then %=
X -X X .
(a) i (b) Lo o2 (c) Lo o2 (d) None (& =&T)
X
6.  The maximum value of (=T H8<H AM) (%) is (2)
1
1\e

@ 4o (b) ©) @ e

e
7. The value of ¢ of Rolle's theorem for the function f(x) = x2 — 1 is interval [-1, 1] is
(Fer f(x) =x2 = 1 3= [-1, 1] o Rolle's T899 & 3TTER ¢ 1 71 €)

(a) % (b) % () 0 (d) None (T =&Y)
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

1+ cosx
(a) x+2tznx (b) x—2tan§+c (c) x+2tan§+c (d) None (®FE &)
/2 .
SIN X
-([ Sinx-+cosx - equal to (F1 AT )
(@) = (b) g ©) % (d) None (% &)
dx
j4+9x2 equal to (R ©)
1, _4(3
@) gtan 1(%)% (b) %tan‘ls—szrc () 3—1Xtan‘13—2X+c (d) None (& &)
If (%) a=2i-3j+6k: b=3i-2]+1k then (BT @) a-b =
(a) 6 (b) 18 ()12 (d) None (& &)

If A and B are such events that P(A) > 0 and P(B) %1 then P( %) is equal to

(afs A 3R B T8 © fF P(A) >0 3R P(B)=1dd P(A/B) =X ©)
1-P(AUB) P(A)

@) —P(B) (b) _P(B) (c) 1-P (A/B) (d) 1-P (B/A)

If Aand B are two events associated with same random experlment such that P(A) = 0.4, P(B) = 0.8 and P(B/

%OGthenP(NB)ls(qﬁAaﬁTBﬁw@ﬁW ¥ S ® A% P(A) = 0.4, P(B) = 0.8
P(B/A) = 0.6 @ P(A/B) ®)

(a) 05 (b) 0.6 Be) 0.3 d) 0.4

Area of the region bounded by the curve y = cosx between x = 0 and x = 2x is

(Torslt ki@ & 1 &hel ST foh =k y = cos x e gam (o g3m) © x =0 3R x = 2 &)

(@) 2 (b) 1 (c) 4 (d) 3
Let f: N — N be defined by f(x) = 2x + 3V x € Nthen'f 'is (3 f: N > N 30 W&R & f& f(x) = 2x + 3
VxeN @@ f)

(a) one-one onto (Thh1-3TT=BESH ©) (b) into (3TT=BIRSE)  (c) onto (=BESH) (d) None (FiE T&T)
Let f : R — R is defined as f(x) = 2x3 — 1. Then f1 is

(ak f:R—>R wwqﬁwﬁﬁ%}ﬁf(x)=2x3—l @ f 1 wfae™ g

(@) (1-2x)3 (b) 1+x33 (c) 2x3+1 d) (2x)3+1

A function 'f " is ssid to be continuous as x = a if

(T ®eld 'f'x=a T Fad Hel S 8 )

(@) f(a) exists (f(a) =& ?) () LU TO) exists ( L T = sifiress #)
(c) Xgaf(x) does not exists (Xfaf(x) F1 sifed &l ©) (d) None (%% -&Y)

The binary operation *on Z is definedasa*b=a+ b + 1 V a, b e z, then the identity element in Z is
(Afg Z W fgomed dfspen * s @ A IR &t a*b=a+b+1Vabez @ Z ¥ THE fadd Tl
(@) 1 (b) O (c) -1 (d) None (=% &)

|
If f: R — R be a function defined as f (x)= {1 1X )'(Slgrf;t'g:; Then f(7) is equal to

(af€ f:R > R 39 &R afefia 81 f(x) = 1 af% x g € = -1 =g x ufe™ © @ () s 8hm)
@1 (b) can't be found (7& f1eTa Wehd ) (0 (d -1
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20.

21.

22.

23.

24.

25.

26.

27.

28.

f : A— B will be onto mapping if (f: A— B T& 3T=815® ®ad g afg)

(a) f(A) c f(B) (b) f(A) < B (c) f(A) =B (d) None (®FE &)

In the following questions (21-25) there are two statements. Statements | follows Statement I1. You
have to go through these statement and mark you answer from the givn options.

(Frefafed (21-25) 9ot & &) @wed K& TC €, H¥A-1 & o€ HUE-11 H &aF @ @ qen Ky Ty

fawedw ° @ wEl fawew &l I arfas | fafza &1)

(a) If both the Assertion and Reason are corredt and Reason is the correct explanation of the Assertion.
(SHT oM WE B qe1 HUA-11 HUA-| i FE A 2N)

(b) If both the Assertiona nd Reason are correct but Reason is not the explanation of the Assertion.
(S e TE B g HUA-11 HeF-1 I HE e T OR)

(c) Assertion is correct but Reason is wrong. (FoH-| &t ? &g -1 TTeId 2

(d) Assertion is wrong but Reason is correct. (-1 Tefd 8 W] HA-11 T B1)

1 1 1
Statement (%) | : Let (91 f) P(ANB = 2 P(A) = 5 and (dm) P(B) = 5 then the events A and B

are independent. (d =Td A e B @@ @1)

Statement (<) Il : P(A N B) = P(A) .P(B)

Statement (=) | : Let f : N — Y be a function defined 7. as f(x) = 9x + 3where Y = {y : y = 9x + 3, x € N},
then f is one-one. (AT & f:N — Y T e @ S f(x) = 9x + 3 uRefoa &, w&f Y = {y:
y=9x+3,X e N}, @ f Then! e B1)

Statement (%) Il : For (& f1@) x;, x, € N we ahve f(x,) = f(x,) = X; = %,

- o

- S 5 > - -
Statement (&) | : If (I€) a=3i-2j+k and (@) b=2i-4j-3k

Statement (&) I : |Z—26)|= 86

Statement (&%) | : Let R be a relation over set A= {1, 2, 3} defined as R={(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)}
then R is an equivalence relation. (A feran T R &g A= {1, 2, 3} W T H&r-Y € w8l
R={(1 1), (2,2), (3 3), (1 2), (2, 1)} 76 Jooa1 g=¢ )

Statement (& )11 : R is reflexive, symmetric and transitive (R ¥oqed, T@fHd Td HehleHh T )

d d
For the differential equation d—z(/+ py =Q ( TTheT FHH d—§+ py=Q= faw)
Statement (er) | 1 ILF. = g/ pdx

Statement (%) 11 : Solution is Yel P9 — Qel PXgy 4 ¢ (8 B1)

In the following questions (26 to 28) there may be more than one correct answers. You have to mark
all the correct answers.

frrenifera el (26 W 28) W TH @ 3fferen fashed TEt B Uhd 21 TR we ® qelt wEt fawedl # SR
difeest | 3Afeha &R

The tangents to the circle x2 + y2 = 25, which parallel to the line 2x —y + 1 = 0 are

(9 X2 +y2 =25 T TS W 2X -y +1=0 & FHFR 9 @ @)

(@) y=2x+4/5 (b) y=2x-45 (c) y=2x+55 (d) y=2x-55
2 -

Let (9T foR) A=‘1 _y then (@)

(@) |A|=0 (b) AL exists (AL =1 atfmea ) (c) A2=A (d) A=

The direction cosines of a line equally inclined with the co-ordinate axes are

(Frvier arefl & @y 99 &9 W gob W W@ *1 K B €)
-1 -1 1 1 1 1

@FEE O

1 —

1 -1 1
3' V3 3 © BB B @ B%

(BN

&l
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V.

29.

30.

In the following question 29 there are two column. You have to match Column I to Column 11

correctily. 4x1Y% = 6
YT HE 29 W T hiem KT T ® Hiew | w1 wfafed i wiaw 11 9 Ky e famed @ we-w€ gina w3
Column (&#9)—1I Column (&=9)-11

1
I. (g*fLisequal to(g*f)! auer ) (a) 1—3
1. tan~L (cot 0) = 20 then 0 is equal to (3% tan~! (cot 0) = 20 @ 0 =) ORI
/4 nl4
III. Thevalue of | sinxdx is ( [ sinxdx =1 = @) () F1 * gt
0 0
+
IV. Vector equation of x axis is (x-37& 3T QT THHIUT TI) (d) ?n
There is a paragraph for question 30. You have to understand the paragraph and then mark your
answer from given options. 3x2 =6

9eT W& 30  fou ws sgeur fEan man € weert § TH Sgl Hl U8 i WHE a1 SEE «1% A9 Ky
T T % 98 S K3 I fawedt ® @ fafwa W

d
A differential equation of the form d—i+ py =Q where P and Q are functions of x only is called a linear

differential equation in y. Integrating factor of this differential equation is ¢/ Pdx and solution is given by

y.el P = rQel Py 4 ¢,
(Sreeel TR %ery:Q STl P o Q faw x &1 W 8, y H ok staher T Fean ¢l

ST FHIR & foTu wHeRe o of pdx ® qer s 7@ yel P - [Qel PXdx + c. B S 1)

d
I.  The integrating factor of the differential equation Xd—i— y= X2 is
d .
( 3Tehel HHIRTT xd—);—y=x2 1 T T B)
1 b L |
@ - (b) —3 (© @ x
: : : Lody oy
I1. The solution of the differential equaiton X X is
d
( 3Tehel HHIRTT d—i—%ﬂ w1 & &)
(@) y = 2x2 + ex (b) y = —x2
(©)y=x3+ex (d) y=x2 + ex

) ) ) ) dy 2 . T
I11 Integrating factor for the differential equation tan X& —(sec” x)y =sinx;0< x< 2 is

(3ATHA THHIOT tanx%—(sec2 x)y:sinx;0<x<§ % faQ TR o D)

(a) cot x (b) —tan x
(c) tan x (d) —cot x

Math—[35]



SECTION (=u=s )11

NON-OBJECTIVE (FR-a=gi=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 60
g : 2 " +5 e (sAfafiem) HA HAF : 60
l. Question No. 1 to 8 carry 4 marks each. These questions are of short answer type.

YT @ 1§ 8 T eSTRIg Hife ® B Y% T B o 4 @ Fruifa R 4x8=32

1. Show that the function f : R — R defined by f(x) = [x| is neither one-one nor onto.
(wiferd =% fom wer f: R — R S fo aRefia 2 f(x) = [x| 7 @ Thep 3R 7 € =86 81)

Or, ‘ 3’
1 1 1
Provethat |2 P ¢|=(@=-b)b-c)(c-a)
bc ca ab
1 1 1
(it wtfe |2 P c|=@-b)b-c)(c-a)
bc ca ab

2. Addie is thrown. Find the probability of the occurence of a number more than 5. It is known that only odd
number occur.

(T 98 H1 BF § afe foum dea W o € 9 38 5 9 s e 1 R wifuekar 21)
-X

3. Show that 5+% =1 touches the curve y=be @ at the point where the curve crosses the axis of y.
a
X

(f‘a@ﬁﬁh‘§+%=1w y=bea = 34 fag W oIl FA & S y-3181 F Fred B1)

dy
myn = 1 find —=
4. . x™y" =1 find i

d .
(3R xMyN =1 & d—z EAR:IERECO))
5. Evaluatge jxcosx dx
(WM frebre : [xcosx dx)

d
6.  Solve the differential equation d—z(/ =Y 4 x%eY

(3T GHRTO %=ex+y+x2ey w1 B THTed)
X
%

P ~ > . A AL - > - -
7. Ifa=i+j+2k and b =3i +2j—k find the value of (a+3b)-(2a-b).

~ > . . A - - -> - .

=i+ j+2k 9 b =3{+2j-k @ (a+3b)-(2a-b). H dH Fhwei?)

8. Find the shortest distance between the lines o~ =Y =8 _ 2 jng X¥2_Y _2°7
. In e snortest distance petween tne lines 4 3 5 an ) 1 1
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10.

1.

12.

(T e Tena X_—Jf=yT_6=§ el X_Jf:%:zj % o™ H A g0 96 HL?)

From question no 9 to 12 carry 7 marks each. These qu3stions are of long answer type.
T gEm 9 ¥ 12 i s wife & ?1 ww we & T 7 ofw fasifa 2 4x7=28
3 -1 -2
A=|2 0 -1
3 -5 0

Find the inverse of the matrix (ITd =%) A, where (S&l )

Or ‘e

. . . . .oX y-1 z-2
Find the image of the point (1, 6, 3) in the line 1 :T :T

X -1 z-2 . .
(T @ I:yTZT H fag (1, 6, 3) w1 Hfdfara T HL?)
Solve graphically and find the maximum values of z = 5x + 2y subject to the constraints 2x + 3y > 6; x — 2y <
2;6x+4y<24;,x>0,y>0

(Afeham A A L 2 = 5X + 2y Tafh 2x + 3y > 6; x -2y <2; 6x + 4y <24:x>0,y>0)

2
If X\/l—y2 +y\/1—x2 _1 prove that ¥ —_ [1=Y
dx 1-x2

2
(% x1-y? + YW1 =1 i w17V

dx 1-x2
Or, ‘styar’
.2
If (3T) siny = asin (a +Y), Prove that (?ﬁ Tiferd X TR) %zw

dx a
Evaluate jm . Find the area of the smaller part of the circle x2 + y2 = a2 cut of by the line X =5z

dx a
P S X=—— 24 \2 = a2 . :
(mﬁaméj“bcosxw%@ 5 B T +y2= a2 R FR M IR BUS A FE)
Or, ‘3tyar’

. ™2 sinx m
Prove that (Erfea & ) j —dx:z

0 Sin X + €os X

Qaaa
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MODEL SET (¥m&=9 O3)—V

SECTION (@mus)—I

OBJECTIVE QUESTIONS (a=gfrss us=)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 40
T ;1 " +10 . (erfafEm) ] [ quifs : 40

l. From Question No. 1 to 25 there is one correct answer. In each question you have to mark that
correct option from the given options.

99 1 ® 25 @& Fe ¥ Ry T O fadedt & @ T € S WEl 1 T I8 % 9Et ST i ST arferehl
® fafsa & 28 x 1 =128
1. The area bounded by parabola y2 = 4ax and its latus recturn is

(e y2 = 4ax 3R ST Aqera ¥ o & 1 &srher i)

2 2
@ 8% sq. units (b) 4% sq. units

2
(c) 2% S. units (d) None of these (379 & =g &)

dy
[ 2 2 _ =
2. 1- X% ++/1-y“ =a(x—-y) then - is equal to

dy
L2, [, 2 %
(AR V1-x% +41-y? =a(x-y) T i k1 | BI)

1-x2 1-y? 1— x2 1-y?
@ |1 y2 () |1-,2 (c) 1-y2 (d) 12
3. If a relation R is reflexive, symmetric and transitive then the relation is
(3R TH Fae R, e, GHMHG q°1 WhTHE 8, TE FHEen €)
(a) Binary (fg-amemd) (b) Conuugate (HI™H)
(c) Equivalence () (d) None of these (78 ¥ 1§ &)

-2
4. Slope of normal to the curve x3 = 8a2y, a > 0 at the point in the first quadrant is 3 then the point is

(g% x3 = 8a2y,a >0 & fordt fag & ifuera =) gom 9 # yaoran _?2 ? @ =e fag &m)

(a) (a 2a) (b) (a a) (c) (2a, -a) (d) (2a a)
5. LetA={1, 2, 3} then number of equivalence relations containing (1, 2) is

(afe A={1, 2, 3} @ @ e=Fd (1, 2) ot ol Gael sl GeT 2l)

(@ 3 (b) 4 (c) 1 d 2
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10.

11.

12.

13.

. . T,
The maximum value of sinx + cosx, 0 <X < E is

(sinx + cosx kT 0<X<g HATA § HewH HH 8MM)

3
@ V2 (0 \E © 1 @ 2

If f(X)=X—% then ij is (af f(x):x_% a f&j &)
(@) 0 (b) f(x) () =f(x) (@ none

[tan® xdx is equal to ( [tan® xdx =R 2F)

(a) xtanx + ¢ (b) xtanx +x +c (c) tanx +x + ¢ (d) tanx-x+c
If f: R — R is defined by f(x) = x2 — 3x + 2, then the value of f(2) is

(A% f: R > R &l f(x) = x2 - 3x + 2 5 URenfya = @t f(2) &1 9+ &rm)

(a) 0 (b) -4 (c) 2 (d) 4

d d?
If a and b are the order and degree of the differential equation yd—i+ x3d—g+ Sy =C0S X, then
X

dy  _3d?y

(f% a T b STEHAT FHHT Y-+ X gl Ty cosx 1 Hife o1 = B )
X

(@ a>b (b) a=b

(c)a<b (d) None (379 ¥ = &)

If f : R — R such that f(x) = x? then what type of a function is f ?

(A f:R —> R W&l f(x) =x2 d@ f & Her 2?2

(a) bijective (T&H)

(b) neither injective nor surjective (3 Theh 3R 7 3T=ED)

(c) injective, not surjective (Teheh, ST=BTE! eY) (d) surjective, not injective (Theh T=TEY)

The value of 1 - (jxK)+ J-( xK)+k-(i x ]) is (%1 ¥F )
(a) 1 (b) 3 () 0 d) -1

1
The binary operation * is defined on the set R of real numbersisa *b = E(a +Db). Which of the following laws

do not hold for this operations ?

(W%raﬁmaﬁﬁwRﬁwm*wwvﬁwm%ﬁﬁa*bzé(mb). TH gfwar & fau

i o e e 22)

(a) associative law (dE=d f7ad)
(b) closure law (Fatw f1aH)

(c) commutative (FAfaf™a f7om)

(d) None of these (379 & wIg &)
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14.

15.

16.

17.

18.

19.

20.

21.

The direction cosines of a line equally inclined with the coordinate axes are

(Frdwnisr e1eff & @y 9UH €9 ¥ gob WA W HI f&w FHeAnd 1)

11 1 1 1t 1 11 11
@rmra OBrra 9OEEA @ BB
The value of the determinsnt having two rows (or columns) identical is
(foreft arforer, fomert #1E < dfRal (31 =) T9F €, 1 99 e 2)

@ o (b) -1
(c) 1 (d) None of these (378 ¥ ®Ig &l
A and B are two independent events then P(A C B) is equal to
(A 3R B & @ds 52 € a@ P(A C B) is equal to
B
(a) P(A)P(KJ (b) P(A +B) (© 0 (d) P(A).P(B)
1w w
The value of (BRfoT) |w w2 1| is equal to (1 T BIT)
wro1ow
(a) w (b) -1 ()0 d 1

Distance between the two planes 2x + 3y + 4z =4 and 4x + 6y + 82 =12 is

(Tuaeti 2x + 3y + 4z =4 3 4x + 6y + 8z =12 & &= HI 3V ?)

2 2
(a) 8 units (8 1) (b) 75 units (55 ZhTE)
(c) 2 units (2 TE) (d) 4 units (4 $FTE)

Let A be a square matrix of order 3 x 3, then |kA| is equal to

(afE A Tk 3 x 3 wife &1 ol Meg8 ® @ [KA| T HF =)

(@) K3[A| (b) 3k |A| (c) kAl (d) K2|A]|

The maximum value of z = 4x + 2y subjected to the constraints 2x + 3y <18, x+y>10x,y <0 is
(atfereha® | z = 4x + 2y Widee 2x + 3y <18, X +y > 10X, y<0 & aF=id 1)

(a) 30 (b) 40 (c) 36 (d) None (&g &)

In the following questions (21-25) there are two statements. Statements | follows Statement I1. You

have to go through these statement and mark you answer from the givn options.

(Freafafea (21-25) 9ot ® < wom &3 U R, HoA-1 $ 9% FYA-11 F =H @ we qen e MU

faweat ® @ WEt fawmew w1 W arfasw o fafea =21)

(a) If both the Assertion and Reason are corredt and Reason is the correct explanation of the Assertion.

(ST oM W ® qe1 HUA-11 HUA-1 I WE e 2l)
(b) If both the Assertiona nd Reason are correct but Reason is not the explanation of the Assertion.
(JHT oM WE ® W weH-1l HeF-1 1 GE e T 2l)
(c) Assertion is correct but Reason is wrong. (eH-1 G&t ? g HIA-11 Terd 2
(d) Assertion is wrong but Reason is correct. (&H-1 Tefd & W weH-11 T 21)

Statement (&) | : If Abe the set of all lines in the plane then the relation parallel is an equivalence relation.

(THAe & T YEnet & qge=g A ° gag | qedd ey #1)
Statement (%) I1 ; Relation parallel is not transitive.(Hs® 'II' Hwae &l 21)
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22.

23.

24.

25.

26.

27.

28.

Statement (<) |: Let (M) A=R-{3} and (d&1) B =R —{1}. Consider the function (%e7 ) f: A—

X

B defined by ( s & wRtwfea @) f(X) =X%§ then f(x) is @& f Theh-Teheh |

Statement () 11 : f(X) is onto.(3T=TEH 1)

1
3
Statement (F2F) | : ,[ x“dx=0
1

a
Statement (@) 11 - | T (@UX=0 \where f(x) is an odd function. (S f(x) T famm wer 21)

—-a

- - > - - > -
Statement () | : Vector (&f<%1 ) a=21i-3 j+k and (@) b =5i+2 j—4k are perpendicular to

each other. (&R &= =)

oo
Statement (%2 112 .y _g

1 1 1
Statement (%) | : Let PANB) = 2 P(A) = Py P(B) = 5 then evemts A and B are independent

@ T P(AmB):%,P(A):%,P(B):% @ A 3R B @@ad @1)
Statement (<) Il : P(A N B) # P(A) P(B)

In the following questions (26 to 28) there may be more than one correct answers. You have to mark
all the correct answers.

frrerifera el (26 W 28) W TH @ 3ffere fashew WEt B Uhd 21 TR we ® qelt wEt fawedl # SR
it ° stfea &

2
d d
For differential equation y = Xd—i +a,|1+ [_y)

dx

2
(TaheT FHHTOT y=x%+a‘/1+(%j % for)
(a) degreeis 1 (=M 1 ?) (b) degreeis 2 (M 2 ?)
(c) orderis 2 (Wife 2 ©) (d) orderis1 (sife 1 ©)

2 -

Let (9 ) A=L _J then (7)
(a) JAI=0 (b) AL exist (AL = stfe ©)
(c) A2=A (d) A2 =1 (unit matrix) (A2 = | $oT5 3TR)

If z is the set of integers a relation R is defined by xRy b (x — y) = odd humber then R is :

(afs quiishi =1 F9=T9 z W xRy b (x—y) = Tk foom quiiss g0 oRRenfo s Heer 8, @ R
(a) Not transitive (Hsh™H &l) (b) equivalence relation (qeom Heer 7))
(c) symmetry (FHfHfT) (d) reflexive (F&geA)
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V.

29.

30.

In the following question 29 there are two column. You have to match Column I to Column 11

correctily. 4x1Y% = 6
YT HEA 29 W T hiem KT T ? Hiew | 1 wfafed i wiaw 11 9 Ky e famed @ w&-we giva w3
Column (&¥)—I Column (&#=1) -1l

1
- f X __ - -
I.  The range of the function f(x) > cos3y (@) 0
(Fe f()=e WY 7)
2 —C0S3X
T
2 T
Il. Ilogtanxdx (b) 5
0
1
1I. sin"Ix + cosx (c) {gy 1}
IV. The maximum value of f(x) = x3 — 6x2 + 9x + 15 (d) 19

(f(x) = x3 - 6x2 + 9x + 15 &1 HEAH HE B
There is a paragraph for question 30. You have to understand the paragraph and then mark your
answer from given options. 3x2 =6

9eT W& 30 & fow ws sgeur fian mn € weert § TH Sgl Hl U8 i WHE a1 SuE «g A9 Ky
T T T & W1 S KA T faswedt ® @ fafwa w1

d
A differential equation of the form d—z(/Jr py =Q where P and Q are functions of x only is called a linear

differential equation is y. Integrating factor of this differential equation is ¢/ PdX and solution of the differential

d o
equation is given by yel PX — [Qel PHqx 4 ¢ (Tarher HHfiehtol d—§+ py=Q & P dean Q fa® x &1 W

2,y § ok oo GHIHI el €1 39 Taehold GHIw & e qureher ToTish of PiX B G THehT B
yel P = [Qel P gy 1 ¢ BT e < 2)

d
I.  The integrating factor of the differential equation Xd—i +y=tanx is

d .
( 3TeTheT THIHTOT xd—i+y=tanx 1 THH T 21)
@ X3 (b) 2X (©) X2 (d) eX2

d
I1. The solution of the differential equation cos? xd—:(/ +y=tanx is
N 2, dy

(3TeIheT HHIhIUT COS x&+ y=tanx &1 g 2l)
(a) y = tanx + ce~tan X (b) y = (tanx + 1) + cetanx
(c) y = (tanx — 1) + cefanX (d) y = (tanx — 1) + ce~tanx
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d .
I11. The solution of the differential equation d—i +2ytanx=sinx, y=0at X =g

(STehe THIHT %+2ytanx=5inx’ y=0, x=— % 7@ #)
X

3
(a) y = cosx — 2 cosx (b) y = cosx + 2c0s2x
() y = cosx + cos?x (d) None of these (37 & &I§ &)

SECTION (=u=s)-—I11
NON-OBJECTIVE (AT-a=ir=s)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 60
g : 2 " +5 e (sAfafem) HA HAF : 60
l. Question No. 1 to 8 carry 4 marks each. These questions are of short answer type.
Y9 & 1§ 8 T ST Hife ® B Y% T B o 4w Fruifa R 4x8=32
1+a 1 1

1 1+b 1 |[=abc|l 1,11
1. Provethat (<@ f&) * - 20 e

1 1 1+c

Or, ‘srerar’

a b
If 3T A=L d} such that (38 ¥&#R) ad - bc = 0 then find AL, (3@ 1)

2. Discuss the continuity of the function f given by f(x) = x3 + x2 + 1
(f53 T we f, f(x) = x3 + x2 + 1 1 Giae e &)

Or ‘e’
Consider (A &fifsit) f:N —> N, g:N — Nandh: N — R defined by (aftefim &) f(x) = 2x
g(y)=3y+4and (aﬁT) h(z) = sinz v, x,y,z, in N. Show that (fT@md &) (hog)of = ho(gof).

. . . . sin(log x)
3. \erify Rolle's theorem for the function f(x) = x3 — 3x2 + 2x in the interal [0, 2] or JTdX

(sfqwet [0, 2] § Ieist WA Y Wedal s, A f(x) = x3 - 3x2 + 2x, or Isin(l)t()gx) )

4 .
4. Evaluate (W ferred) [ F()dX where (sref) f(X)={§§ESglxﬁsZS2
1 y

- . . 1., ~ .
5. If 3 and p are unit vectors and 6 is the angle between them, prove that El a—b|=5|n5

(I a R ﬁmw%aﬁ?emnwaﬂaﬁm@aﬁmaﬁ%Ié—6|=5in%)

6. Provethatthelinesx=ay+b,z=cy+dandx= a'y+ p',z=c¢'y+ d"' are perpenditionifaa' + bb'=-1.
(feem T W@ x=ay+b,z=cy+d T x= a'y+ p', 2= ¢' + (' oF&ad ® A aa' +bb' =-1)
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10.

11.

12.

Define independent events and prove that if Aand B are independent events, then P(A U B) = 1 — P(A") P(B")
(Td = w1 o € e fag W R At A ik B @ send @ @ P(AU B) = 1- P(A) P(B))

2
2X2J+sec‘1(—l+x J dy e )

1+x 1-x2 | dx

. 2X [ 1+ X2 d .
If y=sin 1(—2J+se0 N find S (afe v =sin 1(
1+x 1 dx

From question no 9 to 12 carry 7 marks each. These qu3stions are of long answer type.
I T 9 ¥ 12 < s @ife # ®| uw WA & few 7 ofw frwifa 2 4x7=28

A manufacturing company makes two models A and B of a product. Each piece of model A requires 9 labour
hours for fabricating and 1 labour hour for finishing. Each piece of model B requires 12 labour hours for
fabricating and 3 labour hours for finishing for fabricating. The maximum labour hours available are 180 and 30
respectively. The company makes a profit of Rs. 8000 on each piece of model and Rs. 12000 on each piece of
model B. How many piece of model A and model B should be manufactured per week to get a maximum profit
and what is the maximum profit per week ?

(T it o TF SR & A (FAHHE) A 9O B S ?1 T A % Y T s & fag
9 o ® 3R 1 w1 uiferer A & AU ol © ik T B % U A S H 12 9 W qen Wiewr w¢
H 3 om Wl w1 SMEvThd B 1 T q°1 Wieawt w3 & foIu Sucten stfuman o s wAW: 180 e 30
S BRI AL A F YA T R 8000 T q1 THA B YAF T W 12000 T HT AT HAH | T
A SR g B % TR T 1 eifarehag oy #AM % faw ufq wwe faio s wfre? ufq awe sifreag
AT F 7 ?

[ 1=Vx o
1++/x
Or, ‘e’
n
2
Evaluate (7 fertel) Ilogsin x dx
0

Find the area bounded by the curve y = cos x between x = 0 and X = 2x

(Xx=0 TS x= A & T&A % y=cos x ¥ o &7 &1 &a%a A H)

1 1 1 1

Prove that if a plane has intercepts a, b, ¢ and is a distance p units from the origin, then a_2+b_2+c_2:F
.. . ) 1 1 1 1

(A% T THae % HA:EE a, b, ¢ € AR THH Hot fag W gl p o © A fag w1 fw a_2+b_2+c_2:F

Or, ‘3’
A die is thrown 6 times if getting an odd number is a success. What is the probability of at least 5 success.
(T UTEN H 6 SR IS TN AR fITT @A H1 A herdl @ @ AdH 5 Aol I g i Wifehdr
H)
aaa
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MODEL PAPER

HarT—X 11
TPt (PHYSICS)

: 3 8 + 15 fae (arfafam) | [ quifs : 70

Time : 3 Hrs. + 15 Minute (Extra)] [Total Marks : 70
g =% (General Instructions) :

® i wy arfrard € 1| (All Questions are compulsory)
® o S % fau ferdl @@ Wt e T @i (There is No negative marking for any wrong answer.)
® T-TF < @Wusl ¥ ® | (Questions are in two sections)
wroe- | (SECTION-I)
agfass uva (Objective)
Kot 37k (Total Marks) — 28
FHoT I w1 T&AT (Total No. of Questions) — 25
w=ro=_ Il (SECTION-II)
A-a=gfss gva (Non-Objective)
Kol 3k (Total Marks) — 42
<Y AT 93 (Short Answer type) — 11 (Ush 2 3Th)
el 30 99 (Long Answer type) — 04 (U@ 5 3Th)
4. oo < STF geE o aridier ooy oft fRw wu ¥ | 9 A9 Al # Suersy famedi # @ e wh wed
FIWT |
(There are internal options is some of the long answer type questions. In such questions you have to answer
any one of the alternative.)
5. FqTEd Fft YA 1 ST AT & 9w H T
(Answer should be in your own language.)
6. e & SN ool Gied R ot TE 1 g WE (Fe Hierse, US SefE) o W wee afid ¢ |
(No electronic gadgets like calculator, call phone, pager are allowed during exam.)
7. TS T 1 IW T T 3T THo AR Hie H ITYe fashed &l Aicd a1 Fal 91 ¥ T4 0@ | FL T |

(S % fw A I () & A A A wel °H 9 w@ fafea

(The answer of objective type question is to be given on supplied OMR sheet by completely darking the
appropriate answer option. For exmple if answer is (c) the you should fill it as shown by blue/black pen.

(@) (b) (@) (d)

ada
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OMR ANSWER SHEET OMR 3 YA OMR NO.
s 2010

Instructions : e .
1. All entries should be confined to the area provided. 1. wft wfafeat 53 T wom 7 & @it @
2. In the OMR Answer Sheet the Question Nos. progress " . )
from top to bottomn. 2. OMR T 75 § 437 H& HAY: TR Y 1= &1 X & T
3. For marking answers, use BLACK/BLUE BALL POINT 3. IW S Hey/Ae did @rge 9 gR fafgd ¥ |
PEN ONLY. . .
1. Mark your Roll No. Roll Code No. Name of Exam. Centre 4. & I ﬁ?{ m *, Tﬁgﬂ F% F T OMR SR 7 §
in the boxes/space provided in the OMR Answer Sheet. fHfee refi/eemi H/m ford |
5. Fill in your Name, Signature, Subject, Date of Exam, in 5. OMR SR 73 & Fefifid T W o1qen =1, sedier, o wde
the space provided in the OMR Answer Sheet. fei .
6. Mark your Answer by darkening the CIRCLE completely, i F R ]
like this. 6. 3T IW & N H U &Y ¥ e X gU fafed w1 |
Correct Method Wrong Methods T fafy ot fatEt

®O0O® ® @00
®O0O0 ©eC0 %?)%%

@@®0OD

7. Do not fold or make any stray marks in the OMR Answer

Sheet. 7. OMRSW U3 &l 7 U 212dl 3§ T Jel-del Tog 7 o |

8. If you do not follow the instructions given above, it may be 8. o fd 13 fdent w1 e 7 fory oM =t fefa & Swe o o
difficult to evaluate the Answer Sheet. Any resultant loss e S He B | T S gfie @ e o R
on the above account i.e. not following the instructions 2 af 31 e St wdiane Em |

completely shall be of the candidates only.

BIHAR SCHOOL EXAMINATION BOARD

1. Name (in BLOCK letters) / 7= (o140 & e ®) 7. Roll Code/ I &I 7. Roll Code/ ¥ &

|
2. Date of Exam / wdan =t fafs © O ©® O © O ©® O
— o o o o ® 0O 0O O
e | @ @ @ @ @ @ @ @
® ® @ O ® ® ® O
4. Name of the Exam Centre / 7% 1 A
o | @ @ @ ®@ ® @ @
5. Full Signature of Candidate / wigmeff =1 qoi g&aaR ® ® 6 6 ® &® 6 6
| | ® ® ® ® ® ® ® ®
6. Invigilator's Signature / & &1 s&T&R @ @ @ ® @ @ @ @
| | ® ® ® ® ©@ © ® O
For answering darken the circles given below / ST & foT =i sifed =R =t T8 = | = B
L ® © ®© 14| ® © ®© 28. % % %
2.| ® © @ 15. | ® © © 29 1. |® © O
.| ® © ®© 16.| ® © © |® © O
41 ® © © 17. | ® © © @ © O
5.1 ® © @ 18.| ® © @© v|® © ©
6.| ® © @ 19.| ® © ®© 30 I |® © ©
6 ® 6 o 2® ® 6 o e & O 0
8. 21.
|® ® © ® 2 |® ® © © "e © o o
10| ® © © B|® ® © ©
1| @ © @ 2.1 ® ® © ©
12.| ® © © x5|® ® © ©
13.| ® © @ %.|® ® © ©
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MODEL SET (at=ssa a=)-I

SECTION(=os)—I

OBJECTIVE QUESTIONS (g s us=1)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 o (erfafEm) ] [ quifs : 28

YT @A 1 | 10 o B I¥ 4 =R faeed Ry g ¥, e @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

FeTeR T S.1. W B © 1 (S.Lunit of flun is)

(A) 3T\ (Ohm) (B) & (Weber) (C) 2He (Tesla) (D) =% & (None)
IraE H AT g (L) A g o (L) Ha g g

The relation between geometric lenth (Lg) and magnetic lenth (L ) is-

5 6
(A) L, ==L ®) Ln =¢ L €) L, =L, D)L, =2L

9

6

T qT T R AR HHS: gam%%mﬂm@qﬁsrrﬁgéwuaﬂ"aw%fmmﬁw

3 4
Reflactic index of glasses and water are 5 and 3 respectively for say of light going to water for glan, the

critical only will be

A sin‘l(ﬁj B sin‘l(gJ C sin‘l(éj D sin‘l[gj
(A) 9 (B) 3 ©) 4 (D) 3

3T Arge ™ g=ish— ( The modulation Index in amplitude modulation is-)

(A) ¥ I B g (Always zero) (B) & &= = g (Between 0 & 1)

(C) 1 @M o & «r= Bl & (Between 1 & o0) (D) 3™ ¥ =g =& (None of these)

fohe R0 A U o Y STAfkerd Tl T Soreell SHeRAT FoR 3Tl € 2 (Air bulbla inside water shines due to?)
(A) 3add ¥ (Reflaction) (B) W= | (Reflution)

(C) ot offafer wad o (T.1LR.) (D) 3™ ¥ =g =& (None of these)

Toh IO FHR A & @i & o9 Sl o9 W 1Rl &1 °19

When a dielectric in introduced into the gap of a parallel plate capacitor, the capacitance of the capacitor :
(A) =@ & (Decreases) (B) siga1 & (Increases)

(C) ¥®M wal ® (Remains same) (D) = § &g &l (None of these)

Ph-[3]



10.

11.

12.

13.

7 & fog yam ¥ foe &1 =gl 1 mmaen fore @ ©© &t g 1 m 21 afg e w1 a0 awerg 6000A 8
first =t %ﬁ@'s‘ BT : (In a double-sit experiment the distance between the slits is 1 mm and the distance of the
screen from the slit is 1 m. If light of wavelength 6000A is used, then the fringe width ( p ) is— )

(A) 0.4nm (B) 0.5 nm (C) 0.6 nm (D) 0.8 nm
Teh GHM Grhd &5 § T A 01 & 9 whi T3 W= gHardt ® : (The radius of curvature of the path

of a charged particle in a uniform magnetic field is directly proportional to the—)

(A) STe¥ & (Charge on the particle) (B) @eT & (Momentum of the particle)
(C) =it & (Energy of the particle) (D) &= =1 e & (Strength of the field)
UHF smafa & @ & = fafa 9 "= e € : (Frequencies in the UHF range normally propagate by
means of-)
(A) TRBTE T (Ground waves) (B) 3ATRTST T (Sky waves)
(C) =dg @ (Surface waves) (D) T¥1 T (Space waves)
fean T Wena frefud #wa € : GAGE. (The given symbol represents the GATE. )
=
(A) AND (B) OR (C) NAND (D) NOR

YT A 11 § 15 9 B T&® U9 W QA YA (FUF | W@ wed 1) Ky T R T e @ SR
R f§u T faweat (a), (b), (c) W@ (d) ® § W&t faweq &1 g1 H1|
In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given
choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5
(a) STR H %o TE T 3R FHeH 1 FoF | /1 & e 2l

If both the statements are true and statement li is the correct explanation of statement I.
(b) o R T e TE ? IR HeH |1 HUA | H FE AR T 2

If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R &M | W&l 3 e || e 21 (If statement | s true and statemejnt li is talse.)
(d) SFR %A | el 3R ®eF 11 @&t 21 (If statement | is false and statement 11 is true.)
FeA-1 : P, N. S Srie it i 4ifd w1 & 2
FeA-11 : P. N. SR s/ie smerfta § & &t & uv" § 76|
Statement-1 : AP. N. Junction diode acts as a natural transister.
Statement-11 : P. N. Juction diode operates in the forward bias and does not operate in the reverse bias.
For-| : e & forga Jrashia W1 % FEEER, SR T URed S RS X Sgaded 9 &
IF 2
FHUA-11 : S T W o1 fog 1 e el el % U W gl €l
Statement-1 : According to faraday's electromagnetic induction, the negative rate of change of magnetic flux is
equal to the induced emf.
Statement-11 : Lenz's explains the negative sign on the basis of conservation of energy.
HA-| S IR e faeied a1 gos AR HoAoq el € al Sl s gt 8
FA-1| ; 9 AAE BT S Sl fa Ffekata Z & WY ggdt @ Tefen goh ARGRl w2
Statement-I : Energy is released when heavy nuclei undergo fission or light nuclei undergo fusion.

Statement-11 : For heavy nuclei, binding energy per nucleon increases with Z while for light nuclei it decreases
with increasing Z

Ph-[4]



14.

15.

16.

18.

17.

19.

20.

21.
22.

23.

FHA-| : 5T TIA YRS TG 5T @ oRdl § @ ek TN § T2 I 2
M- || ; TR T HROT ST 1 qaresd R R 2
Statement-1 : When a beam of white light passes through a glass, the light splits into constitutent colours.

Statement-11 : The dispersion of light takes place because the refractive index of a medium depends on the
wavelength of light.

FHeH-1 A x R ygra qen T FRaeg a9 81 @ x ~ T IF JagesE wwd & fau T 99 & J6R O
@ BT

Fo-11 : gfagreha gt =g fam w1 e #w17d ¥ |

Statement-I : If x is suseptibility and T is absolute temperature, the x-T graph of a diatomic substance is a
straight line parallel to T-axis.

Statement-11 : Diamagnetic materials follow curie law.

I3 G&T1 16 | 18 % & Y9l & 9K fasmey Ky 7w 27 foad e | otfus s uel © | wet fawew

&1 A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
questions. 3x1=3
gEgie i T =1 : (Radius of Hyderogen atom.)

(A) Z% FEEIE ? (o Z) (B) 2 & THMUE B (o N?)

(C) Z &% =Fepaurt & (oc Z71) (D) & A € (oc N)

15 cm ®I%hd T & TH Fadel 901 ¥ fohat g W a5 T W &= T faenferq gfafas s#ar @ 2
The distance of object from concave mirror of focal lyth 15 cm. so that image is there times magnified.

(A) 7.5cm (B) 10 cm (C) 17.5¢cm (D) 20 cm.

ek HUSH! Teh W1 Huea & et ;. (Choke coil is an inducter of)

(A) THiaema $== ® (High reactance) (B) wfeema =1 € (Low induction)

(C) wfaliw 3== ® (High resistance) (D) sty /=1 € (Low resistance)

T & 19 ¥ 22 % P I W-1 B TR fawen g WE-1 % WY Ut &1 "t faeam W]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
i (Column)-I Hiad (Column)-11

ArEdfeeh o] Wi hleulTeh Wit (A) T YHfd a6 H SRR H TR

(Virtual imge of real object) Wave, wavelength of the size of the object

quf e7dfer 9ad (Total internal reflection) (B) 3mmeRTeT &1 e W (Blue colour of sky)

oA (Scatting) (C) et a7 (Optical Fibre)

faad= (Diffraction) (D) 3T« g4Ur (Convex Mirrore)

YT & 23 | 25 T & TOU Tk IS0 KA1 741 @ S0 H o @ @ UH SHS 9% KU MY gl
1 ¥ S R T fahew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6

12 V& TF TRy 92 &1 9vft R, =2Q T R, =4Q & 3 9cd I8 LT @ :
uftay & faga & € ¢ (The current in the circuit is)
(A) 2A (B) 2.5 A (C)3A (D) 3.5 An
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24. 97 R,% faw fawarw € : (The potential difference across the both with R, = 4Qis.)

(A) 2V (B) 4 V (C)6V (D) 8 V
25. 9% dod § wfd & € : (The power dissipation in each bulb is :)

(A) 4W,6W (B) 4W, 8 W

(C) 8W,16W (D) 8W, 12 W

SECTION (=mo=)-—I1
NON-OBJECTIVE (fAIz-a=gfrs=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ¢ 2 "er +5 e (sfafem) HA HAE @ 42

oy IAUT Y (SHORT ANSWER TYPE QUESTIONS)

YT S 1§ 11 9 @ SO0 YT ® | Tk I 2 b B R
Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2=22

YA S FM R ?

What is Vacus Junction ?

T R0 HT IR fAE qo1 TR FIV TH AUGAHF® o qay fAaE |

Define Brewster's angle and write down the relationship between Brewster's angle and refractive index.
@t fo vk foagea el =t 1 aifa Sueht e & ga #)

Show that the capacitance of an isolated charged spherical conductor is directly proportional to its radius.
fohE o5 1 TGS W Yo 1 YSiehul fehal ST €1 Weh WA WehT¥l i dieidl Teh ¢eeh o TATCESR & s
F H0 Y HY Gafd 1 39 WE B wemw 9§ fgend |

Name the device for producing polarised light. How does the intensity of transmitted light depend uopn the
angle between the polariser and the analyser ? Show it graphically.

femmd TC THEAA G &9 § UREH F SR HU % W ST S e ® SEHHEa
et 2

Show that the cyclotron frequency is inversely proportional to the mass of the orbiting charge in a uniform
magnetic field.

Tifead 1 HwE®weH 2.3 eV 1 F T8 680 nm e THE & oIy YRy yud yai¥fa sam ?

The work function of sodium is 2.3 eV. Does sodium show photoelectric effect for light of wavelength 680 nm?
Tk 8Q & Uy ol AR kI HeA W 1800 Hig X Wen © SR S 9m # uh @y us fean S
21 319 3@ T 3Mpfd & AR & Wad™ &1 TOE R

A8 () resistance wire is bent at the middle by 180°. Both the halves are twisted together. what is the new
resistance?

AT HIZHITHIT TehT9 HIZHITHIT ¥ S8’ 2| T J&F R0 ¢ |

Electron microscope is considered better instrument than optical microscope. Give one single reason.
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10.

1.

R 8 W S fag W e o wHe € 2

What do you mean by neutral point ?

ARl ol oo H SR T H |

What are the point of differences in inpreference and diffraction of light ?
T ST IiATcIeh! 1 TYh T Y |

Obtain an expression for the chapacitance of a parallel plate capacitor.

e STU9 WA (LONG ANSWER TYPE QUESTIONS)

12.

13.

THA TS 128 15 O ST WeA & | 9&® U 5 3F B ol 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 6 marks.

TRay-feaor & #emm | P-N 699 &
(i) o At 1%+1%+1+1=5 mark
(i) uv=E sIfafa 1 99| qo1 SAfTasT 9% S 9RuY a9 & ¥8R P-N | &1 76 1 Resd &
&1 H TR A

Or, Ayan

Fll-q2d 1 B? TS MMUR W ek, AGulerh 9 Hel o o A wi| fmdt srgemas & gfy qqae
¥ ofted" % @1 fhg e a5 €, THed) 1+3+1=5 mark

Explain : (i) Forward biasing (ii) reverse biasing of a p-n junction diode and draw characteristic curve. With
the help of a circuit

diagram, explain the use of this device as a rectifier.
Or, JAYarn
AR H TEN] GO & Nl U qen fREt Fen B gEH orel golae & el bt U
F 7 FHA Il b KUMHS BH H AU T2 A
State Bohr’s postulates for an atom? Calculate energy of moving electron for n orbit? What is the significance

of negative energy? 2+2+1=5 mark

fog W o wivhg fies =gl #1 =ik aw W | 5 mark
Or, 3r¥an

* 1 1 1 Q & - ¢ *
TR TZ(”—l) a—ﬁ Tt Y (ST dehdl @ oref W © 1) 5 mark
2

Derive an expression for angular fringe width in Young double-stet experiment.

Or, 3r¥an
. l — (n _1) i_i
Establish Lense Maker's formula f R, R,

(Where n is the refractive index of the material of the lens, R, is the radius of curvature facing the object and
R, that of the other surface.)
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14.

15.

—<__SECTION (@mus)—| :OBJECTIVE (S&qfiress wo) >——

1. (b) 2.(a) 3.(a) 4.(c) 5.(c)
6. (b) 7.() 8. (b) 9. (d) 10. (c)
11. (d) 12. (c) 13. (c) 14. (a) 15. (c)
16. (b) 17. (a, ¢) 18. (b, d) 19. (d) 20. (c)
21. (b) 22.(a) 23.(a) 24. (d) 25. (c)

favarl V, T V, 7 sifase weifor, et et ¢ T C, ¥, % WAR WAeH | o SNl 1 s

T Y | 5 mark
Or, stodan

L-R 9ftuer ¥ fe@rd ff e =wemdist 9 9 sed 2

Find the loss of electrical potential energy when two charged capacitors are connected in parallel. 3 mark
Or, AYen

In a L-R circuit, show that current grows exponentially.

T 9gd fgya & FRor fRefa fag (fageq fag) ® o &9 1 digd &1 =19 o &L | 5 mark
Or, stean

T JeATed 9 & foe ot wem g o Rrer ai e oAt o ol Swed qen 39 e Hee wenfyd

Find an expression for electric field intensity at an equatorial point of an electric dipole.
Or, stean

Define instructions, rms and peak value of a.c. and also establish relation between them. 5 mark

ANSWERS (3<1Y)
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SECTION (w=mo=)-—I1

NON-OBJECTIVE (FR-a=gi=)
Y I TRARR (SHORT ANSWER TYPE QUESTIONS)

1.39 gfe @ A. C. @& D. C. <l 1 A9 1 <1 Tehdl 31 306 &7 ®9 9
contant <1 AR MN &t &, foreh fag C W 2qfeem — foma o fafda emfrqet & @
T Bt @1 9% g0 e W9 & U ffad e § S @ d R

oHieh gl o AfhH W TeamHI (G) T[S @l 81 96 dR ¥ YR Yarfed el €
at fomg C oft 7 = S B1 A19 SEE-g 1 Gl & s AR gH % RO See
back effect & ufgy # faga-u) 3c0=1 &t @, o oot & fagy @ <@ =
kel €l

This device measure A.C. and D.C. both. It consists of a wire MN of constant
at with a thermocouple junctions of Tellarium — Bismuth at C. This entire arrangement E
is enclosed in an evacuatial sphere. 1 mark

A galvanometer is allowed to flow though wire the point C luomer hot. Due to
genested temparature difference current flows in the circuit as on seaback effect. Whi

the galvanometer. 1 mark

2. T HIU ; AYfId FhRT FRI0T T THAA T T8 S hivl Fieeh faw srafdd fortor we aafdd fortel wem
oA Y TR HI FHEA B 1 mark '
fom o 7w ®0 6, R
siné),
fom 9, sedles U= 7\ = u=tané,
sm(]ZY—Hp) =
Ig Gy JE-FEn she B 1 mark

Brewster's angle (i ) is defined as the ancidence angle at
which the reflectd ray and refracted ray are perpendicular to

each other, as show in the fig. i.e.
3. fogaa Ticia ares W 6w Q 39 W favya VEm |

The potential of an isolated capacitor having changes Q is).

The capacitance of it is =TT & @i =11 <GR 1 mark
Q Q
CZVZ—Q =41, R —CcuR 1 mark
(4HG.R)
4. Calcite Prism or Nicol Prism : 1 mark

According to Malus law, when a completely plane polarised light is incident
on an anlyser, the intensity | of the transmited light is proportional to the square of

cosine of the angle @ between the planes of transmission of analyser and polariser.
So. 1=10Cos?® 1o represents maximum intensity of the transmitted light. T

figure shows the variation of intensity (I) with g 7
Graph 1 mark
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2zr 27 27m

i : T=
5. The period (3Td: STadehTat) vV VvV B 1 mark
1 B
V=—=——ro
sgfa (Frequency) T 2
1 o1
3d: gfd « o Hence frequency is a 1 mark

A charge g as projected with speed v and is perpendicular to the megnatic field B, as shown in the fig.
Since the magnetic does no work, hence the speed will not change. Force experenced by the speeding change

is F=quwB . Which acts perpendicular to both v and B. This force will more the particle along a circle of radius r
(say).

o Terdlt 39T qshi v =Tet © ek g & B'oh ofteed thehl STl €, @ STTAYT shi =1cl 7e| aIgerdl © Sfafeh SHW
T F=qvB a9 g 98 o

Thus, vdel B S & oeed gial €, 37d: a9 g Tfd s ofTd §, den

sz r_mV

gvB= = _q_B 1 mark

r

. hc 1242
6. A, el TRE (there hold) = — = 3 m= 540 nm 1 mark

¢

Given wavelenth of incident radiation.

< E R AW=TE = 680 nm.

31d: el foepa wwre @fard &T gm (Hence no photo dictic effect will be observed) 1 mark
I
7. R=’DT. When p = Resitivity;  I= length; A= Cross-section 1 mark
In given question the length is halved and cross-sctional area is doubled. (f<=@m = 2 T =Teter 1 oEre e
T S © ql STTE HIE HT AAEA AT 1) 1 mark
72 1, | 1,
"R =p—=—"Fp—=—*800=2Q
PN T4 P AT s
8. Hfeh Tl HIgh T I fmal dieh @@ W enefa 21 1 mark
TAFI I T N T SETIhAHR FUETSd a1 <1 Geha1 € Safeh Fehieh gerqel fHiyem atmeed
W & HH H E | 1 mark

Because of the fact the the working of electron microscope is based on de Broglie wave, which implies the
wavelangth can be adjusted according to the need, where as optical microscope works on fixed wavelength.

9. fr fog W % WU I &1, = fag SerEi fag weomar @1 59 grehig & § oo Yerd ©if=h s @
€ TR S Yreihig &5 o o1 eidl &1 Tgell et & FrEehta &5 i el w1 Aifdst e (Bn) 3R SH g
T FrEhd a1 o7d: & W ael W Wi W RS T WW g 81 7 W S welt % "/ ser o faradia feem
H el St #1 3 T W SE 9o TH-gE S Ggferd Y 3 € o 39 M 9@ ik 9 e 11 et @1 a6t

Tk Ted W HiE faad T g 2 1 mark
I g W g & &9 Ht Aol 9°1 YL & kg & HI Aol bl Afas Sk swek o faada
B 2 1 mark
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10. =Afqetor wd foaadd § Faw—
=gfdsheur  (Interference of Light)

(i) AR FT F A FEG A § =T o
T goeRd T % W= B 2

(i) AfaeR o o 9ft <@ fiFs T wH e
1 Bl 2
(i) =afaRor foo § fFS wHE SeE &1 e 2

(iv) =afaeeo foa o fafss gm: qoi sivsre
(1) B 2

faads (Diffraction of Light)
forerde 39 AfqeRtor o1 999 © S TH & a0 %
fafv= faget & =oerd fadiae cwRmEReET & o=
B 2
Safw faads fom § fifs fafa= deamet &1 gt 2

Seifer Tererd ot o fipst weft off T =rer 1 7=l
Bl B
Stefer foed fost o W@ & g 2l

Difference between interference and differaction of light :

(i)  The phenomenon of interference place between
two sparate wavefronts starting from coherent
sources.

(i)  All the bright fringes in the interference pattern
are of equal intensity.

(i)  In the interference pattern, all the fringes are of
equal width.

(iv) In the interference pattern, the minima is atmost
dark.

11. 3Tyt gfEfess § @u .

gHferan fe n=9fd Twis o= § B S TE;

B, Ik RO = [N,

Diffraction is the effect of interference taking place
between the secondary wavelets starting from
different points of the same wavefront.

But diffraction fringese are of different intensity.

In diffraction it is found that all the fringes are not of
the same width.
It is not so in the diffraction pattern.

1 mark each (with any two)

q=YaIfed oW; A= 3TIRY HIE H &TFA
1 mark

TRt 1 o | W EREg T = BA(nl) = (u,niA) (nl) = (u,n% Al

nZi Al
YR ng ZL = u,n* Al
i i 0

T Tl SEdH & Whd = pn’

1 mark

T ST ¥R (LONG ANSWER TYPE QUESTIONS)

12. A p-nEfy ¢

SE p-n G W Al fawaiat iy fran srar @t 39 @i s afeEd p-nEiE” wEd © 1 p-n @i W

YR F AR Gva - e il |y e yve stfEfal
W PG e fawe Wl n-argErersh e fawe W wAifsa fohar s

T p-n T emefamm FHE WA 7 | 39 AfEfa | fewehem a9 | el o & (IIEb) ﬂm

%ﬁnﬂﬁmﬁﬁgﬁ%ﬂ(ﬁ)m%aﬁ@ﬁgﬁ&iﬂﬁmﬁ Ep, 9 %9 & W Yy

1 ® | 3G HRU YA K1 Hqer 1 feefa off, ord o5 Sl @ qen o1 ermaw fomfa
TH o €1 few =W Tw v oft gdaq € oedt Wt ® 1 o1 A U™ P Y N

R St ®

Ph-[11]




9 9N 1 favaia® & @ wE wreft e 79T ST | oTa: p-n Wi sim & frem o ue T wd a-faseia aw
§ Yy & 07 F T A 2, I W s 9% hed © | o ° 39 OA-9 g gfed fea T ® 1 1% mark
IR N-3TgaTh &l oA f99a | A p-Tgarcsh o 4 favg | Faifsa =2 @ p-n 9y 999 sifea +et

w%lsﬂﬁuﬁﬁﬁﬁﬁgﬁﬁaébﬁﬁﬁwﬁmﬁgﬁm £ o o 3

o R0 SgHEs fomun fache o= 8 S © 9o R & &1 =ier o8 S 2
Tl e i Tkt @l @ W 37eq W& & Yo ¥ g o ot @ st N9 P et
3R SR Bt werdt © | ot o 9w OP g wefvfa ® | =l eigi-« <t oft emu et
T 9% STCUHEARSI € | 98 AT HH BT B T 1% mark
Sfrenafird aw—P-N 9y & o1 sifvHfa favdai@ V @ | 9 & o9 g 9Mra: 3 &1 99 &1 qred
T et s |-V ok e Y T g 2
foo § OA smaafyid, OB uv= #1fyid den BC S=u uvg i fd & 1-V- W% 2l 1 mark

I{mAJ-T j
V2 ; plal .
F 9 v, Vivaiy

b (A)

pn-TfY: TF el & ®9 U — youmed Sia § ws e ¥/ Siq 9 w1 fK&ww £ 1 pon |y
g 3wl | sTeaa & gfquy den uve AfHfa § erd sifues ufediy <Y & =ield 39 9 B9 Tored! o i
fow =1 THRF g} § aREdid HT 9 21 o p-n Sy ISR ® w1 § vy @ ot © |

1 mark

pn-Ef T quf fewsil & w9 H-qof fEeewi § ol o 40.6% qen quitgseRid § 81.2% Bl €1
Energy bands in solids
Forward biasing of PN junction diode.

A pn junction is said to be forward if an external battery of emf greater
than the potential barrier (\Vb) is connected to pn junction in such a way that +ive

terminal of teh external batter is connected to p-side and -ve terminal to n-side

of teh junction diode.

In forward biasing, applied forward potential establishes an electric field | % Y
which acts opposite to field due to potential barrier. Therefore resultant field is
weak end due to which potential barrier is considerably reduced and hence the
depletion layer becomes thin. As a result a low resistance path is established for | E!

Ph-[12]



entire circuit. Thus current flows in the circuit. This current is called forward
current.
Reverse biasing of pn junction diode :-

A pnjunction is said to be reverse viased if the +ve terminal of external
battery is connected to n-side of the junction on diode and -ve terminal is con-
nected to p-side of diod.

In reversbiasing, applied reverse voltage establishes an electric field in
same direction of potential barrier. The reverse voltage supports it, as a result
majority charge carriersare pulled a way from the junction and hence depletion layer increases. Therefore a high
resistance path is established for the entire circuit and hence no current flows in the
circuit. i.e. inreverse biasing of diode no current does not flows in the circuit.

PN Junction diode as half wave rectifier :
The rectifier, which converts only one half ofa.c. intput into d.c. is called half
wave rectifier.

During +ve half cycle of the a.c. input voltage the diode is forward biased and current flows through load
RL. This current develops a voltage across load PL.

A C. sourca

Ll 1
Ll Ll
H 1
: 1
) i
n n
ol SR =
i i
)
¥ )
¥ 3
I 1
1

L= 02 (RB.)

s |

During -ve half cycle pfthe a.c. input, diode is reverse biased. No current flows in the circuit and hence no
voltage is developed across load RL
Thus alternating voltage fed to primary coil (P) of transformer (Tr) appears as pulsating d.c. across the output load
RL. Since voltage across the load appears only during +ve half cycle of the input a.c.the other half is missing, thus
this process is called half wave rectification and the arrangement used is called half wave rectifier.
Or,
wWa A &L (Self Practice)
Or,

ST T HEV-ATSA (Bohr's Atomic Model)

1913 # Fied 97 TS & WAN-Aled d Wih & FleH fqGIq Hl M TR SH-THT] &
TIFH i Thel AT i T THV] 61 THh 91 Aled <A1 | 9 Aled hl 9 h1 WRAV[-HISA Hal
Wl €, S 9R % Frefated SfEEal W e 8-

(a) THT] & % W LFERIG A9 gl & Foraert a1 Ze & SRIeR il €, Sfel Z TWH[-shAls%h qel
e TR W SO & URHO 1 €4 AEY B

(b) Setat, s & =R 3R IR wHenell o sl wal & | 7 Henell o el seee fafsio
T SO @ ¥ | T Feel @ LIRN FUMW HE S R

(c) Tl oft Tormeft shen & forQ sl @R ifyeh & offe framsiia sTetv-aa eavas iy o
TEH AT T
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(d) TerRiT =t Tt wamd wa TE et € | Solaeid hadt el wenstl W T Hehd  FH S
HIMT G [/ 2 1 YUTek TOIST BT B, W&l h Wiieh 1 e femis 2 | an Fadem
yfaee HeT S 7 | AR TeiaRi 1 S m, B qel 9% v AT § r 5 i g<ia wan | 5W W@,

h
q IHHT HITT FAT mevrmlwaﬁwﬁmﬁﬁaﬁw,mevhn% v (1) 2mark

S@l, n Tk e (n=1,2,3,......) ¢ 58 &I FIeH WAl 1 Fell 1 HA-GEA Hel Sl 8 |

T Tl el BISHL Sl LA HEl H =l Sl 2 SR S Tk o e S Tl wen
T 9l T wen ol ®, rfd W SHeRl HehHUT BT €, A Sl b1 Scds Bl € | 39 YR W
IEfStd (I ETNEa) o Soeid i S hensti H el % S % o Bl ¢ adr Scedrsid (A;
STIPNfod) Sl e 1 e % ®9 ¥ Bt €, wfd E, —Ep =hv w (2)

e fagid | i ) #1 ST Wav-aied s Hifawt &1 gof uR € | 39 fau 3=
1922 # 9d qWRR | FEIG foRar T e |

gEgISH Wy 1 aR fagia

AR & STTER, BTESISH 1 WA & A9 & =R 3R kR Fell W Teh geiaei Sudl €1 Wt
foh TR 1 TN m, q1 AN _e®, T WAF W HH-STA H IRAT 4o T

AHferan fo seiaei v 9 § = . w el wan g @ () | 39 g T & faw stavas
Afshsla o9 TfIF FR selag= W R S¥d a1 Holig HY0 9d gR USH el ¢ |

e mev2= 1 exe mov2 — e?
“ ' 4n € rn2 g e I'n - 3)
h
R & A & STER, SoiaeH Shadt =1 wenstl ¥ ¥ gt € faay fm sush Fivia dom P
h
1 Ui TS ©, 3TeHa MgV, =r12—TE o (4)
Sl n T s 2 (N=1,2,3, .......) TR FaT B FE-GEN FEd © |
2.2
g n°h
m‘lwm)aﬁaﬁwww(s)@ﬂméﬁmrn:nmez v (5)
e

T TR S hA H € STt B (2 % wErge e €, ife e (5) F v afert
i ® | o1a: %AW, weell H e quilw 1, 2, 3 ... @ ot & WA B | SR qUihl ol
T werat i FACH HEAT el Sl € | TGS WA % oIy Yo SR Tl %W Faled Hed, et
n= 1% F&1 F B B AH T g g1l T A § R AR B wed ®

%m@m‘eﬁmaﬁag—dsmi T I TS Sl IR ] 6 fufas St % A & W
BT E |

” - : 1
solaRed i Tfas e Eg :Emevz. et (3) 4, meV2 F AH CH W
1 1 ¢
E == &
ileat) -
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3Td:, WA i daga Tefas sl

e _ 1L (+e)(-e) 1 &
p_4neo r - dney r

3Tq:, TRHY] T KA Il

2 2
1 e 1 e
En=Ek+Ep=Ek[ —}— —

ey 1 ey r
o2
Ep=-
8neyr
TR (5) 9§ r 1 °HE FHERW (8) H T W,
4
S
8< n’h

. (7)

. (8)

2 mark

. (9)

STYH g7 W TEGSH WA i et (59 Feffa ot sel W1 8) W e § 9 SHR Solaed

nd FeicH He W IH W B ¢ | 38 I H n Afafed qeft wferl e €, o wAn] S S e
el & @ (n2)® FHAI el gl

Sl % WY AN HOMHE o TE oaqrar © fh W] U dfY W ® 91 n ' Sed W Sl b

aTEdfaesh W Sl © | 31d:, Sed hensll i el X 1 heneA w1 Soff @ Ak B €

<fh Jor Fe % WG ol AN T T, I: Ig TOAY e TR T €, Stefd W sTewen

A g st e H gHar ¢ |

Postulates of Bohr’s Theory :

1 mark

(i) The central part called nucleus, contains the whole of the (+) charge and almost whole of the mass of

the atom.

(i) While revolving around in a permitted orbit, an electron possesses angular momentum ‘L’

(= mvr) which is an integral multiple of h/2 . i.e.,

(i) Electrons are capable of changing the orbits. On absorbing energy, they move to a higher orbit.
Emission to a lower orbit. If “f”is the frequency of the radiant energy, then hf =E —-E,
where E, =energy of electron in lower orbit, E, = energy of electron in higher orbit.

Energy of an electron :
Total energy = K.E. + P.E.

2
(@) KE.=%mv?= %mx 1 .% from equation (i)

4ne,

_1 4 ZE
K.E.=} 4n, 28

(b)  P.E.=Potential at the point x charge which is placed there =

__ 1 zeé
P.E.= 4ne, 1

P.E. =-2times K.E.

Ph-[15]

1

4r

499

€o r

whereq, =—eandq,=Ze



2
(c) E, (totalenergy of the electron, also called its binding energy) = K.E. + PE. =— % 47%80 Z%

E,. Totalenergy (i.e., binding energy) = - K.E. or, =1/20fP.E.
Substituting the value of r fromequation (iii)

__1
E,=-%.

2
L Zex I, m2262
4ne, € n’h

2 4
E =— 1 . Z-me
n 8802 n2h2

| B, =Rychz?/n’|

where R , = Rydberg’s constant = 1.097 x 10’ m™ & ¢ = speed of light in vacuum
Substituting the values,

E,=218x10"°5_ 136y
n n

Total energy of an electron is a negative quantity means its is bound to the nucleus
13.  Young's arrangement is shown schematically in monochromatic light emanating from a narrow slite S is
divided into two other narrow slight S, and S, very close together, at a distance d. A screen is kept at a distance D

from the slits S, and S,. The two sets of wavlets leave is phase. But they do not mnessarily arrive at P in phase
because of the path difference (a—r,) for the two veves the path difference is given by

(Fig.& Description) 2 mark
L Llnse g,
\. i
b ale
Ct‘- k 1 mark
A=r,=dsinég 1 mark ..(1)

constructive interference occure at p when

A=r, =dsin@(na)na .-.sin9=“d_/1

The central bright fringe at 0, or zeroth fringe (n = 0), corrsponds to zero path difference, or sing =0. If point
P as at the centre of the with fringe, the distance yn from the zeroth to the nth fringe is, from figure
y, =Dtané, 1 mark ..(3)
If y < <R, then on for all values of n is axtrenaly small. In that case, tand, ; sing,and y, =Dsiné, .

Therfore,

nA
=D=Z
Ya q ~-(4)
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Or, = o foret oW L & 9o o1& W Tk o%g O W&l T2 1 &9 o i Meita wag &1 = C, T C, T

Let an object O is placed on the principal axis of a lens L as shown in the fig. The two spherical surfaces of the

lens have their centres at C, and C, (Fig.& Description) 2 mark
‘f »
—=T,. \ S )
R = e
Fal .(_"I ¢ AL" (‘ J 14 1_
| | Qt,/ | : 1 mark
b

T 3 O T YR H PR T Q1 STYech 0§l YW TaE § 196 % a1k O Wi yfafad O, W 7, =
TR TaE & oIy o 1 e Far & den Afam gfafersr | @ S 21 (The optical centre is at P, and the refractive
index of the material on the lens in N. Refraction from the centre surface, the image of O is formed at O,. The image
O, now acts as an object for the concave surface and image is formed at 1.)

T STTe & fae Afg u = a%g 1 i wol v, = Ufafaw &1 g8 (For the first refraction, if u be object distance
v, be the image distance, then)

n 1 n-1
at V—l—a= R, ..(1) 1 mark
W e & fau, =Ase 3 (For the second refraction, the relation may be)
1 n 1-n
U_v_lz R, ..(2)
THRTOT (1) T (2) i S R, (Adding (1) and (2) we have)
%_%:(n_l)(%_%J ...(3)1 mark

Ifg O ! o=g ¥ T fopan < ® ot eifew wfafersr wiend o s 21 (If the object O is taken far away from

the lens, the image is formed close to the focus, Thus, for u=ow, v=f we have.)
1 1.1 1 1
f

vu f oa (4)
THRTOT (4) 9 (3) + Sied W, (Putting Eq (4) in into Eq (3), we obtain.)
1 1 1
?=(”—1) R R, ...(5)

g o Bt G 1 erefise =weh 1 (Which is called the lens maker's formula.)




VL \

C\ \Jq
N \qi‘*'h
14. I\ q ‘ (Fig. & Description) 1 mark
1. l x> D
— 1 1—
€

o fF C, i@ & & HWeMe w oMafv fRem ST @ qen SR URfWe we sifom fawarw v, den
V, 1 I Heeel 1 yRfass fedia feafas s €, ((Let the two changed capacitors have capacitances C, and
C, and wich at potantial difference V, and V,. The initial electrical potential energy asociated with the two capaciters
will be) 1 mark

1 1
\/i ZECivlz _ECZVZZ (1)

379 Ml TR FEARR FH H S K S 7, @i I @ e favea) 9E g S e A ¢ W
q ST & T C, R q, +q, — q ST & T I 1 ST e v 2, @ o & W & fagia 9, (Now

the two capacitors are connected in parallel change distribution between he two capaciors take place hill the potential
differences actross them become same, Now, let g be the change on C, and q, +q, —qbe the change on C, and let
V be the common pd's.

Them, from consunction of change,)
g, +0,—q

_CV,+CV,
C, +C,

e GETR! ol WHHR A | gl W €, dt sifaw feedia feerfas s Rt (Final electrical potential energyy
of the system when the capaciters are connected as parallel is)

= CV,+CV,=(C,+C,)V = .. V 1 mark

2
1 1 CV,+C\V.
=g eV =G| S

ZEM 1 mark
2 C,+C,

foepdtar feafast S & g™ (Loss in electrical potential energy is therefore,)

C\V,+CV,)
AU=U, -U, =1Clv12 +1clv22 _EM
2 2 2 C,+C,

_ 1 |:C12V12 +C,C,Vi* +C,C,V,* +C,°V,* —C2V,* —C,2V," — 2C1C2V1V2] _1C,+C, (VZV 2 _ oy )
2 2C,+C," * ? L2

1( cC,

AU==| =2 |(V, -V, )
2(C1+C2j( 1= Va) 1 mark
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Or,

An inductance L, and a resistance R is connected in series with a source of emf. y . Let at any time t

L——":\\l =

a current i flows through the circuit, As the current increases is the inductor, a self, induced and (=

produced and potential drop across resistance R is iR. From Kirchoff's loop law,

di . di . di dt
e=—-L—+IR L—=¢—-IR - -
a O O TTiR L
Att=0,i=0and at time t the current is i. Integrating the above equatin, we have.
j‘ di Zj‘ﬂ _l|n‘9_iR_£
pe—iR gL o 2 e L

o, " - %? or, €—iR=e?; or, [leeﬁj

Ldlj
dt

. . £ . )
The constant % is called time constant, t and R =1y, place current. The Eq. (1) thus shows that current in on

L — R circuit grows exponantially.

15. Let us consider an eletric dipole of dipole length d. Negative deage (—q) is placed at P and position change

(+0q)atQ.

Let O be the mid point. Now consider an equatorial point R along its axis and take OR =r
The electric field at R due to —q is

R
P e 3 — .Q |
q © +q
1 q
Az, (r+d)2 % mark
_— . 1 q
and the electric field at R dueto +qis E, =— —_— % mark

472'80 (r + d)2
Adding (1) and (2) gives net field intensity at R, i.e.

PS5 Are, (r—d)2 _(r+d)2 Are, (rz —d2)2 Are, (r2 _dz)z

E_ 1 pr :
47r50(r2_d2)

Ph-[19]

1{ 1 1} _ L |(r+d)—(r-d)’| __q 2

1 mark

(1)

(2

2 mark



1

3
Arey 1

Where p = (q) (2d) is the dipole moment. For d < <r, we have E= 1 mark

Or,
Jearad! R 7 e ’H (Average value of alternating current)-erede & qui =k o AT S sl
Y gered! O % SAEd 7 SR B §, Wik =eh & S end Wi o o ey feen fawda €

I(+)=2—|°&I(_)=—ﬂ [1,= dft & ]
T T
T: quf = 1 Tafy & AU o ofed WE Y B €1 TH Yok JAedE o Ul Wk & erafy & fer a
1. I H1 AT HE I B S| 3T+ FAEd IR % SAEd O R IS Teed € g 1 mark

STHTET A1 3 AreA@ ¥R (virtual or RMS current)-4Tistl 1 ardia 991d om0 & feen w [k T8 &
21 3 1 SN Y YA G A S Gehdt @1 TRl g o w1 SNt /e fEse O (d.c) % Sad A @
SO BT € S Sal €1 o U1 Tt ® T 1 Yoot On e @ 1 mark

I
= lrms =TO2 [Derive from integration method fill yield 2 mark ]

S N T T e e o) o el W e

IRMS

1
Relation, (¥&Y) : Iy —ﬁ 1 mark

Q a d
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MODEL SET (at=a =) -IllI

SECTION (=o=)—I

OBJECTIVE QUESTIONS (g s us=1)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 fa. (erfafEm) ] [ quifs : 28

YT @A 1 | 10 o B I¥ 4 =R faeed Ry g ¥, e @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd = 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

R &1 g fefated § 9 fegew 9iom 8-

(A) foe@ &= &1 el afa (B) fora &= =1 wifara =i

(C) T=hia & &1 e afka (D) g1 & T TS A

Kirchhoff loop rule is a consequence of

(A) Non conservative nature of electric field (B) Conservative nature of electric field

(C) Conservative nature of magnetic field (D) Non conservative nature of magnetic field

forga o Yenfed 81 ®@ I dheel % W kg & B ®1 SR N Wi ufafd ed gu, e g w fea
ST 318 Hs W R R & fhaT g S |

The magnetic field at the centre of a current carrying circular loop is B. If the radius of the loop is doubled
keeping the current unchanged, the magnetic field at the centre of the loop will become.

B B
G ®) ()28 (D)4 B
et W Tk WA W TR e g 8-
(A) 1.6 x10°C (B) 9.1 x 10-3C (C) -1.6 x 10°C (D) T® ¥ g &l
Change on one proton in coulomb is
(A) 1.6x1071C (B) 9.1 x 103C (C)-1.6 x 10°C (D) None of these

1.5 diee fog@ e a9 &1 &5 9 §g 0.05Q & iy 9 Sig fean 7am 7R afaer # 2.0A &1 891 garfsad
eIt € Al Wet 1 A giy W €

A cell of emf 1.5 v is connected directly to an ammeter of resistance 0.05Q. If the current in the circuit is
2.0A, the internal resistance of the cell is

(A) 0.7Q (B) 0.8 Q (©) 09 Q (D) 1.0

I Taat feore wam ¥ o faore ok o€ & e B g8 i R St e qen fetem & i g et
& ST @t fesl w1 e s e B oo

In young's double slit experiment the distance between the slits and the screen is doubled and the separation
between the the slits is reduced to half. The fringe width.

(A) T SR (is doubled) (B) ¥R U1 & ST (becomes four times)

(C) =Tem = S (is halved) (D) eaf@fda @M (remains unchanged)
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10.

11.

R % qUATY] WS & Hdlleeh, BEgIeH o quAr] | feer wmansti w1 e v, fafwder saren Tww n g fhy
TR Heiferd B
According to Bohr's theory of hydrogen atom, the radii r, of stationary orbits are related to principal quantum

number n as
(A) O.

1 1
(A) e (B) fhoc (C) r,cn (D) r,ocn’

f wied T & e aIfver o9 9 et fomm &1 arafaes gfafa a0 & fou foam @1 arafae gfafas
T % fou foe iR o€ % 9 %9 9 &9 R 3@ 2 =few

In order to obtains the real image of an object on the screen by means of a convex lens of focal length 'f' the
distance between the object and the screen must be greater than a minimum value, which is

(A) f B)2f (C)3f (D) 4 f

rgd ¥ STeR T A q, T q, % W9 9 F O €1 SR STEw 1 7 G o G S qen 39 o
F Tl omeft T G T T S = F dgd wWifaw T fRan 7 s

The electrostatic force between two charges g, and g, separated by a distance 'r' is F. If the charges are
doubled and the separation between them is reduced to half then the electrostatic force between the charges
will become

(A) F B)4F (C) 16 F (D) 64 F

W 1 S.|. Ak @ el €

S. L. unit of permittivity is

(A) C?2 Nm2 (B) NC2m2 (C) NC?m? (D) N-C'm2

foRdl =aTeteh AR i TS 36 Biweht ST & A1 7411 $9e1 Yiekig fohan o &1 smerm|

The length of a conducting wire is doubled by stretching it. The resistance of the wire becomes.

(A) =TT (two fold) (B) sTufiafdd WM (remains unchanged)

(C) = 7om (three fold) (D) = I[om (four fold)

U W& 11/ 15 T ® YO® U Q HUF (FUF 1 T we 11) Ry W ) 3w B R
R K e faweat (a), (b), () T (d) W @ w&Y fawew &1 g W

In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given

choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5

(a) SFR H %o TE T 3R FHeH |1 FoF | /1 & e 2l
If both the statements are true and statement li is the correct explanation of statement I.
(b) o R T e TE ? AR HeH |1 HUA | H FE AR T 2
If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R &M | W&l 3 e || e @1 (If statement | is true and statemejnt li is talse.)
(d) @FR %A | el 3R &eF 11 @&t 21 (If statement | is false and statement 11 is true.)
FHUA-1 : Uedl 1 HiiehH SHeRYT T TEIATSA TR ST € S SR Slaiieh Wiade ael giody ¥ %W g 2

FHA-11 : GET THfT Bl § Sifen I=Rfm,aﬁﬁa€ﬂhﬁmmaé‘§|

Statement-1 : A series combination of cell is used when their internal resistance is much smaller than the
external resistance.

Statement-11 : It follows from the relation | = » where the symbols have their standard meaning.

E
R -1nr
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12.

13.

14.

15.

16.

17.

18.

FHUF-| ; g 2 T &l g |

FA-11 : TF & AR YA TH W, TH a9 IR TF i =g | famfeq g 2

Statement-I : Free Neutron is not stable.

Statement-11 : A neutron outside the nucleus decays into a proton, an electron and antineutrino.

Fo-1 : 3R fordl TR e T & g & o9 &1 g omeft R §f U oiR Segelsis Higde dF
o R A S Sufgerg 3 en @ Sem

FHA-1| GRS 1 HUTHEE ST ©ed & Hega W et & wwan 2

Statement-I : If the distance between parallel plates of a capacitor is halved and di-electric constant is made 3
times then the capacitance becomes 6 times.

Statement-11 : Capacitance of the capacitor does not depend upon the nature of the material of the plates of the
capacitor.

FHA-| o=t 1 1w el G & fagia &1 Seaed w2l

HeA-1| U e aTes oot e 9@ Treh g Fored o foRiY idl § Al 3Eeh WUl % forg fomer e 2
Statement-1 : Lenz's law violets the principle of conservation of energy.

Statement-11 : Induced emf alsways opposes the change in the magnetic flux responsible for its production.
-1 ; Toh STl Td STeqel i h1 hihd T Al § GHM €1 9 3R U W Gl S € A St Gy 4
qfafda @ S 21

HUA-11 : T T SUEIS Bal ¥ SR Bl B

Statement-1 : A concave lens and a convex lens both have the same focal length in air. When they are sub-
merged in water their lengths remain unchanged.

Statement-11 : The refractive index of water is greater than the refractive index of air.

9T WET 16 § 18 9% B YT B 9 fawey fKu MU 37 fud tw @ oifuw s wE © | we fawen

& A B |
Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3

LED @irge gfafen sm™re  (The LED or the light emitting diode)

(A) HREE oEE Bl € o YehTST Sedtsia il g1 (emits light when forward biased)

(B) ergererss ifiter Nfersm eegs | & gial @1 (is made from the semiconducting compound gallium
arsenide)

(C) < srg=mersnl faferri =1 wwifem § o fwell &1 &1 @/ @1 (is made from one of the two basic
semiconducting materials silicon and Germanium)

(D) g om@ B W gk Seafsia e @1 (emits light when reversed biased.)

e TR0 & Hqarash TR A=B=1,T A. B + A%l AF 1 T

In Boolean algebra if A= B = 1 then the value of A.B + Ais

(A) A (B)B

(©) A+B (D) BA+A

S Wk p - n®Y SrEie = &9 9§ &4 g @ af (When a p — n junction diode)
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19.
20.
21.
22.

23.

(A) TeucivM oeR 309 oFErERe UM diel 9 eifer =gl & S €1 (The depletion layer widened
compared to its normal unbiased thickness.)

(B) uftuy ¥ yafed earel &M AgAiE Sz & gare & %ror g 21 (The current flowing in the circuit
is due to minority charge carriers.)

(C) frod =g dices & Sed & T qRue § Yaifed el ¥ 9gd %Y sgdl @ W Rad 9y dieds ®
Teh ©TH W WK T o % 4% 9 %! dsit ¥ sgdt g1 (The current increases only slightly with an
increase in the applied reverse bias voltage but shows a sudden sharp increase as the applied bias voltage
reaches a particular value characteristic of the diode.)

(D) o HSIE SR & yaifed g & ROl gl € 991 99 diedsl & 1Y $iifes &9 § agerdr 21 (The
current is due to majority charge carriers and increase with applied bias voltage in a non-linear way.)

TS §&AT 19 @ 22 0% & q wWEH-11 ¥ WEt fasheq AR WEH-1 % WY IR @1 W'l Ham #®R]|

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4

TS YR Yal(ed Bl gaT A BEe X - Y i | W 3T | Uh gk & _B’_Bobﬁscrﬁw%ammﬁ
| 1 |Reit 119 faamd | (Acircular current carrying loop is placed in X — Y plane as shown in figure. A uniform

magnetic field _B)— By K is present is the region. Match column I with column I1. )

Y
X
i (Column)-I i (Column)-11
M W I O (Torque on the loop) (A) =Ad® (Minimum)
M 1 Jrhtd A0l (Magnetic moment of the loop) (B) I (Zero)
9 1 Fge (Equilibrium of the loop) (C) Tt (Stable)
@ *t feafast = (Potential energy on the loop) (D) +Ve z-axis & 3@ (Along +Ve z-axis)

YT & 23 | 25 T & TO0 Tk IS0 K 40 @ S0 H o @ @ UE SHe 9% KU MY gl
1 ¥ S R T fashew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6

9R % TRAY] Hied & YAllaeh o e & =R 3R g9 9% H 39 YhR YAl ¢ 5 ik & R

TATT T FIV HoM %me%ammqaﬁ%qﬁﬁmmwmg@wﬁwm

TR W fEeR g sedu § fiern 21 (Read the passage : According to Bohr's atomic model an electgron
revolves around nucleus in circular or bits of such radii that the angular momentum of electron about nucleus is

integral multiple of Py and the centrip etal force required for the circular motions of electrons in their orbits is
T

provided by electrostotic attraction of nucleus on orbiting electrons.)
Answer the following questions on the basis of the above passage :

e 3SR ok AR W S AR W W1 © @l A & wid: shivit Her gt Afeeue =i 81 (When
elctron goes from one orbit to the other, its angular momentum about nucleus changes by integral multiple of)
h

27

h .
®) ® 5 © 2nr (0) = T (Nore)
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24.

25.

TSR foen 1 feor aga feofast =t 2t @

The electrostatic potential energy of electron nucleus system is

(A) Tistifea (Positive) (B) fwifea (Negative) (C) ¥ (Zero)

(D) ¥MR&E ® Seiei= st =iel W e st © (Depends upon the speed of electron in its orbit.)

AN § oo & Tfas o qen feafas st &1 @ g 2

Sum of the kinetic energy and the potential energy of electron in its orbit is

(A) TS (Positive) (B) I (Zero)

(C) fmifea (Negative) (D) fauff@ =1&f &1 ¥ehan (Cannot be deternined.)

SECTION (=mo=)-—I1

NON-OBJECTIVE (FR-agirs=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g : 2 "er +5 e (sfafem) HA HAE : 42

oy IAUT Y (SHORT ANSWER TYPE QUESTIONS)

10.

11.

YT S 1§ 11 9 @ SO0 YT ® | Tk I 2 b B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 2 marks. 11 x2=22
Two wires of same material having lenghts in the ratio 1 : 2 and diameters in the ratio 2 : 3 are cannected in
series with an accumulator. Compute the ratio of the P.D. across the two wires.

Or,
Show that the energy stored in an inductor L, when a current 1 is established through it, is 1/2 LF/I2.
Use mirror formula to show that the virtual image formed by a convex mirror is always diminished in size and
is located between the focus and the pole.
Two bulbs rated 60W, 100 W, 100V and 30W, 100V are connected in series to 100 V supply. Which bulb will
glow more and why ?
Explain the term modulation. State types of modulation.
If the emmiter and the base of a n-p-n transistor have same doping concentration, explain how will the collector
and the base current be affected.
Why does the electric field inside a dielectric decrease when it is placed in an external electric field ?
State the huygen's principle and give geometrical construction for wave front.
Prove that o =%,Where, m = mass of an electron, e= charge on an electron, n = number of electrons per
unit volume of the conductor. r = relaxation time.
fopamefieran =t afwnfia =X e sEeht S.1. Ao Sar | | Te- St el uae, fSeew g T, den
T, , % sifomfed UomE &1 fooawer waw: U 21 % Wen & U &1 T g v ) ol |
Define the term 'Activity' of a radioactive substance, State its S.I. unit. To different radioactive elements with

half lives T, and T, have N, and N, (undecayed atoms respectively present at a given instant. Determine the
ratio of their activities at this instant.

forelt TAMR @ie el FeFeh 1 &THdl 1 Fsieh W e |
Obtain an expression for the capacitance of a parallel plate capacitor.

Aray of light is incident on a refracting surface of refractive index p. If f, and f, are the first and second focal
lengths, show that f, + p.f, =0
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e ITAT UIT (LONG ANSWER TYPE QUESTIONS)

12.

13.

14.

15.

TAEET 128 15 O ST W9 & | 9&3® S 5 3F B ol 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

(a) Draw a ray diagram to show the refraction of light through a glass prism. Hence obtain the relation for
the angle of deviation in terms of the angle of incidence, angle of emergence and the angle of prism.
1%+1%=3
(b)  A-right angled isosceles glass prism is made from glass of refractive index 1.5. Show that a ray of light
incident normally on
(i) One of the equal sides of this prism is deviated through 90°.

(i) The hypotenuse of this prism is deviated through 180° 1+1=2

Or,
(a) With the help of a lebelled ray diagram, show the image formation by a compound microscope. Derive an
expression for its magnifying power. 2+1=3

(b) How does the resolving power of a compund microscope get affected on
(i) decreasing the diameter of its objective ?

(i) increasing the focal length of its objective ? 1+1=2
What is the photoelectric effect and how did Einstein explain it ? 5 mark
Or,

Define capacitance of a capacitor. Give its S. I. unit. Prove that the total electrostatic energy stored in a parallel
plate capacitor is 1/2 CV2. Hence derive the expression for the energy density of a capacitor.

An electric dipole is held in a uniform electric field. YotYo+2+1Y
(i) Show that no net force acts on it

(ii) Obtain an expression for torgque acting on it.

(iii) The dipole is aligned parallel to the field. Calculate the work done in rotating it through 180°.

1+2+2=5
Or,
(i)  Derive an expression for the energy stored in parallel plate capacitor with air as medium between the
plates. 2
(iiy  Airis replaced by a dielectric medium of dielectric constant k. How does it change the total energy of the
capacitor. 2+1=3
State Gauss's threorem. Apply this theorem to obtain the expression for the electric field intensity at a point due
to an infinitely long, thin, uniformaly charged straight wire. 2+3=5
Or,

Write down the expression for capacitance of a parallel plate capacitor. Derive an expression for the capaci-
tance of a parallel plate capacitor with a dielectric medium between its plates and also derive an expression for
the energy stored in the above case. 1+2+2=5

Qaaa
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MODEL SET (at=a qTa)-Ill1lI

SECTION (=o=s)—I

OBJECTIVE QUESTIONS (g s us=1)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T : 1 s + 10 i (srfafem) ] [ quifs : 28
. Y EET 1 9 10 7% & Tvt A R famey Ky w €, e @ @ @l @1 wEt faehey @1 gAE W

Wﬂmﬁ’ﬁ%ﬁiﬁl 10 x 1 = 10

In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

1. 9 =9 wees 8—(Light year is the unit of-)

(A) T =1 (Distance) (B) 97 <A1 (Time)

(C) =i =1 (Energy) (D) 9=kTeT kT e 1 (Intancity of light)
2. @ Yo YR 1 TR0 oG A gowr e € qf sus e o ufted g @

When a ray of light (white) enters a lens, it under goes a change in

(A) waeed § (Wave congth only) (B) &iha A H (Velocity only)

(C) smafa ¥ (frquency only) (D) a7 iR e (both velocity and wavelength)
3. T o @ i T & & dioar o1 @ @— (Which one of the following is the unit of electricfied a intencity)

(A) e (Coulomb) (B) =21 (Newton) (C) aiee (\Volt) (D) N-C

4. et @ T g R @ 3 soaeE fhania et 9 e fogda aa %ae: Fgasn Fedl af Fg/Fe

@1 31U gm— (Fg and Fe represent the gravitational and electrostagific forces respectively between two
electrons situated at some distance, the ratio of Fg/Fe is of the order of)
(A) 98 (B) 10° (C) 10% (D) 1042
5. W9l ! TRYUl ST6 Uk iAW W g HIEAH H HA Rl € al gl fe ¥ 9 el okerr @ -
When light travels from one medium to an other, which of the following does not change—
(A) egfa (Frquency) (B) smacisR (refractive) (C) 3 (velocity) (D) e (wavelength)
6. <@ faeh eat WS R, o & Mt i R e & wifima et et @ SR S @ @ SEeh & W on O B

gfg e ot 81 e feafa o g9 e & e 1 eA @M (Capacity of an isolated sphere is increased n
times when it is enclosed by an earthed concentric sphere. The ratio of their radii is :)

2
@ —— (b) _1 © —7 (d)
7. Wﬁmmmﬁmﬁaﬁaﬁ@dmmﬁﬁaﬁaﬁ@ 2l H@Tﬁ%ﬁ Brréuamaﬁ
FROT Yfq o & fon fipsi it g el
Between the slits is d, the distance between the slits and the screen is « . With light of wave length A, the
number of tringes of observed per meter on the screen will be—

DA D Ad
w - ® - © 55 © 5

o

2n+1

Ph-[27]



10.

11.

12.

13.

Teh Tl T W s T W feera 9 fargen ® swHwn: +3q, +q 3R Q 6 W S Bl 3R +q W el IiRomH
%a I B A Q&1 AW B (Three chagres +3q, +q and Q are placed on a st. line with equal separation.
In order to make the net force on q to be zero, the value of Q will be)

(A) +3q (B) +2q (C)-3q (D) —49

R o\ gy ol Bl B9 # A g 1 K S @ 5@ feafa # 9R %1 9fady gRm-The resis-

tance of wire is R ohm. The wire is stretched to double its length. Now the resistance of the wire will be come—

(A) % Q (B) 2RQ (C)4RQ (D) ; Q
X- fotort & emfasries €— (X-rays were discovered by)
(A) &®a (Becquerel) (B)ﬁﬁ?ﬁ{ﬁ (Marie curie) (C) T8 (Roentgen) (D) 9= &1 (Van Law)
I wEA 11 9 15 ¥ woH-1 @ ®weH-11 f{e 1, K v an fadent ¥ uw w@t fawew 31 S wen
%1 &l qui w2 |
Questions No. 11 to 15 contain Statement—I and Statement-Il. Of the four choices given, choose the
one that best describes the two statements. 5x1=5
(A) -1 q1 Y-l T € 3R HLE-11 g FH-| 1 A Bl € |
Statements—I is true and Statement—II is true, but Statement-II is a correct explaination of Statement-I.
(B) weH-1 T AU HeH-1l Tcd B W HUA-11 R - &1 =&l &l et ¢ |
Statements—I is true and Statement-II is true, but Statement—Il is not a correct explaination of
Statement-I.
(C) oA Statement -1 W&l B, W wHeF-11 3/ & | (Statement | is true but statement 11 is false.)
(D) =¥A-1TTerd 2, W HUA-11 9 € | (Statement I is false but statement I is true.)
FHeH-1 : HR S Ja ¥ 79 gfauy & fore v fas i fearfa st Aman T sta g 9oy s A SR
TU TS 375 TRRIY i STeR dI9ehH dlel STer™eh o 1l T@l T SR YART shi el T A g ey w5
fefa o1 farg el a7
FHoA-11 : ¥ T AUHE o I Y ST YR T2 2
Statement-1 : In a Meter Bridge experiment, null point for an unknown resistance is measured. Now, the
unknown resistance is put inside an enclosure maintained at a higher temp. The null point con be obtained at the
same point as before by decreasing the value of the standerd resistance.
Statement-11 : Resistance of a metal increases with in crease in temperature.
HUA-| T HISe! oo HHI H1 GUehd hl 98 8g F9d & 724 § T SIgH e w5 H &R
% &9 | oraer fwa s
FHUA-1| ; qATH e ! Fraren3iierar e gl © IR 30 AN Sraehia a1 STt el fona S ehal €|

Statement-I : The sensitiviry of a moving coil galvanometer is increased by placing a suitable megnetic material
as a core in side the will.

Statement-11 : Soft iron has ligh megnetic permeability and can not be easily megnetized or demagnetized.
FHE-1 : IR X- Feeor el # Sxiorh fawe w1 w@ran Sl € df el ol Aot ¥ et X-fRon w1 aed
e T 2

FHUA-11 : SR X-Telt § Aifia faver=R 1 sgan S € qf Scafsia fafeor 6t dern srafafda wd 21
Statement-| : If the acceprating potential in a x-ray tube is increased, the cut off manelergth of x-rays coming
from coolidge tube does not change.

Statement-I1 : If the potential difference applied to x-ray tube is increased, the intersity of emitted radia from
remains in changed.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

FeH-| : foagd § Weahcd S99 & T 20l 2
-1 ; AR A T BT TG T &HAT i HH Sl B Wehed Wt SO ol Hewd T W i ¥ Jehel B
Statement-1 : In electricity inducter is similar to mass.

Statement-11 : Greater the mans, lessor, the obility to be motion. Induetance also delays the charge to reach
maximum value.

For-| : fogdia ofmy o ewife dk W gt 3= fawa ® 79 S )

-1l forell R oo & Q @& e red Tiied % Fee W ferge fawa — o

Statement-1 : For practical purposes, the earth is used as a refrence at zero potential in electric circuit.
Statement-11 : The electrical potential of a shpere of radius R with charge Q uniformly distributed on the

surface is given by IreR
0

I3 G&T1 16 | 18 % & Yvl & 9K fasmey Ky 7w 27 foad e | otfus s udl © | wet fawew

& A R

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
questions. 3x1=3
o= 4 & 1 Y w1 yeRia fhen T 21 Te Yen e &9 w6 weiiia 7€ i @ 9% 2— )a field line the shown
inthe fig. this filed can not represent.)

(A) J=HF & (Magnetic field) (B) ®ifaer fererd &1 (Electrostatic field) O
(C) Sudrfed (Indueted electric field)

(D) R S & SRUT 30 eyl & (Gravitational field of mass at rest.)
oo 4 &5 % o ol YERI fHa T 21 ¥e T & & weiifd i @ @' ® (A field curve is shown in the
fig. This field can repress out.)

(A) Fhia & (Magnetic field) (B) wifer faega &= (Electrostatic field)

(C) 3umifeq fap@ &= (Induced electric field)
(D) TR MM & HRU I THcHy0 &= (Gravitational field of mass at rest.)

3T 2w /28— (In Trasformer is/are)

(A) <™ &F (copper loss) (B)Fﬁq’g & (Iron loss)

(C) wgfat=a &= (Alluminium loss) (D) g4t (All)

T ST 19 | 22 T B QA We-11 8 GEt fahed ge We-1 % 9 39 6 © |

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Column-I Column-I1

T TR faver ol o2 SR IS W W Ao (A) TR U ar @ wenfed @it €1 (A constant

% & W Siter s 21 (A fully discharged capaciter and a current flows through the wire.

battery of constant Emf. is connected to the end of the wire.)

T qEehid &5 H e Tk qR i 1o o % T (B) AR W ardid et Sca et 21 (Thermal

R & uftar & & e aa | SEEn S @1 (The wire energy is genrated in the wire.)

is rotated about one end of its length with constant angular

“velocity in a uniform magnetic field perpendicular to the

plane of motion.

R 1 ST & &9 § Aigl W@l © AR 3Hh A (C) R fg¥i & = feer fawarR 3eq= g

o &% & TFaEq @ S g (The wire is bent into a 2 (A constant potential difference deve-

semi circular ring aned placed in a constant electric field lops between the ends of the wire.

with its diameter perpendicular to electric field)

A.C. faga #ia = ar & fad ¥ <ier s ® (A AC. (D) TR & fau & o= feer ufmm o sy

current source is conncted to the end of the wire. I B 2 (Charge of constant magni
tude appear at the inds of the wire.)
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V. U3 EEA 23 § 25 9% & O T S0 T T R SgU0 % o4H @ U8 Ud SEe W% & ¢ gvAr
F1 & SR R T fashew @ 97 |
Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
FUH ST T TEHT HLAT & AR IS Scarsia hidl @ qaw Swte W § o feferm e 5@
IcafSia IS T AN hidl 2 SN0l & o1 fferam e g Sufsd & 9§ Nf Fared TR ol Seeri
SUfeid ®e H el T

Pragraph : A hydrogen octum in third excited state makes a transtion to first excited state and emit
photon. This emitted photon is absorbed by He* ion which was already in seventh excited state. After absorp-
tion of photon He* ion jumps from seventh excited state to heigher excited state having quantum number ns.

23, fefeem oo # nf Fien TwR &t IRUmH Sean g
The quantum number nf of the state finally populated in He* ion.
(A) 8 (B) 10 (C) 16 (D) 20

24. T YR 1 Tk GieA P feferam s scafsla o) =« o sgar € 1 e | afvfa seR wosg wien
1 ol feferom oem g srawifta Wi &1 s & o g 21 Al B2 P el qureed ane gh-
Now He* ion jumps to lower state by imitting single photon 'P' of visible light. The energy satatis photon is as
possible as close to energy of the obsorbed photon by He* ion (as mentioned in paragraph). Then wave length
of the photon 'P' is nearly.
(A) 6760 A (B) 5000 A (C) 4480 A (D) 3500 A

25.  N= 43R & o sregem W] &1 s S iR fferem o 1 7fas i 1 ST P, 1 n = 6 e

@m%@mmaﬁimwaﬁnﬁaWwaﬁ?ﬁ%mmm—

The ratio of K.E. of the n = 4 electron for H atom to that He* ion is P, and the ratio of the total energy of

P
n = 6 electron for H atom to that of He"ion is P, then ratio of P_12 is.

9
A) 1 ® © 5 0) 4

SECTION (=u=) —II
NON-OBJECTIVE (AT-a =)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

oy I Y (SHORT ANSWER TYPE QUESTIONS)

U9 T 1§ 11 9 @Y SO0 YT ® | Tk U9 2 ¥R B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2 =22
1. o7g o1y ae freraa feris o @1 g9y 81 soamE-Ie i gt &)

What is the relationship between Half life and Decay constant? Define mass defect?
2. YRR 99E & fae TE e w1

(State and explain Pelteir effect.)
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10.

11.

T WY dR G 3 TEER 1 ORI Y 81 W R R W 10 THR & g R S e &5 i uikar Fi
A R | I & oI S H IR FE 3 W oG Eid |

A straight wire carries a current of 3 A. Calculate the magnifield of the magnitic field at a point 10 emp. away
from the wire. Draw a diagram to show the direction of the magnetic field.

FoR SRS F1 ¢ ? SUh] Y I=Ad TR ST Hhdl 2

What is colour blindness ? How can it be cured ?

oS AN@ i 8% W TN sl diet it ffan &1 o &Y |

With the help of a diagram explain the working of a tangent galvanometer ?

favemrd & fagia & fa@ qo1 9@ 7eg o frdl 9a & oTae Ufauy da e o1 9 oR@ oA e |
State the principle of potantionant. Draw a circuit to determine internal desistance of a call.

_ . : ___h
(@) Show that the de Broglie wavelength 1 of electrons of energy E is given by the relation A= m

(b) The threshold frequency for certain metal is 3 x 10* Hz. If light of frequency 8.2 x 10 Hz is incident

on the metal, predict the cut off voltage for photoelectric emission. (h = 6.6 x 10-*Js).
+10 x 10 9 -4 x 10° ot & I fog 3awr 70 9. 1 5 W g H w T
(i) 39 Wa & fagda feafas =it &1 oA+

(ii) fogeta fawa =) o & faw wsfia fag &) = sravasar gidt 21

&2 T uftwy # yfeRiy R % 91 SR % o9 S 8 arel a-STehd H ©id Ju1 3UE WEY
% PRI hH HHC|

Draw and explain the output waveformacross the load resistor R, if the input waveform is as shown in the

givenfigure.
+ 5V
e —®

-5v

el fauer & &d &9 fma o1 g ® |
How can spherical aberration be minimized?
et tfefadt & faml &t =men w X |

Give an account of the laws of radioactivity.
frafafea § @ fF=l < & g

(i) - (i) siafe @A (iii) stpreftar @ |
Explain the following terms:
(i) Ground waves (i1) Sky waves (iii) Space waves
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e ITAT UIT (LONG ANSWER TYPE QUESTIONS)

12.

13.

14.

YT eI 12 8 15 T ST Y R | UAE U 5 HAF B o) 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

Fol-Ud N B2 3UH SMUR W eIk, AgHeish 9 hol deieh W A | FRd srgdures &
YRy aHE § qieda & o R Wwe weera §, e
What are energy bands in solids? How semiconductor, metal and Insulators can be classified on the basis

of band theory. Explain variation of resistance with temperature in case of semi conductor with reference to
conductor. 1+2+3=5

Or,
FHAR @ 1 Bl 22 TEh! Heg W fohdl Yool ¥l Weted L-C-R iuet & ‘‘wfqenen’’ 24
SR T |
T& guilag L-C-R gy # Uteh, Heleh 2 9fade & S ®R W A T faverR w9 30
V, 30 V @ 60V Tl 39 URuY § oRiftd fawe 9 yaied 9W & &= # RN §?

What is a phasor diagram? With its help, derive an expression for the impedance of an ac series L-C-R

circuit. Inseries LCR circuit, voltages across an inductor, a capacitor and a resistor are 30v, 30v and 60v

respectively. What is the phase difference between the applied voltage and current in the circuit.
1+1+2+1=5

TG 99 &1 AEE ° el sIfase aHEY e MR = & fohdl aed fag W for@ e
T AT e K@ o fhet ol fog & fau Mt o1 qoi eTemt 39& &= W fee A S
Tl 21 A Bt el % i) foed e gt T W 9 3= B 2l

Using Gauss’s theorem, show mathematically that for any point outside the shell, the field due to a uniformly

charged thin spherical shell is the same as if the entire charge of the shell is concentrated at the centre. Why
do you expect the electric field inside the shell to the zero according to this theorem? 3+2=5

Or,

TN T TS HHAT AR T qonieh k1 AR €1 Wk N SEE arell L awErd qen r e &
gfefaen & fau e &) T W

Define self-inductance and give its S.1. unit. Derive an expression for self inductance of a long, air-cored
solenoid of length I, radius r, and having N number of turns. 2+1+2=5

() Tufaweh o @ o9 1 GHed € | sl favmaret w fad |

(i) fagda &= =t doa @ favga § gy dier o fdens snfufa § wenfum ¥
() What are equipotential surfaces ? Discuss its properties. 1+1=2

(i) Derive an expression for relation between electric potential and field in certesian and polar
co-ordinater. 2+1=3
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15.

Or,
TR fRu U fEfafed s9ee § 9 -9 999 98§ 2 3T I F SR fae |

Which among the curves shown in the figure cannot possibly represent electrostatic field lines .Give reason
for your answer. 1+1+1+1+1=5

(s?

fhdl T9fra RUEX &1 9@ 9 99Ee Elﬁ THAT |
Explain a nuclear reactor in detail. 5

Or,

(1) e sfafen A+B=C+D # A,B,C T& D =1 5t 3l wn: E, E, E. T E, 2l
sﬁaafﬂﬁvmﬁﬂaaWamaﬁ|

() fordht 797 & o o 9fd Tk gua ® n AfgR W S W AR e ), € 1 9Eg t =0
W TR HT Hem Ny © 1 9t W TR S S |
(1) Find the energy released in the nuclear reaction A= B = C + D the binding energies of A, B, Care E ,,

E,, E.and E,. 3
(>IN Nucleiare being added at the rate n nuclei per second ina sample. Its decay constant is ), At t = 0,
the number of nuclei is N . Determine the number at time t. 2
Or,

fhdl TR W & =99 & fou Suge Rl < FReEl H AW Sl | W o #w AR ),
TaENT heel H GIR oA & €9 H ST wl guend | qefi hed wt F fagivad § |

Name two factors which determine the choice of a communication channel. Explain the use ofcoaxial
cables as acommunication channel with the help of its simple diagram. What are the advantages of coaxial
cable? 2+2+1=5

aaa
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MODEL SET (a9 T31) -1V

SECTION (=o=s)—I

OBJECTIVE QUESTIONS (g s u9=1)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT @ 1 § 10 9% % Y A =R faeey Ky e €, W @ uw Wl ®) wEl fawew &1 g 9

IW difaht 9 fafgd a1 10x1=10

In following Questions Q. No.-1 to 10 there are only one correct answer. You have to choose that

correct answer.

THHTE Hea T (Fusion) 1 fshan S== a9 W il €, siteh—( Fusion taken place at high temperature because:)

(A) TR 39 A9 R T AR B g (atoms are ionised at high temperature)

(B) ST 3=4 A¥ W A 2l (molecules break u p at high temperature)

(C) e I=9 ¥ WX Z&dl 2 (nuclei break up at high temperature)

(D) =a Tfas el AR IE-Tawd & a1 B foaada e T oF ® fou sravass a6 21 (Kinetic
energy is high enough toi overcome repulsion between nuclei.)

et foya &t ww gvey ford &9 o W T at 39 Wl fagda e -

If an electric dipole is kept in a uniform electric field then resultant electric force on it, is

(A) THN I (always zero) (B) =+t 3= &l (never zero)

(C) Tgya =t &mar W ¥R &I (depends upon capacity of dipole)

(D) & & (none)

L-C-R uftqer # foe o9g 84 & faw afewass 8-  (In L-C-R circuit to produce resonance—)

(A) wc=% (B) wc=% C) o= aC & (D) None

T G B i e 3 (V) F et g 8 (B) # wwmn 9 31 98 @ S R % A e

U1 &I SE— (A conducting rod is rotated in uniform magnetic force field (B) with constant velocity (V) . The
p.d. is developed between ends of rod when—)

(A) VI (B) VIIB © 1B (D) =g & (None)

T YR L, T L, T THAR FH H el I ¢ qe FegeR Tk geed aw uiey § ged @ q B e
T W e o 1 SIgaW (i,fi,) g

Two inductros L, and L, are connected in parallel and a time varying current flows. The ratio of (i1/2) at any
time tis i, and i, are currents through L, and L, respectively.

5 L
(A) LL, (B) L,/L, © (L, +1L,) ©) (L +L,Y
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10.

11.

12.

13.

14.

T T fagr ¥ 111 fefaa s 8-

Inbinary system 111 represents—

(A) @™ (1) (B) @ (3) (C) = (7) (D) 100 (100)
qEHe T (WeRl) i TgEHE § hH-HEEehd el -

Which of the following help us for recognition of precious stone ?

(A) eTegHmEEe o (Ultravoilet rays) (B) stava el (Infrared)
(C) x-ray (x-rays) (D) =% &l (none)

IfE 3 FaATAR Tl STET-3TeT ARG A & a8 R siig fed < a1

If two conducting spheres are connected after charging separately then—

(A) T Tl T el @t W (both sphere energy will remain conserved)

(B) =M =1 efaw WXfard el ® (both charge remains conserved)

(C) it Td oTe™ gHl Wi W (both energy & charge remain conserved)

(D) = T (none)

NOR gate 1 wiifsreh eha 28— (The logic symbol of NOR gate is—)

« [l - o I -l

feraR S 1 %A B 2 (The order of nuclear density is —)

(A) 103 (B) 10V (C) 10¢ (D) & =¥

YT S 11 § 15 9 B T&® U W QA YA (FUF | W@ wed 11) Ky T R T e @ SR
R fgu T faweat (a), (b), (¢) W@ (d) ® § W&t faweq &1 g1 H1|

In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given

choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given
statements. 5x1=5

(a) TR SH %o TE T 3R FHeH |1 FoF | /1 & e 2l
If both the statements are true and statement li is the correct explanation of statement 1.
(b) °rR T e TE ® IR HeH |1 HUA | h FE AR T 2
If both the statements are true and statement Il is not the correct explanation of statement I.
(c) 3R &M | W&l 3 e || e g1 (If statement | is true and statemejnt li is talse.)
(d) @FR %A | el 3R &eF 11 @&t 21 (If statement | is false and statement 11 is true.)
FUT (Statement)-| : TR HT Signal TEMRIG: A W & B 2l (Danger signal are made of red colour.)
A (Statement)-11 : STl ThT9T 1 =Tl ol @i 3T 3fE) o Sy g9 gl 21 (Velocity of red light is mex
and more visible in dark.)
A (Statement)-| : ST AgeTH i ZFTEX 1 He= ¥ W fehan T wehel 21 (Am (amplitude modulation)
canbe obtained by using a transistor.)
U (Statement)-11 : M AT 1 W T g HAHS Ao (HIgsh) S qgar &1 (There is
need of positive feedback to obtain AM.)
F9F (Statement)-1 : 60° % TR IV TN /7 TSR aret Tiew & ferw =gem faem 30021 (For a prism

of refracting angle 60° and refractive index, u = ./2 , the Minimum deviation is 30°

A A
A (Statement)-11 : FaH faad & fag r =r,= — =30° (Atminimum deviation, r, =r,= —=30%)

%A (Statement)-| : WRfEHI fagaares so1 @mqar 21 (Potentiometer measures emf.)
FUF (Statement)-11 : SieeH favar=R AT 21 (\Voltmeter measures potential difference.)
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15.

17.

18.

19.
20.

21.

22.

A (Statement)-I : Softag  Wiaigehl 1 el Sialy safeamd gfade § e g 81 (Total resistance of
resistances in series is greater than individual values.)
A (Statement)-11 : TIvdeg FicIeERl 1 el Ffale SAfeRTa gfadel @ A g g1 (Total resistance of

resistances in parallel is smaller than the individual values.)

I3 G&T1 16 | 18 % & Y9l & 9K fasmeq Ky 7w 27 foad e | otfus s uel © | wet fawew

&1 A B |
Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3 x 1 =2316.

BESNA THY] & T Y aR & fagm & gER, fRd n ¥ Orbit # srafeem seisea
According to Bohr's theory of h ydrogen atom

(A) T HaT (1/n) % FHEATG grar 21 (linear momentum is proportionel to 1/n)

(B) @ Orbit®! a1 (n) & AR &l 81 (the radius is proportionel to n)

(C) =t Tifast St & (1/n2) & FHEA Bl 21 (the K.E. is proportional to 1/n?)

(D) hIviE o (1/n2) % HEATE il €1 (the angular momentum is proportional to n)

3
A point object is placed at 30 cm from a convex glass lens (Ms =§j of focal length 20 cm. The final image of

object will be formed at infinity if :

(A) another concave lens of focal length 60 cm is placed in contact with the previous lens

(B) another conves lens of focal length 60 cm is placed at distance of 30 cm from the first lens
(C) the whole system is immersed in a liquid of refractive index 4/3

(D) the whole system is immersed ina liquid of refractive index 9/8

I} HE feeR Al w1 fhelt faga g 9a &1 STI9a &1 &l &l @t

If a charged particle at rest experiences no electromagnetic force then ?

(A) faga &= stawa = s (Electric field must be zero)

(B) T=hia & 1a¥d ¥ BN (Magnetic field must be zero)

(C) foaga &= 3@ @ oft Tehar 3k =&« (Electric field may or may not be zero)

(D) = & T & ot g @ iRk &t (Magnetic field may or may not be zero)

I & 19 ¥ 22 % P I W-1 B G fawen gAet WE-1 % WY Uk &1 "t faeam W]

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
ia™ (Column)-I i (Column)-11

T W FaE R [AEE g ((Lines of force are normal to surface)  (A) =meis (Conductor)

fawe e w1 < HewH € (B) wHfawe et

(Rate of potential fall is maximum) (equipotential surface)

Tt fag ww & fava w2 (C) foga &= =t feen o

(Al the points are at the same) (in the direction of electri field)

T T atere R qe W R (D) formgd &= &t deran = @

(Given charge is on outer surface) (electric field intensity is zero)

YT & 23 | 25 T & TOU Tk IS0 K1 740 ® S0 H o @ @ UE SHe 9% Ky MY gl
1 ¥ S R T fahew @ 94 |

Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6

T-AfE g a0 f99% A a dar b 7, AN e § S yfumHl sam AR a9

A= Ja?+b%+ 2ab cos¢ & ¢ TH Fal FRRIF €1 FHW I Ao (1), STEAH F W FH STTHATIC 2
I's A2
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FAfq 1sa?+ b2+ 2abcos ¢; Haet =feaeror i feafd 7 cos ¢ = 2nm;  Imax = k (a + b)?

Safer TR SAfeRTo H Imin = k (a — b)? AT 31 el T4 TR il § W JhTe a8 & droaistt 1
U 81 1 1 S =fertertol et @ A g & MuR W ffafed ye o s <

If two waves having amplitudes a and b make superposition the resultant amplitude A is given as

A=1 \/az +b?+ 2ab cos¢ Where ¢ is phase constant. The intensity (1)? is directly proportional to

square of amplitude. | « A2 l.e. | o (a2 + b? + 2ab cos ¢)

In case of constructive interference cos¢ =2np. | =k (a+ b)

While in case of destructive interference 1=k (a — b)?
Light wave from two coherent sources of intensity ratio 81 : 1 produce interference. Using these information
choose correct answer in the following.

23. HewH 3R A dierarell 1 eur BRM— (The ratio of maxima and minima in the interference pattern is.)
(A) 9:1 (B)81:1 (C)25:16 (D) 16 : 25

24. T Y19l G % AW % U §— (The ratio of amplitudes of light waves from two sources is —)
(A) 1:4 B)4:1 ©)2:1 (D)1:2

25. I Wid @ @M % o €—  (The ratio of amplitudes of two sources is —)

(A) 9:1 (B)81:1 ©)1:9 (D)1:81
SECTION (=mo=)-—I1
NON-OBJECTIVE (FR-agi=)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ;2 " +5 e (Afafiem) HA HAE : 42

oy I Y (SHORT ANSWER TYPE QUESTIONS)

U9 HEA 1§ 11 T @Y SO0 YT ® | T U9 2 3h B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 2 marks. 11 x2 =22
frfafea =t T@gmi—  (Explain the following terms)

(i) -9 (Ground waves) (i) iar& T (Sky Waves) (ii) ST T (Spaces waves)
frdt TuMR il a1 WeAe o fou fafafea feafaa § afa 1 =36 faei-

Write an expression for capacitor of a parallel plats capitor.

() & = % ot HE K e o Jea™ w0 8 (When a dietectric medium of district constant K
is completely imested between plate of the capaitor.

(i) & =i % e (t<d, d= % & S ©R & | gl) T kRIS de Wi i Sl S|
(When a slab of thicknen t (t < d, d = separation between plate of the capacitor) and dutric costant t is
introduced between the plates.

WIHIE & AR & I8 WY Al ST R are Jo & 63 § ' =JAaH Tieieh! ol TRATYd hid gC 3Heh1
E2ECAREE]

Explain the term ““distance of desert approach” in Ruttherford experiment and deduce the exprenion for it.
forvor-foat &t 7eg W U YausEl A1 Wl queE o yfdfar a9 i e

Draw a ray diagram to show formationi of an image by a compound microscope or an astronomical telescope.
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11.

TR AR w AEE (i) STOH & q1 (ji) SeI-&F ® G IR At =M a1 UM & STI hl
Tazmd| (Explain with the rays of ..the following cases, how the neutron to proton ratio changer during (i) alpha-
dicay (ii) beta-decay.

foe-wm fo = fagm &t fag f&e o=@ ufay &t 9@ &0 & fau wge afey =t @)

State the principle of wheat stone Bridge. Drow a circuit diagram used to evalual an unknaown resistence.
71 o Tg o5 safasmaor wam o < He- ST bt YSi i <o Haw: |92 |+ 81 €, ST Sl << |. |

. . 51)?
for < fipst =t <o 41 den 1 fRsT ot dieran %%I (Ina double slit expriment, the two cohunt beams

have slightly different intensities | and | + II (Il <<1). Show that the resultant intersity at the maxima is nearly

S1)?
41 while that at minima is %)

e Afed ITE o ]2 Tt HeS 9 uRoefieran’’ we ¢ ffear! Bt gmed|

What is hystesis loop ? Explain with the help of the graph term ““retentivity’” and ““Coercivity”.

forelt ST s arel TR1ed % =R 7O @ fa@ | (Give any Four properties of diamagnetic substances.)
R Tfed WE N B2 SH! Heg W oRumierar qen fufgar b wwed |

What is hysteresis loop ? Explainwith its help the terms retentivity and coercivity.

et oTeeT THE N U MEY W NIy ae & fou sreAmmy & fagra i wwemd |

State the superposition principle for electrostatic force on a charge due to a number of charges.

e STUF WA (LONG ANSWER TYPE QUESTIONS)

12.

13.

TA TS 128 15 O ST We & | 9&® U 5 3F B ol 4 x5=20

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

fogria fgya & #ro fwgt fog P (r, Q) W fagd fawa W& digar &1 =5 71 &Y; &l (1, Q) fgya & &=t
9 P& yaa fames 2 (Calculate ...P (r, Q) due to an electric dipole.)

Or,
Tifera Y fop <1 anfere A Wereh! i R § Sig W EHIN ST 1 B1™ eidl 81 (Prove that these in always
loss of electrostatic potential energy, when two charged capacitors are toined with wire.)

Or,
T —e T +e S, FSHT Fo HHI: m AL 3M T, H I U W W H SIg & S &1 < <A aa
% o= &1 U r oMl 39 = & fa &S | < (Calculate the speed of two charges — e and + e with
respective masses m and 2 m at a separation of r after being redused from a for-off distance.)
f T f, FIH g o1 I o A D T W T&@M @A € v HIehd U q1 FAqed oF i fearfa ama &
An equiconvex lens with radii of culvature of magnitude r each in put over a liquid leyer poured on top of a plane
mirror. A small needle, with its tip on the principle axis of the lens is moved along ..... Concider

Or,
fopedl ST i I T HEAS AU % SFR W@ S {1 S I W GRI9 SheAl S €, df fohdt a%g 1 a i
T R @ B gl a5 W ... & U g H1 gafem bH R TH-g I fera {13 oA % any
R W W 3TAHIH il ok A1a H (with the needle itself. The distance of it, needle from the lens is
measured to be ‘a’. On removing the liquid layer and repeating the experiment the distance is found to be ‘b’.
With the help of these data obtain an expression for the reflaction index of the liquid.)

Or,
B & a0y fagra & Gued qen 39 fagra i Aeg ¥ Wedd & W i eenfya &l
Find the focal length and position of equiralent lens for a system of two lenses separated at a distance “d’.
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14.

15.

Or,
Explain Huygin's principal of wavelets and on the basis of the principle establish law of reflection.
TR -Hee-oved & 999 i F9ed (Explain Biot-Savart's law.)

Or,
TEUROT T ST THAT SR TIUOT oTieh 1 GRATS <1 Tk N A et L st rwarg qen r e & ufirterenn
% fau @R &t oA * (Define Self-inductance and give its S.1. unit. Derive an expression for say-
inductances of a long air-Corcd Solinid of length I, radius r and having N number of turns.)

Or,
qEFAle & oee, Tagra o Sy % gfes e & 9 9dqid o S9-3Te | %0 w8 «©id gl 2
Write Contruction, Principle and working of a cycle tron and explain accebration of positivel .............. practicles.

FOE FEE M & T o THE o | % 9 ook i 9 T € fag o oo ™R | <A
W FEE e g &3 S ® 1 (Two pith balls of equal masses m each are
suspended from a common point by silk threads,each of length | )

e & 8 & @ & fau s9& = &1 g0 x &1 99 (They are given

e

P € Mg

2 3
equal charges of g. Show that the seperation x between balls is) [ 5 q! ]

g | (forsmall 9. )

Or, " sferan”
T aar s T s de sy I@ R AK R @@ rd Ir'
AR ogd H T =
Find the resistance of the conductor shown in the figure, If the difference
between radiiR &r is very small.

Or, “ sreran”
() fodt dicer-da %1 faga o' oa 1 dice B 1 1 I & < faga & = € -
(a) <@ ufgy Gell € (b) & < GRGY W TH GHEY ¥R dedl € |

T TR o 37T W T HRU T F | (Asimple voltaic cell has e.m.f. of 1V. Is there

a net field inside the cell when (i) circuit is open (ii) circuit is closed and a steady current is drawn
from it ? Explain your answer is each case.)

() < o=t a qon b 5= ot et & 9 & & & R Yqeewar o qreay 9 o) fan s

®, 1 9 &5 & WiaWe 1 7o L | (The in between space between concentric spheres of radii
aand b (when a < b) is filled with a medium of resistivity p. What is the resistance of the gap?)

(1) =1 Yk Srerehid &1 shi W0l o forq St en sferolt g ot g etfvard @ 2 et aitise
Y S fagd &9 & 9 W o9 M G ® | 2+1+2=5  (Is it necessary for every

magnetic field configuration to have a north pole and a south pole? What about the field due to a
toroid ?)

aad
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MODEL SET (at=s9 =3 )—V

SECTION (=o=s)—I

OBJECTIVE QUESTIONS (g s us=1)

Time : 1 Hrs. + 10 Min (Extra)] [ Full Marks : 28
T ;1 " +10 . (erfafEm) ] [ quifs : 28

YT EEA 1 | 10 9 B I¥ 4 WK faeed Ry g ¥, R @ & wEl 21 wel fashew @1 A 9
IW difaht 9 fafgd a1 10 x 1 =10
In following Questions Q. No.—1 to 10 there are only one correct answer. You have to choose that
correct answer.

i wen fagia W 111 fefaa s 8— (In binary system 111 represents-)

(A) 1 (B) 3 (€)7 (D) 100
srgerersh W o =ikl & faw swReEt ®— (In semiconductors which are responsible for conduction-)
(A) @Haa o (only electron) (B) Sciaei qen BIa Jral (electron & holes both)
(C) waa = (only holes) (D) =€ & (none)

aET Hew fagia § 111 Fefua % 8= (In binary system 111 represents-)

(A) 1 (B) 3 (C)7 (D) 100

frferfed & & fermen Scasi o element & change &Y gra1 8— ( By emission of which of the following element
remains unchanged.)

(A) o -decay (B) p -decay (C) p~decay (D) y -decay

foRdl TR a5 W T Ha TeN 81 & fau 398 9 fehet 7@ sergel ot 9@ gMi— (The number
of electrons taken out from a body to produce 1 coulumb of change with to-)

(A) 6.25x10® (B) 6.25 x 108 (C)6.23 x 10% (D) None

T oG ST erFa —15D @1 +5D ®, 1 WK HH R HASH h1 ®ihd O @i~ (Two lens of power —
15D and +5D are placed is contact co-axially. The focal length of equlvalent lens is-)

(A) -10cm (B) -20 cm (C) +10 cm (D) none

aga &= o feret fgya =t @M o fven 0 % g 8- (The work done in rotating an electric dipole in an
electric field is-)

(A) W = ME (1-cos 6)(B) W= ME tan 0) (C) W = ME sec 0 (D) None

forelt et werel & el 1 eRY < W o faaia g 8-

If spere of bad conductor is given charge then it is distributed on—

(A) ¥ag W (surface) (B) @de & 3Taman X+t (Inside the surface also)
(C) @aa «ft (only inside the surface) (D) &5 &l (None)

frafafed & & foras! grasmeiiaar eifyus g ?

Which of the following has higher magnetic susceptibility ?

(A) IIg=*EA (diamagnetic) (B) gfad Tkt (paramagnetic)

(C) <ie grta (ferromagnetic) (D) &5 &l (None)
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10.

1.

12.

13.

14.

15.

16.

17.

I qen T STIerdAIR ST %HW%%I@WHﬁWW@WﬁW@%,ﬁWW

5
2r— (Refractive index of water and glasses are 3 and 3 A light ray is going to water from glass. Then its

critical angle will be-)
! . ,5 41 42

(A) sinT— (B) sin” — (C) sin™ = (D) sin~—

YT A 11 ® 15 9 B T&® U9 W QA YA (FUF | W@ s 1) Ky T R T e @ SR

R f§u T faweat (a), (b), (c) T (d) ® § wWeY faweq &1 g1 H1|

In each question from Q. No. 11 to 15 two statements (Statement | and Statement I1) are given

choice the correct option for each question out of options (a), (b), (c) and (d) on the basis of given

statements. 5x1=5

(a) SFR H %A Wt € 3R oM || e | &1 € =ar/e 21 ) If both the statements are true and statement

li is the correct explanation of statement 1.)
(b) SFR T wed TE ® IR wed || weH | #1 GEl =en & 21 (If both the statements are true and
statement Il is not the correct explanation of statement I.)

(c) 3R weH | W&l 3 e || e @1 (If statement | is true and statemejnt i is talse.)

(d) SFR %A | Tefd 3R e 11 9 €1 (If statement | is false and statement 11 is true.)

M (Statement)-| : €FTcHsh SMTEY 1 Yollg gHIN S=d fawa ¥ 7= fawa =1 3R 8 €1 (Positive charge
always move from a point of higher potential to a point of lower potential.)

2 (Statement)-11 : forga fawa we atfewr i ®1 (Electric potential is vector quantity.)

e (Statement)—| : geat &1 faw@ ¥ B0 21 (Electric potential is a vector quantity.)

FA (Statement)-11 : geat =1 forepdia & 3=1 @1 21 (Electric potential of earth is zero.)

A (Statement)-1 : Tk Fielt afifersh fSed o o7 W@ e, T o g & qed g €1 Alinear solenold
carrying current equivalent to a bar magnet.)

2 (Statement)-11 : T 1 FrEeh1d et T@TE Tk & Hae i et g1 (The magnetic field lines of both are
same.)

M (Statement)-1 : @ 1 signal FEFIA: ol T % e © (Danger signals are made of red colour.)

M (Statement)-11 : T TS o1 =Tl To 3Tfeeh 3T 28R o S <89 =iar @1 (Velocity of red light is
max and more visible in dark)

A (Statement)-1 : FfqAY 9 TOTH HT TH THIN eAHS Bl 21 (The tem. co-effecient of resistance is
always positive.)

2 (Statement)-11 : ©Tq = S+ TeaTd 1 M9 agH W Sl Fade sigal €1 (On increasing the temp. the
resistance of metais & alloys increases.)

9T WET 16 § 18 9% B UTH B 9 fawey fKu MU 37 fud tw @ oifuw s wE © | we fawen

& A B |

Q. No.16 to 18 is for right have more than one correct answer. Select the correct answer to each
guestions. 3x1=3
forelt fomg W fogedta & &1 W= sk s 8- (Electric field intensity at a point depends upon)

(A) &= 3t R (Field charge) (B) 3= 3mawt W (Test charge)

(C) wremw =t faggaefierar W (Permittivity of medium)

(D) fag e qen 2% sTawl &f =9 & g4 W (Distance between point & test charge)

frgat &1 Swm 7= o 9 forge @ o w@m e @— (Rydberg is used as unit of)

(A) @1 "&A (Wave number) (C) ameed (Wave length)

(B) R wifqert W et & ferw (Energy in atomic physics) (D) siofta Ham (Angular momentum)
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18.

19.

20.

21.

22.

23.

24.

25.

@ (Led) H— (High doping level)

(A) == eIfYm @9« (High doping level)

(B) JerrelleM & RO YRl 1 s (Light is emitted due to recombination)
(C) Tferm =S o1 WA el @ (Gallium arsenide is used)

(D) SRAfEH qen fafershi w1 & 8 € (Germenium & sillicon are used)

TS §&AT 19 ¥ 22 0% & q wWEH-11 9 WEt fasheq AR WEH-1 % WY IR @1 W'l Ham #®R]|

Q. No. 19 to 22 are of 2 column matching type. Match correctly. 4x1=4
Hied (Column)-I Hierd (Column)-I1
LC 3o &t emgfa (Freq. of LC osc.) (A) Sfigshta 9fger (Resistive circuit)

1 2
uRqer w1 eied wife (Mean circuit power) (B) gfeanen (Impedance) Z\/|:R2 +(0)"Ej }
gufteg LCR afuer (LCR in series) (C) 12Zcos¢

- 1
LCR 373t 9faer (LCR resonant circuit) ©) - N

eT W& 23 | 25 OF & € T IS0 KA T € S0 H! &4 | TR U SHP WK R MY qwA
1 ¥el S RY T fahew € 94 |
Q. No. 23 to 25 are comprehensive type. Read carefully the passage and select one correct of given
four questions. 3x2=6
TR Ugfd Tk He 379 T o g 1 U T W g WM d% G A H FAn fhar S @) adue
TR Tgfa 94 S, e A1 YRR SO I g 3w €-gf~Hiet, FHfTehe et 9o iR T
et gma 1 Thaded HeH ?1 7 function & I W Tk e W il &1 tfueRie speech A FEAT
e X qon TR e foman ST Wehal 1 THH WIgHlYH 1 STEvIeRal gl 21 TR # s fuemerd A, T
ferTgeet, Th THe®ER a1 J-aeger e 2l
A communication system is set up, used in the transmission of information from one place to another present
communication systems are generally electricak, electronic or optical. The main three parts of communicaiton
system are : Transmitter, communication channel and Reciever. A signal is defined as a single valued function
of time. This function keeps unique value at every instant of time. Most of the speech or information signals

can't be transmitted directly are a Ing distance. They need modulation. The reciever consists of pick up an-
tenna, an amplifier 8 transducer. Now answer the following using these information.

T T g s e @ Toraen e wre wmeg g 8-
A signal is a place of information, which at a particular time has—

(A) T | (single value) (B) w8 AH (max value)

(C) —Iam "1 (main value) (D)3 9 (two value)

FF TEE TAR A T

Some of the important communicaiton channels are—

(A) =1 (air) (B) 2r=EfHTM (transmission lines)
(C) w=a w9 (free space) (D) &+t (all of the above)

fyererg T=AI, ferrgalay, T Tel®PR iR U eI & fame Rfgm ¥ ravgs gm—
Out of a pick up antenna, a demodulator, an amplifier and a transducer, the reciever most have.

(A) TH i (any one) (B) % 1 (any two)
(C) = a9 (any three) (D) =i (All four)
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SECTION (=mo=)-—I1

NON-OBJECTIVE (FR-a=g =)

Time : 2 Hrs. + 5 Min (Extra) Total Marks : 42
g ¢ 2 "er +5 e (sfafem) HA HAE @ 42
oy IANT qTA (SHORT ANSWER TYPE QUESTIONS)

N O >

©

YT S 1 § 11 9 @ SO0 YT ® | Tk I 2 b B R

Q. No. 1 to 11 are short answer typs questions. Each questioni carries 3 marks. 11 x2=22
<& 3 faeT X TS Y Rl Th qEEE gEEE & H W S ®, @ gEa 9a-3en o sa fasfd
T o <eifedt i € -~ Auniform magnetic field gets modified as shown below, when two specimens X and
Y are placed in it.

°H HER WX
(i) X @Y wg= * qen (Identify the two specimens S and Y.)
(i) @-3@n ! fapfd & FHROT & T H | (State the reason for the behaviour of the field lines in
XandY.)
A converging and a diverging lens of equal focal lengths are placed co-axially in contact find the power and the
focal length of the combination.
Draw a ray diagram of an astronomical teslescope in the normal adjustment position. What will be the length of
the telescope for this position.
What do you mean by the resolving power of optical instrument ? Write expession for resolving power of a
telescope.
Write equation for Rydberg's const and give its unit.
Compare the radii of two nuclel of mass numbers A, & A,
Define average life and half life of radio active substance. What is the relation between them.
If the total number of neutrons and protons in a nuclear reaction is conserved, how then is the energy absorbed
or evolved in the reaction ? Explain.
Draw the common emitter configuration.
The adjoining figure shows tracks of three charge particles 1, 2, and 3 in uniform electric field E Give the Signs
of three charges.
Write equation for transverse deflection.

+++++++E/7)z

s

R ——




11.  Which of the graph represents ohmic and nonohmic material behaviour.
>
C
v
v/
In which port in zener diode works ?
e 3TAT TIT (LONG ANSWER TYPE QUESTIONS)
T e 12 ® 15 e g W ) Te ye 5 a2 4 x5 =20

12.

13.

14.

15.

Q. No. 12 to 15 are of long answer questions. Each question carries 5 marks.

Calculate the energy in charging a conductor. Show that there is always loss in energy when two charged

bodies shared. 2+3=5
Or,

State & Prove gausses theorm. Calculate the intensity at a point outside and inside due to a charged hollow

sphere. 1+2+2=5

Give the theory of oscillation magnetometer. How the magnietic moments of two bar magnets are compared

without measuring moment of inertia. 2+3=5
Or,

State and explain kirchhoff's law prove the Condition of wheat-stone bridge.

Give the condition for sustaionable interference Calculate the conditions for maximum and minimum intensties

of du to superposition of two waves. 2+1%+1%=5
Or,

Write dwon lens makes formula, explaning each them. A lens of focal length 15 cm is dippend in water. What

3 4
is the new focal length (Given , 1, = o Hy = 5). If the lens is dipped in a liquid under what condition, the rays

are not deviated. 1+1+3=5
Or,
(a) With the help of a labelle diagram, explain the principle and working of a moving coil galvanometer.
one diagram =1 mark

(b)  Two paralle coaxial circular coils of equals radius R and equal number of turns N carry equal currents |
in the same direction and are separated by a distance 2R. Find the magnitude and direction of the net magnetic

field produced at the mid-point of the line joining their centres. 2 mark
Draw the Input/Output characteristic curve in CE mode. What do we understand by the cut off, active and
saturation states of the transistor ? 1%+1%+2=5
Or,
What is meant by the term modulation? Explain with the help of a block diagram, how the process of modulation
is carried out in radio brodcasts. what are limitations of Amplitude Modulation. 2+2+1=5
ada
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THhE® ¢
foer foa=merm wdan wfufa, g

faer fo=merg wen afufa, e

T
30/- (d® T A=)

Hh
FRE S Yfeaah I, TRTR

) Serfre Sdra

39 YTISY U &1 &g o A AT SHHT 3N

foerR foure wlien wfufa &t qafgafa & fom

Afsd o1 yifd AT JuSA SqUY g qel
HIdge rfufam & fauda =i |
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R3] I HAH 9

foeR foeme™ Ten wfufa (I=a Areatis) & XI9 t@ X & SE-SEstl &l 2010
Tt TEm & Ty TR S84 SR WY 999 T(Model Question- Answer) SUETS Shd U 3TIR
29 Bl @1 8| Wil 1 I8 e Ted TR %1 e’ % 9N 9w faire gfesn w ey
21 I=a Hreatten o o1 e i W= U Jferea s ot faen ¥ 7% Aifesh ¥ g1 A
o o Sterforer ufiftefa, o oEl & fen-wR wd yerEfe @Eeti sl e ¥ W g
@A T L ® U Yo oS WeileE & WY 39 WY Y30 1 9 S @ 12009 § X
St THET T Y YT SUTTS A G9F 9iafa 7 77 fwa o fF 2010 Ft anftes adten | o
fowi &t B Tt faam/wan/afisg faw § wve- |+ &9 § awfts wa g, e ™
Bl I 3T THo TR (Optical Magnetic Recognition) T T ST BFT | 2009 T ATfds Tel § g
3HE & YR W FHf &t I8 I a1 foh aiftisr @1fa0 wdien ¥ g9 ™1 &l 0.M.R. €2 &1
FY SA1E] G SIE] U U 1Mk 32 OMR Hie 96 § &7 2ifel 81 ST IR 9 TTerdt 1 &

foel af TaR ST T YT G995 ! TEIehRIcashdl, MR qod el qe SEl &
SCATIYE i TGl | SHh! SYART ! &AM H T@d U WHfd B FARU HEHH (Student
Support Programme) & 3T<FId 39 o8 Teh &t @t XIS F XIS & S & fau 94t 9™ o 9y
99— ST Y @I T

WEY Y- & HEAH H SIS 200 SEqT53 T ST 100 TR g3 Tl 99 34 &
WS wfafa &1 gea 5w Wl -l UIgHEH i UgRE el Y BE H AAfavard US1 T i
o W Hed HY Y0 H % B o Td 3T=8 9 T=91 3% o U X Heh | 9iHfd &1 A
 for 9% B Wl WEY 9T T 9 UG o e SR YUl A H W Al 5= XIef A i
TR o TSI h1 e 1 T e G ded SR BIfe 8 S SR 399 o 1o Taed st
1 TYfed fam X bl | TH B i T/ % TR 1 Ui qherst o 9o s o of

AT @ |

HehTIeR o/l AMTeeh! o oo =R Q&iehl i D1 i SUeTse H{E T @I # |
Yok T & dfe-die 92 53 @ € S fom I o o, T 39 9 fA% T Hisd 9 &1 &l
I TR FUFL &1 51 @1 2 | 9 g afed qe9-9rey & ST & fou ST O
g wEemen | ford T folg % srelies | 9% Gy fRe T € | 39 U Aied S A W
o HIfeRT T i ot SRR < T @ 9 =R SR 9-TET & We Sevd € R ol | vea

FH I yIfd B, WA & Hed I H TEIEAN T 2, S 7D T hel R T a9 g3 e |
[ iii ]




<Jfeh T o Aferehier STt TeE fe mem | et €, o1 we-uey fe<t o oIl <Hi
werEl U Uk 1ol IUTsd hOA S @I 2 | 39 YII-UEdl 1 aeeiyuees 31ee § =13 &l Tl
BT 9 Yl o UREY hi SRR 81 ST
foeR dIE & BEl 4 o7die @ o fied 93 & |l ¥ei &1 A SR R8s o e i 958
Y IR T of q1 SR THH 1 o | iffer qen § 6 Yo W e 98 i 9 3 9 D
T T SR Then H R WM 1 o GeET 9 SRR 6l R S Hehdr ® | et el 3|
YRed-999 o e STEa © B 3790 37h U & § U%d g 9o 9 fafvy= s== foaor w9
Teh-ieh] HEM H Mk Tq STRING IRl 9hemsti § STt § 9%d &l bl |
Y 3H 91 1 A ©F ® b wp fuierd wRU ¥ §HY W HiEd Y-WEY g9 e < Heh |
SreiftTeh Tl bl THE W YU &Y A hi oole UH HE & fAIU STIehet @IenTd el qel deheieh!
w9 | < HHG-IfeRd 1 HH @ g | T W I8 TEe S @ 3N ST @, ik S B
Sterforer e ot wifa = e 9 e ©|

Higel W 1 dOR i o favaferme™ wd 3=u meafis R & WeHn fommedl & syt
foerent o1 Weg off T ® | A weft et SToR-oad fawel @ et ura fvers € qen +2 ot fen
Y o qHF | 98 ® € | STh! Hed 3R 9¢ G % SR € Hige YIH-UF 1 Y9 39 a9
Ff Sl IR e B weht @1 H |iHta w1 3R @ SH welt Rremnl % ufa SnuR ore o € |

TE W Y © for Atee wea-u fierd €1 wden ot dar ¥ o S | 'R 99l bl SHeenl
1Y R of | etk o1 e erfuraeni @ s1ren © for o qoia: hermged e § WeR & 5E
o 7eg A1 | w@fee qR e ot Ated Ye § wu-A- q(edl i | 3a: Rl v sEt 9
e T T e 1 AR WiHfG 1 S SEe SO gU 1o fotfed geie |ibta i < | et
1 AT A TewTF 2, S BB hl USE § HeE Hid © | TF H 95l Qe Rie wEd 8,
I THfeh TAE W E e € | 3 foly Wit hicag © SN oMUk Hedn erife € |

To (BTo) To who Tlo ITEH
AT SHad, 2010 3T
foeRr fa=mer wlten Gfffd,
e
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YYA-T3 &Y
YYI-T S @US! A BM- TUe-1 (TEfTS) qe wue- 2 (R agsd) |

fawer & et quiler 1 40 e SIS Sife & 9 el s o 9 60 Hfaw 319 iR-agfs
W BRI YA % =99 % A H 39 919 1 faui Sedehar Wit T 7, R fawa % ugaewn o faw
@ el & foT 9 3ienl & Wey o SR Wl S| fafi= e1eam & fou swafeq sient &t
ool gz FefreR o < S T 2

| Stfaet & fafv=s sl & forw smafea o aiferesn:-

- 1 feer dgfae 08 3%
THE- 2 forgd & 07 3k
THRE- 3 forggd &m0 &1 gt g9d T

Trelehcel 08 31k
SHE- 4 fora-grehia W1 & Yo 9r 08 ik
THE- 5 forgd Jrelehia % 03 3k
HE- 6 EEAINED 14 3%
TFE- 7 S Ud fafRtor *t SRl yRid 04 3%
THlE- 8 ] TS AM9H 06 3
THR- 9 solaeTeh Jfeaar 07 3%
TPE- 10 HOR yonferar 05 3%

70 3Tk

| A & faft= sosal & fau stefed 31 aifarent:-
THEE- 1 O IferEen 04 ik
THE- 2 forerad 05 3
- 3 foaga @A 05 ik
THE- 4 T Tl 05 3%
THE- 5 Hag WEA 04 e
THE- 6 qcdl ol 3T hid ohi M

fag tg fswamd 03 %
THE-7  p- A% qc 08 3%
THE- 8 d & f- =l I 05 3

ThTS- 9 a9 AT 03 3i%



THEE- 10  Uodhd o T & oo AR 04 31

THEE- 11 3Tchied, BiFiel aol 3eR 04 3
THE- 12 USRS, HhidH, a1
FrafcTeh T 06 3%
ThE- 13 S I 04 3FF
THEE- 14 HEEE A 04 37
THE- 15 SfE 3] 03 ik
THE- 16  TgAD 03 3
70 3k
Il Shafeq & faft= sl & fou emefeq st difeenr:-
ThE- 1 eCClc lCCats 06 37
THE- 2  SAEIRERT IR S ferehr 18 %
THE- 3 e dehHeh! T SHE SN 18 3k
THE- 4 eI Siid s &
M THe o 18 31k
THE- 5 HIHA SR AR 10 ik
70 3k

IV 7forg < fafi= sosal & foru stefed sie anferent:-

ECOE| Y Tk e 10 3%
THE- 2 SIS 13 3k
THE-3 e 40 ik
THE- 4 it T 3 € Fams i 18 3i&
THE- 5 sk st wd ek g 09 3k
THE- 6 HIFedl 10 3k
100 &

T I SHT Seewdl % SR W 3H TE sl T B

STHM (Easy Level) &~ 25%
3iea (Average level) & 60%
Sed T 9= STHia

(Higher Order thinking) 15%

faw 15% av= & 1@ N, 9 e % favetsHiors amar st gauar @ Siig g
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TG W& Siafas i B¢ I fom fawai # s quie &1 15-25 fae o791 stifche hife & e
B R yH-0F H et 97 1fard g1 e < 39 ueAl § enfaftes foshed st oeren BRI
AR fashed o1 TaoE ¢ fF faswed wgasy & 35 i § el

TUE - 1 (TRAS) Hife & o H U" YER ® YA T -

ek l/TaE/Stafam™ § geat &1 seant frefated 3 -

-1 | WA IS 1 9 10 THY SW & ®Y | =R fahey
fer MU ¥, o @ @ € O R 1x10=10

FUi- 2 | YA e 11 9 15 SHh 3T Yodeh U9 H §
FHeor/aered feu T B

TH T o A F Tk b forere
T BT e 3 IFaAl

1 HIdT SireHl g 1X5=5

o7t 3 3 9&T1 16 9 18 s =R foemey fu o 'm, fS9d 9
T @ AfeF S TE & T
ot Tt 3T & fafed & B 1x3=3

Tt 4 Y9 9= 19 9 22 J IR Y9 HidH () | Tl 91

yfefteal & &9 ¥ fqu &1 = (Hied-11)
H =R foaehed a, b, ¢, d T &) w1 T
yfaftedl & we-11 st yfafedr & fawey
Y e w7 1x4=4

9ol 5 T 9& 23 9 25 I dH 99 T @ T TR W smenia
BI| TR & ST & WIS i 99l o
IW feu U =R fawey § 9 2 7 2x3=6

28 3ih

Tue- 2 (N T =) 4 TR & T I8 ST -

gofi- 1 T Hel 1 9 11 TR U 11x2 = 22

ol - 2 9T H&A 12 9 15 LSRR LR 4x5=20
42 3k
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TG § Y @1 SeaN Frefared e—

- 1

9 T 1 9 20

TOH I & ®9 § 9K [9%eT €U T T,
59 9w & w2

1x20=20

- 2

9 &A1 21 9 25

ST 3G Uoeh Y9 U T heF/aaded
few Tu B S ST & <@ 9 a i
fae=m T B 9o 9 deasdl i
Heoqdl Siremt B

1x5=5

ot 3

9 GE&AT 26 9 28

s 9R fomey fu w7 e, fo9e 9
¥ Iffyer IR WE B Tahd 81 9 W

ST & fafed &6 7

1x3=3

ST 4

T3 & 29

3 IR YeT i (TR) | ) =R yfarea
% ®9 4 ey &) = (Hiem- 1) ¥ =R
fqeed a, b, ¢, d BT 81 ww9- | =1 wfafe
& - || ot yfafest & fomey 9 fgem
Eaulld

12X4=6

o7t 5

T3 & 30

I A U9 U T T TR R osTenia
M| RIS o TSI o &€ ol Y9l okl
I U MU 9 fowe § 9@ 3 2

2x3=6

Tue- 2 (N T =) 4 TR & T3 18 AT -

40 3

gof- 1

U9 §& 1 9 8

R g9

8x4=32

S - 2

I99 &1 9 9 12

e e

4x7=28

60 Th

oY TR TgHT 1 ST 100 TRl & A< & 371 81 5 ST FeA BT ST A TRy

AT & R} H 22 TaRe <) ek foehe i I B €, 39 wee- TR o fashe wreasd

& I SHTS U BT <TE ST U9l H ST=Ieh faeheq & T 3Tifeher 999 o faehcd & 4 H &l

Hehd B

Y I3 I & THYS I 3 TH 37l & Stepwise FeaR 1 Feoll AGASHT qlieh
Y diferert & &9 | T i TS 21 TE9 o 9 Yemehl Hi Sl % SN o gHe ¥ 7eg firert

Aeqe]
foer faemea wden afufa,
el
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