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(vi) OTET 3awge g o frfoea Wifte frrdiet & @i 61 SuRiT 9w e §
c=3x10"ms™; h=6.6x 10 Js; e=1.6 x 1072 C; i = 47 x 10~ TmA""
dreeeta Fadi® K = 1.381 x 10 JK'; STaNmaY | N, = 6,02 x 102 mol”!
47;0 =9x10° Nm’C %; gH 31 Wefl m,=1.67x10 7 kg; m_= 9.1 x 10" Kg

Note : (i)  There are in all 30 questions in this question paper. All questions are compulsory.

(i)  Question No. 1 to 8 carry one mark each, question No. 9 to 18 carry two marks each,
question No. 19 to 27 carry three marks each and question No. 28 to 30 carry five
marks each.

(i) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all three questions of five
marks each. You have to attempt only one of the given choices in such questions.

(iv) Start from the first question and proceed to the last. Do not waste time over a question
if you can not solve it.

(v)  Use of calculator is not permitted.

(vi) You may use the following values of physical constants wherever necessary :

¢=3x10°ms™; h=6.6x10"Js; e=1.6 x 10" C; py = 4m x 107 TmA""
Boltzmann’s constt K=1.381 x 1072 JK'; Avogadro Number N3=6.02 x 10** mol™';

= 9x10° Nm’C"; Mass of Neutron m,=1.67x10" kg; m,=9.1 x 10~ Kg
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3T 4 x 1077C B PHRYT 5949 9 A0 T W Ryd el g P R fawg aRepfora
DI | 1

Calculate the potential at a point P due to a chargé of 4 X 1077C located 9 cm away.

Teh g GG &3 § ofad Jd $RAl 8 | §9 R HaT T 968 A ? 1

A neutron enters normally to the direction of magnetic field. Find the value of magnetic force
onit?

g FEdII RO T Al DT e IRy | . 1

Write Lenz’s law related with electromagnetic induction.

BISsioF WagHd &1 dgH+ Ud IR SiftRll dggd gRe Wagd @ g &9 # gsdl
g7? : 1
In which region of electromagnetic spectrum, Lymen and Balmer series of Hydrogen spectrum
falls ?

L

ot I @1 faveT emar 9 Ry AU 8 ? 1

What is meant by resolving power of an instrument ?

% gedsid 2 990 B9 & qOaR 9Y § g9 @ 5| 9! A b de & orad
0.1 ST BT DI &5 o & | Folagi= b1 S siirell TRiaed s Hifory | 1

An electron moves in a circular path of radius 2 cm. under the influence of a magnetic field of
0.1 Tesla applied perpendicular to its plane of motion. Calculate the de Broglie wavelength of
electron. '

«—a0T YR fHa=r A Bar 8 ? 1

What is the charge on X—particle.

NAND e &1 diford &g 99159 9 g1 <9 difoiy | 1
Draw the logic symbol of NAND gate 4nd write its truth table.

TP g foTaT S e 4.8 x 10710 UM B, T RO/ W 2.4 x 10728 G 37T &,
3 &fost 9 MR wiel & 9/ Fe oaRe ¥ <@l §| Wiel & 91 @ g9 1.0
o 21 IF Wil & 9 frarR || e | 2

A drop whose mass is 4.8 x 1071° gm having charge 2.4 X 10728 C is kept in equilibrium
between two horizontal charged plates. The seperation between plates is 1.0 cm. Find potential
difference between plates.
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10, <o R ¥ SR dfa weiRel o emRansl @ HF 9 GOR T - 2

1.

12.

13.

14.

15.

16.

€, =0,=C;=C,=2pF =1 &, =53k Cs

g P 3R Q & §r Jou &R = FINTY 1| = |

In the giiven figure the values of five capacitors are < 1 || | K Cs L_‘ |£2 Q
C,=C,=Cs=C,=2 yF and Cs =5 pF P G Is o ]’—

Find equivalent capacitance between points P and Q.

TF U B R 9 a9 2 dlee Tl AR URRE 20 ¥ AT T 9980
SRR @ dieedier ¥ S R o a1 dieedier @& ugdid b iR @
argfs @il 7 2
A cell is having emf 2 volt and internal resistance 2Q). If it is connected with a voltmeter of
resistance 998() then find the percentage error in the reading of voltmeter.

wmﬂwzﬁrmozﬁo%awwﬁawa%1000@@%@%!@
04 TRRR @ gRT yaIiRa B &1 gUsell & PR W FEBHI & DI AEar A
HIFTY | 2

A circular coil of diameter 0.2 m is having 1000 turns of wire. Current of 0.1 amp is flowing
through it. Find magnetic field at the centre of coil.

wzgugsﬁ’rﬁoa‘wc’ﬁomaﬂ?{%mﬁma?ﬁw@ﬁﬁ1.0§rﬁ:\?ﬂﬁmﬁm
100 AT I oI & | HUSeN BT YR AT WReped I HIFST | 2

A coil draw current of 1.0 amp. and 100 watt power from an A.C. source of 110 volt and 50 Hz
frequency. Find the resistance and inductance of coil.

3147 (OR)

wmﬁﬁw@ﬁmﬂwaﬁﬁaﬁzzooaﬁwﬁzzoaﬁwm%
qmﬁfﬁzgv@'aﬁﬁ5000@%%1@%%3%3%90%%6%%%8%@316
3| FfE wfk sia SR dor fEdae Hreel ¥ wRI ol |wr 9t |

A stepdown transformer converts transmission line voltage from 2200 volt to 220 volt.
Primary coil is having 5000 turns. Efficiency of transformer is 90% and output power is 8
kilowatt. Find the input power and number of turns in secondary coil.

@W$Wzﬁ%ﬁmmaﬁml 2

Find expression for coefficient of self induction for a solenoid.

fe gy Xt A AR fRaTg forfed | 2

Write four properties of electromagnetic waves.

TS T < uder ot B g Wied qh BT ASTh W BT | 2

Find the expression for combined focal length of two thin lenses in contact.
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17. U ASAINfded uarRd &) JgRY 60 a9 ©| I8 fhay W9g Uvanq "cHr g
URMYSH HHT DT Alefedl WRT X8 SIRAT ? 2
Half life of a radioactive material is 60 years. After how much time it remains 1_16- of its initial

%
value ?

18. HRIMHIA UG & ol AqIal HI Ald SHUW 99138 a1 faf= gyl & »rd
HT FEY H Il DHIFIY | >
Give block diagram of basic elements of a communication system and mention briefly function
of each element. :

19. JEd fegd SMYCl & URAMNT SR T1 b w99 dgd &3 o dgd faga &
Rerfdst o1l & ol &St ura HIfo | 3
Define electric dipole moment and find an expression for the potential energy of electric dipole
in a uniform electric field.

20. UP YATEd! GRT URYY ¥ IR L, FeIRE € Tl gRkRe R 90 &9 § S8 |
URuer &1 UfETen Z &1 &sld ey | 3
In an A.C. circuit, inductance L, capacitance C and resistance R are connected in series. Find
the expression for impedence Z of circuit.

21. U o9 gRI HAl 9% &1 arfdss wfafa o | 20 10 §X 99aT £ | 39 o
S H TERT o 9 R AR FAoM a1 R 10 W0 Rewd ST 81 TR
oI B T FId DY | 3
A lens form real image of an object 20 cm. away from lens. A second lens is kept in contact
with this lens, then image shifts 10 cm towards the lens combination. Find power of another
lens.

22. BRI FAGIA & ST A g §Had d1 @ WRIG &1 ARAT Doty | 3
Explain reflection of plane waves using Huygens principle.

23. UPHRI-JEYd TAE RIT & ? YbrRI—dgld yra & e foiled | 3
What is photoelectric effect ? State laws of photoelectric effect.

24, feAufeeaar & w1 Ay 2 ? R Meunfeg e @ «—$u o g—aur
dhe IR IRAIY] HHid T4 SegHE | § a7 gRadd 8id § ? 3
What is meant by radioactivity ? What are the effects on atomic number and mass number
when &—particle and —particle are emitted from a radioactive nucleus ?
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25.

26.

7.

28.

U% NPN TR & forg Swafos soioie oRuer smex RSl gon Bt
HAMATE TS ah Ty | : 3

Draw the circuit diagram of NPN transistor in common emitter configuration and draw the
input and output characteristics.

31047 (OR)
W%WWWNORWWWWOR,ANDH&TNGTﬁ—cfm‘ﬁ
& ST g & ?

Show that how OR, AND and NOT gate can be obtained by using only NOR gates.

SR SIS T V-1 9% I TRUST IR 918} 39a) fihar iy wwemes) | 3
Draw V-I characteristics of Zener diode with circuit diagram and explain its working.
AR fhd Ped & ? ST o G 2l a9 HeRo Y G | 3

What is modulation ? Describe Space wave and Sky wave propagation.

mmm%mwmlmwﬁ%mﬁmwamﬁ%?ﬁm
dieeHIcR Fat PEd § ? 5
Explain the principle of potentiometer. How its sensitivity can be increased ? Why it is called
ideal voltmeter ?

3AA4T (OR) ‘
|l & A HH AN Td GERR B9 G § oRedd g ur a5
gfde= STd I | «- :

Find the condition for maximum current in case of series combination and parallel
combination of cells.

(®) T4 e T el B Ol § oFR FaASy | )
Differentiate the properties of soft iron and steel.

(@) TESIOH TRHY] H goldeid 5.3 x 10-1 o BT 9 JTPR Hell H 2.3 x 10*
ﬁo/ﬁoaﬁw@nﬁmwélsﬁﬁﬁqﬂﬁwmwgm
HITY | 3

In Hydrogen atom electron is moving in a circular orbit of radius 33 % 10 ' m with
speed of 2.3 x 10* m/s. Find the magnetic moment of electron’s rotation.
: 3A4T (OR)
T RIS gRT B HRT IR F M w1 T ¥ ? U uRue R @)
e | fRurgd & v ue gued aRE 31 @ T PR B afier ¥ o9y
ISl S WHT € | Mawad TR 3 A1 fRed | et aeiiex @7 gRR faar
BT B 7 5

What do you understand by current sensitivity of a moving coil galvanometer ? With the help .

of a circuit diagram, show how a moving coil galvanometer can be converted into an ammeter
of given range. Write necessary mathematical formula. What is the resistance of an ideal
ammeter ?
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30. (@) UHTT B gAT A w AWMU 2 FEA-qA Tl gau-ael P AR
PIY | 3

, What is meant by Polarisation of light ? Define plane of vibration and plane of
polarisation.

(@)W@ﬁsﬁﬂagwﬁﬁa%mﬁwﬁaWﬁW@mm 2.0 #lo
qerr 005 Mo ¥ gRedl @ amads emar g Hifeg At it wfafe W
gftc 1 =Few g W I 2 | ufifee @yl f aard | 2

Focal length of an astronomical telescope’s objective and eye lens are 2.0 m and 0.05 m
respectively. Find magnifying power of telescope if last image is formed at least distance
of distinct vision. Find the nature of image also.

312147 (OR)

, T B AREITT W A g7 §He & ? e & Afaexel & fo qan-a
WWH%?WEﬁmﬁwamﬁﬁﬁ%ﬁa&aﬁ@éwwmf
PHIAY | 5

What do you understand by interference of light ? What are the essential conditions for
interference of light ? Find the formula for fringe width of bright fringe in Young’s double slit
experiment.
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U 2 3BT BT 2, U G 19 F 27 Th YUb U 3 3Bl BT & qAT U
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(i) 99 U ¥ 9T W) P e T8 T, wﬁzaﬁaﬁwmﬁ 3 3idl
I U U3 # 3R 5 3l gt A1 gl H aRe =@+ Ue™ fasar am 2
U g3l H Uy o A 9 H W dad Uh U 8 BT B

(iv) T YT I URT P 3R T 9% BRI WY | S e 7 31l 8 89 W
T T 9 B |

C(v) DAGAER © IUIN DI JFAFT T B

(vi) GHW?WW@HWW%WEWWWW%
e=3x10°ms!: h=66%10"" Js: e=1.6x10" C..iy—dmw x 10 TmA"
oo fadie K =1.381 x 1072 JK™; 3MARTRT €& Ny = 6.02 x 10* mol™

» vy 9x10° Nm*C?; e[ &1 Hefd m,= 1.67x107" kg; me=9.1 x 10~ Kg
Note: (i) There are in all 30 questions in this question paper. All questions are compulsory.

(i) Question No. 1 to 8 carry one mark each, question No. 9 to 18 carry two marks each,
question No. 19 to 27 carry three marks each and question No. 28 to 30 carry five
marks each.

(iii) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all three questions of five
marks each. You have to attempt only one of the given choices in such questions.

(iv) Start from the first question and proceed to the last. Do not waste time over a question
if you can not solve it.

(v)  Use of calculator is not permitted.

(vi) You may use the foliowing values of physical constants wherever necessary :
c=3x1Pms!: h=66x10"Js; e=1.6x10°.€; pr, =4mr %« 107 Tma™’
Boltzmann’s constt K=1.381 x 107 JK'; Avogadro Number N;=6.02 x 10** mol™';

= 9x10° Nm’C %, Mass of Neutron m,=1.67x10" kg; m.=9.1 x 10>' Kg
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10.

2

10W€mwwﬁa1zmﬁﬁﬂawaﬁ%ﬁﬁmm%|wﬁaﬁ
Gfaa Sorf fear 8rfy ? 1

A capacitor of 10pF is charged upto 12 volt. Find energy stored in the capacitor.

*

U g GG &5 F Ead YA HRAT & | $H W b1 RO gel N 2 1

A neutron enters normally to the direction of magnetic field. Find the value of magnetic force
on it ?

9 0.05 VHTS H GRT 2 TR | 4 TRIR B B A1 fHA gusell | 8 diee @l
frga ares g R BT ¥ | FOSH BT TRV Ulih IS | ‘ 1

When in 0.05 second current changes from 2 ampere to 4 ampere, an induced emf. of 8 volt is
set up in the coil. Find coefficient of self induction of coil.

Ta fRull R Jegd & 7 gEGR &3 FHT 91 Y9I TSl 8 7 1

What is the effect of electric field and magnetic field on X-rays ?

q) BTG YBT Yo fet dEand 1 qer 41 €, ﬁaxwmqwgﬁm%‘lqﬁvrrﬁrga
&) BT TAT ~gATH AFAR 1Sy | 1

Two coherent light beams having intensity I and 41 superimposes. Find maximum and
minimum intensity of resultant beam.

B $1 TSl gEE 9o fave g o g g ? | 1
What is kinetic mass and rest mass of a photon ?
o) T & Tu it § F7 AU § ? 1

What is meant by binding energy of a nucleus ?

SHRER ¥ SHS®  UTED B Il § YR 3= qaell qi ¥@T ol 8 7 1
In transistor, why base is kept very thin in comparison of emitter and collector ?

a1 g Y S TRER 03 W0 g W R € TP T P 16 e B I |
uferefa oxa ¥ ARt ST G BT AT 10 AHIGAM B AN SAD IT—IT
A ST B | 2

Two positive charges are seperated by a distance of 0.3 m, repell each other by a force of 1.6 N.
If sum of two charges is 10 uC then find separate value of each charge.

Iega Ry smgel B IRAIRT PIRE T gH@T "G AR e Tared | 2

Define electric dipole moment and write its unit and direction.

el T IR W forg e CIRT T SR AT ¥ e i SR | 2

Establish the relation between electric current and drift velocity for a conducting wire.
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14

18.

19

aﬁwaﬁﬁ,ﬁwﬁwﬁa@o.owﬁo%‘,@wwwﬁﬁwﬁw
e B QHl @ " gy Hlex aW1E WA atell B 9ol 3% 1073 R ¥
fb¥il Ues TR H g8 dTell ORT BT 7T ST BT | 2

Equal current in same direction is flowing in two parallel wires kept at 0.06 m apart. Attractive
force acting per unit length between the wires is 3 x 10~ N. Find current flowing in any one
wire.

et uRuer # qRuey &1 wicamn vd ot w1 qol 6T &1 URebeld BT | 2

In the given circuit, find the impedence of the circuit and root mean square value of current.

L = 0.1 Henery R=300Q

()
AN R
V=200 sin 400 t

qreed 9RT T SaTexvl Aled qHsisy | 2

Explain wattless current with example.
31AdT (OR)

TP 50 dTC, 100 diee S B 200 dlee, 50 TS B fIgT AW W Sl 2| W B
Sofishd ¥ sfaeas TS &) o1Rar s PR |

A 50 watt, 100 volt lamp is to be connected with 200 volt, 50 Hz electric mains. Find the
capacity of capacitor required in series of lamp.

fagd Freg IR & TR 7 aTE | | 2
State four properties of electromagnetic waves.
707 AIR® WG B HHSSY | THD fAY oMavad o R’ E ? 2

Explain total internal reflection. What are essential conditions for it ?

RERBIS & YRATY] HISH U4 §18Y & YA Hisd ¥ 3R Bl WL BT | 2
Clarify the difference between Rutherford’s atomic model and Bohr’s atomic model.

AT TR B HEROT H IS B a7 YAdT & - aT Ao RIS SIROT
§ Al ST INTEE © ? 9HeE | 2

What is the role of ionosphere in radiowave propagation ? Is it contribute in T.V. signal
transmission ? Explain.

e € Uh SE B BRI B Rigr 9 598 SUANT Sdrsy | 3

Mention the principle of working and uses of Van de Graaff generator.
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23

24,

29,

26.

NS b fgd gEer IR & Frew R | SwER @1 SR e gy 3 a8
fobar 1 T 8, T | 3

Write Faraday’s laws of electromagnetic induction. Transformer can not be used in direct
current, explain.

a‘rqﬁﬁ?ﬂ?{ﬁvﬁmﬁ@fucudnaﬁwmaqﬁxﬁiﬁoéwqﬂﬁiﬁﬂﬂﬁ?ﬁ
?@r%ﬂs?ﬂér15Woﬁﬁwwaﬁwﬁwaﬁawq%ﬁw$éﬁﬂzﬂqﬁ
GRS 3

Two thin convex lens each having focal length 25 cm. are kept in contact. An object is placed
at 15 cm distance from this combination. Find the distance between object and image.

WWWWW@WWEﬁW&ﬁWWI 3

Explain refraction of plane waves using Huygens principle.

SH-TT (Hex 99) e < FhTel N @Y wwHengd | RISk @ Wi @7
sy gare | 3

Explain matter waves and de Broglie wavelength. Write the conclusion of Davisson-Germer
experiment.

3104l (OR)

Wﬁw—ﬁgﬁﬂﬁwaﬁmﬁﬁﬁlﬁﬂﬁa@mm
5.26 x 1071° [T B | 39 9Tg & oy el o S 59 A |

Explain Einstein’s Photoelectric equation. Work function of a metal is 5.26 x 101 Joule.
Evaluate threshold wavelength for metal.

WW@WW%?WWW@«—WH@TB~W
e W IAY] HHiE 9 GoIwE R § @ uRadT B ¥ 7 3
What is meant by radioactivity ? What are the effects on atomic number and mass number
when X—particle and B—particle are emitted from a radioactive nucleus ?

PNP Sifer @1 foranfafy awemed | fedt Sifimer aRuy & e dreds (Vo) @1
ReR IGHR T19 IR RT 50 pA TR WY L 9 HUTEF ORT 1 mA ¥¢ STl 2|
SIfRER T T e+ T[onies S AR | 3
Explain the working of a PNP transistor. In a transistor circuit, keeping collector voltage (Vc)

constant, when base current is increased by 50 pA then collector current increases by 1 mA.
Find the current amplification factor of transistor.

Wmmv-lwawvﬁqammmmﬁ@wml 3

Draw V-I characteristics of Zener diode with circuit diagram and explain its working.
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28.

28,

UD ST AT T & o dtgere qEais S qRAR SR | Rl Argfn
aﬁmw@wwmvawwszwélmgm [ABIDH Y B
A9 FlREa SRR | 3

Define modulation index for an amplitude modulated wave. For an amplitude modulated wave,
the maximum amplitude is found to be 10V while the minimum amplitude is found to be 2V.
Determine the modulation index .

Wﬁmﬁmw@wﬂaﬁﬁuﬂ%mﬁmwmﬁﬁ%?wm
dicedler R bed § ? _ 5
Explain the principle of potentiometer. How its sensitivity can be increased ? Why it is called
ideal voltmeter ?

31047 (OR)

W$WWWWWWW1§W$W$WT@W
PITT AT 918 fF B a1 Farom e Rufy § anfers 2 ;

Establish the formula for current in series combination and parallel combination of cells and
find the favourable condition for each combination.

() {—?ﬁaﬁraﬁﬁfﬁ?ww%?mﬁama%qua
ferfe | g

What are different elements of earth’s magnetic field ? State relation between them.

(@) TTESISH AV # oS 5.3 x 10-11 Mo BT ) JATHR el H 2.3 x 10
Ho/Jo B A § M IR IET §| AR g b1 g st s
Pifog | , 3
In Hydrogen atom electron is moving in a circular orbit of radius 5.3 X 10'm with
speed of 2.3 x 10* m/s. Find the magnetic moment of electron’s rotation.

312741 (OR)

Il BUSS URMM B GRT QAR & AT R F=1T $ ? U IR By @
e ¥ ey & @ ae gued aRM B O W PR B deedier § 39
9SSl O |HAT B Mawas TN G N e | emeel dreedier @7 wiey
feerer grar 8 ? 5
What do you understand by current sensitivity of a moving coil galvanometer ? With the help
of a circuit diagram, show how a moving coil galvanometer can be converted into a voltmeter

of given range. Write necessary mathematical formula. What is the resistance of an ideal
voltmeter ?
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30. qepTer B HRIPROT BT GRS AR 5D Y anavEs wRie g | AT T A
T Rig T 85U UE Bt 31 FISTs BT G A DI | 5

Explain interference of light and mention essential conditions for it. Derive the formula for
fring® width of bright fringe by giving the principle of Young’s experiment.

31241 (OR)

() gﬁa@agﬁﬁmﬁwwmﬁlmmﬁww%? 3
Explain the difference between polarised and unpolarised light. What is Malus’s law ?

(@) v @i X @ sfgTaE 9 A ol @ Brow gRAt wEr 20 Ho
qorr 005 Mo & | Rl &) e awar T HfY Afe st fafyE v
q&ﬁqwgﬁmm%lqﬁ@waﬁmﬂﬁm| 2

Focal length of an astronomical telescope’s objective and eye lens are 2.0 m and 0.05 m
respectively. Find magnifying power of telescope if last image is formed at least
distance of distinct vision. Find the nature of image also.

kookosk sk kosk sk
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