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SECTION-A (CONCEPTUAL SECTION) Wvs- 3 @=ilRe @ve)
PART - | (PHYSICS) 9T - | @ifoe fasm)

Straight Objective Type

This section contains (1-20) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

A TR TR

9 @ ¥ (1-20) 9g—fawadl U 2| U U & 4 fAwed (A), (B), (C) T2 (D) &, i & fw o a1t & |

1.

Two blocks of masses 2 Kg and 3 Kg are placed on a plank. An external force of 10N is acting on 2 Kg
block and the whole system including the plank is moving vertically up with a constant acceleration
ao = 2 m/s2. The normal reaction force between the 3 Kg block and Plank is : (g = 10 m/s?)

2 Kg derm 3 Kg @9 & 31 @i U a&l IR W §U 8| 2 Kg MM & «dfd 9R U a18d 9 10N

ARG B den awof e a&d & A1y SHEER $UR B AR 90 @R a0 = 2 m/s2 ¥ Tfaelia g1 3 Kg
T © dfd ddl T & He I7f¥erd Ufafshar 9o 89 : (g = 10 m/s?)

\1/10N
2 Kg 1\30
3 Kg

Plank (<)
(A) 34N (B) 64 N (C)52N (D)70N

An elastic ball P strikes a moving elevator with a velocity V perpendicular to elevator surface. If the
elevator has a constant upward velocity V, then the maximum height attained by the ball after the first
collision and before the second collision measured from the position of first collision is : (g is vertically
downwards)

V 9§ Ifelid e yeRe dig P, iRl fate @ 9dg ¥ oWaq caei 2 | Ak flde SR @1 &R
fraa a1 v & kel 81 @ oM caa] @ R & A, ugM cdax & uvar aul f§dfia caax & ugd
g gRT UT AfTHTH SHarg B8R — (g HEAER -1 B -G 2 1)

P
'
| Elevator(]%[qg)l TV

3v? 2V? gV? V2
- B) — C) — (D) —
29 g 29 2g

(A)

A uniform rod of mass m and length ¢ is attached to smooth hinge at end A and to a string at end B as
shown in figure. It is at rest initially. The angular acceleration of the rod just after the string is cut is:

TH m SFAM TAT ( T8 DI U G99 B T R AR [&IF $1da (§9 9ad! 2) 9 a1 g8 R B
WR IR ¥ REGER S 51 URM A I8 Rerm@wen § g | IR Bl Pled $ 3P UvAd BS P BV
@R BT —

AdX0

39 39 59 59
A 2, ®) 2, © 77 ® 35,
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A smooth chain AB of mass m rests on a quarter circular fixed smooth surface of radius r as shown in
figure. When released the chain slides in vertical plane on the circular surface. If the length of the chain
is exactly equal to the length of the quarter circular path, then find its velocity when the complete part of
the chain comes over the horizontal smooth surface.

TEh "YIEE m S & 99 AB RETIER r Foar e dieng @ gei avoEe ReRr Wi W Rerd § wiEf
q 34 fae & foy S@hRr 99 3 gaa 51 o1 21 99 @ =% |, g9 B UH AU a9 b olh
TRIER 2| A9 BT I IH &0 A BTG S $HHT Y01 9T TNURIRd &fe 98 &R 371 S |

O r A

B
(A) \W (B) /29{1—1) (C) /29{1—3} (D) /gr(1—gj
4 (i T T

Both the blocks shown in the given arrangement are given together a horizontal velocity towards right. If
acm be the subsequent acceleration of the centre of mass of the system of blocks, then acm equals
(before sliding stops at all surfaces) :

RETJAR A el b1 Afdsl &z 4 ve |1 S @R 99 & S 21 I aon <ol & Fo &
TTA B BT ARV B Al aom BT AF 8RN (FHI Fael W) haed wh- 9 U8d) :

u=0.1
1kg f

u=0.2
2kg
il
(A) 0 m/s? (B) 5/3 m/s? (C) 7/3 m/s? (D) 2 m/s?

A particle moves in a circle with a uniform speed, when it goes from a point A to a diametrically
opposite point B, the momentum of the particle changes by I5B - IE’A =2 ] kgm/s and the centripetal force

acting on it changes by IEB —IEA= 8i N where i and j are unit vector. Then the angular velocity of the
particle is

TP B R AN TR b T A1 A THHE 81 99 I8 A 9 3 faud fdg B (md ofvga) wR
Ugadl ® O 39 B BT FIT Py —P, = 2] kgm/s ¥ gRafifa & dr 8, 921 39 R BRI afeag 9o

F, —F,=8iN & uRaffq & wrar 2| Siefi qo j veie afewr & a1 ®or 3 oy arer 89|

(A) 1 rad/s (B) 4 rad/s (C) 2 rad/s (D) 16 w rad/s

T
ABC is a triangle in vertical plane. Its two base angles ZBAC and #BCA are 45° and tan-'(1/3)
respectively. A particle is projected from point A such that it passes through vertices B and C. Angle of
projection is:
ABC &ieR a1 9 U& Yl 8| 399 &l MR BT /BAC T /BCA HHel: 45° T tan-'(1/3) 8| &
B0 B 45 A 39 UHR YaIfud fhar Sirr & b a8 2wl B @ C | JoRRal 2 | YerJor $Ivl 81T :

Vertical
B
0 \*° tan- (137~\C
A Horizontal
(A) 60° (B) 53° (C) 37° (D) 45°
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A non-uniform disc of mass m and radius R, hinged at some point is performing pure rotation with
respect to hinge, in horizontal plane with an angular velocity o. At certain instant center of the disc is at
origin in the mentioned co-ordinate system and velocity of particle A is \7A :—% (3?—4]) m/s.

Velocity of particle B at the given instant is —

m SFFE 1 R 351 & Ua smwy gl fB g W feafea 2 don &fos 9@ 4 feafea g &
AUE o PIONY T A Y& PO T IR @ 2| 59 &0 R ol &1 d= f&F 4 yekia Fows Ferm &

wel favg W Rerd § @1 v A ®T 4T \7;;—%(3?—4]) m/s & | & T & W BT B BT T M-
y
B
» X
A
4 PR 4 A s ToR - 40R 2
(A) gmR(| -J) (B) g@R(J—|) (€) (D) ~=~1

A person throws a ball in vertical plane such that velocity of ball along horizontal is vx and along vertical
is vy. Coefficient of friction between man and ground is p. Necessary condition so that man always
remains at rest will be (Note: The process is done in time At — 0)

TP AR TP g I FEAER T § 39 TR Bhal & b &S & e A7 BT I v 8 N FEAER B
gfee vy B | fdd dan HE & Hew wul qUNie p B | QMawEd ud e @fdd wdd faRmEeRen w R,
grft | (AT UsH At — 0 99 # ot &1 ofan B)

(A) vx > vy (B) vy <pvy (C) vy <uvy (D) nvy <vy

A ring of radius r and mass per unit length A rotates with an angular velocity o about an axes passing
through its centre and perpendicular to its area. The tension in the ring is :

(A) ha2r? (B) zero (C) ho?r (D) }”“);rz

s r o A Ui TS SIHE dTell dd o DI 9T ¥ AU B A YR+ dTell JAT AU IS D
TRIE 318 ® URT: YOI BR I © | aod § I9h BT

ro’r?

(A) Ae?r? (B) T (C) ra?r (D) >

Three stationary particles A, B, C of masses ma, ms, mc are each acted upon by equal constant force
for the same time, then the variation of momentum AP with time for each mass will be correctly

represented by :
AP4

(D) None of these

~v

t
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ma, Mg, Mc SFATE @ oI ReR BN A, B, C TR, 991 90 9 I99 99 & fov oFidm 8 o1 39 |dT
H aRac= AP &1 998 & |1 uRdc &g Ydd SdqH & oY |el 1% 8 —

APA

(D) &7 & DI TE

-~V

t

Two particles of masses m and 2m has initial velocity 01:2|+3] m/s and 02:—4|+3] m/s

respectively. These particles have constant acceleration a, =41 +3] (m/s?) and a, =41 —2] (m/s?)

respectively. Path of the centre of mass of this two particle system will be :
(A) Straight line (B) Circular (C) Parabolic (D) Helical

m TAT 2m GIAE B QB b GRS T HAL Uy =21 +3] m/s AT Uy = -41+3] m/s B| 3T B0 B
forId RO BHE 3, =41+ 3] (M/s?) AT 8, =—41—2] (M/s?) B | 37 I B B FIBR D FIAH B
BT T B

(A) |ve X (B) ITTPR (C) TRATATDR (D) FoSAIHR

A particle of mass m moves with a velocity V which varies with time as V = V, (1 +%j , where T and Vo

are positive constants, then the instantaneous power delivered to the particle at time t = %is :

2mV¢ ®) 3mV¢Z ©) mV2

(A)
3T 2T 2T

(D) None of these

mWWWV%W@WE%W%‘TW$W%V=V{H%jiﬁaﬂﬂwvﬁaﬁﬁ?ﬁrﬁ,ﬁﬁ

T g Vo 89T Sadie &, a 999 t = gwwaﬁé‘rnﬁﬁrﬁaﬁﬁﬁwﬁﬁg‘lﬁ:
2mV¢ 3mV¢ mV2 . .
(A) 3T (B) oT (C) 5T (D) 379 & BIg &

Angular speed of rotation of plate P is © = f% . The coefficient of friction between the block of mass

m and the plate is p = 0.75. The axes of rotation of the plate is vertical and the block is rotating in
horizontal plane in a circle of radius R, then the friction force between the block and plate such that
block is at rest relative to plate is : (g = 10 m/s2)

mg 3mg
(A) > (B) e (C) 7 (D) None of these

o \ LN

R
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Q—C’P?ﬁqﬂﬁaﬁﬁuﬁ’qﬂﬂm=\g%|mW$ﬁWHWQE$WWWu=O.75%I

wIC 1 O 318 HEER § A <P &fdel 9 4 R & g9 H guE R @ © A <l aU1 ©ic &
A YU 9o 1 BT | AR} =ifd e & dug Rer 8 : (g = 10 m/s?)

RS ®) 272 © 2 (D) & B

A block and a uniform solid sphere of same mass are projected on a rough horizontal surface, as
shown in figure at t = 0 with equal velocity v,. Coefficient of friction between block and surface, between
sphere and surface is same. As time passes choose the correct observation : (Assume that block
doesn't topple).

(A) Distance between them remains constant

(B) Distance between them first decreases and then increases

(C) Distance between them first remains constant and then increases

(D) Distance between them increases continuously

t=0
VO VO
77I;;;I///////;;;/////

Rough (n)

ECRER]
UFh i d1 U FHGY ofd el fode S | 99149 8, Qi &l e dfael |8 R fEgaR t =0
W FAM AT v, W U&T b S g 1 e g Wag 3R Wil U4 Gag b qed "Nl qUid FEM © | 99
@ 1T FE YeTo] g | (AT P T8l geledl §)
(A) 578 7m0 g <=l (B) 3710 W& NI Usel Tl dodvEnd 9e |
(C) 37 7 T Uget fgd M dugar e | (D) 3@ A& 1 AR ag |

A motor is fixed inside a box which is moving upwards with velocity 5 m/s. String is winding at the rate
3 m/s. Then the velocity of block A will be:

(A) 2.5 m/s downwards (B) 5 m/s downwards

(C) 1 m/s downwards (D) 2 m/s downwards

TFh HIeR Uh S & 3rax ReRmawen Sigad & Sl 5 m/s 71 | SR & 3R 74 &R &7 8 | TR 3 m/s &
R 9 foue @ 8, @ ik A ST 9T 8RN :

(A) 2.5 m/s ST BT &R (B) 5 m/s 1T & 3R

(C) 1 m/s T @1 3R (D) 2 m/s A @ 3AR
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17. Initially spring is in natural length and system is at rest. System is released when a particle of mass m
scollides vertically to block B with velocity v and sticks to it. Find maximum extension in the spring. (Pulley

and string are ideal). (Given that m = 1kg, v = 102 m/sec and spring constant k = 10 N/m) (g = 10 m/s?) :
(A) (2+19)m (B) 5m (C) 1m (D) None of these

IR™ § R 9= e § B 9 Ferr a1 favmeRen ¥ BisT oidl 21 e B fRmaken 3 wed 99T m
TN BT B VR A < B IRATR THAA & I 39 fues S 7 | R # ffedd veR s By | (FRRe
T Y e ®) (R T ¥ m = 1kg, v = 104/2 m/sec T AT R k=10 N/m®) (g =10 m/s?):

(A) (2+19)m (B) 5m (C) 1m (D) 7 |/ PI =Tl
18. A uniformly thick plate in the shape of an arrowhead has dimensions as shown. The centre of mass lies
at a point
(A) O itself (B) 1 cm to the right of O
(C) 3 cm to the right of O (D) 1.5 cm to the right of O
6 am
3 6
AR P PRI B THRY ACls B ADHA DI A FrF 7 q&Rid | smE ow 69 fig w® Red grm—
(A) @I O R (B)O & Tl "% 1cm g W
(C)O¥ SR TR® 3cm T W (D)O¥ S TP 1.5cm T W
19. A uniform rod of mass m and length L is hinged at one of its end A and a force F is applied at a

distance x from A. The acceleration of centre of mass 'a' at the instant shown varies with x as :

TS A SIHME m dll L a9E & U6 B8 B 390 Ud RR A W fFafda (hinged) fsar am & dem A
A X W I F ARINT b1 S & | 39 99 SIAM 5 $ R0 'a' B x & A1 gRacd B Ah
I

A

X

F— Y-

a a B a a
(A) (B) ‘ i (©) ‘ i (D) | \_\
X X X X
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A swimmer crosses the river along the line making an angle of 45° with the direction of flow. Velocity of
the river water is 5 m/s. Swimmer takes 12 seconds to cross the river of width 60 m. The velocity of the
swimmer with respect to water will be:

T ORTH YaTe B Q=T [ 45° BT BT G4 dlell YT & AW &1 Pl IR FRaAT 8 | T4l b ST BT 4T
5m/s 2| ORT&H 60 m AR T P UR FRA H 12 YU Al B | el $ WUE AF HT 97T 810 —

(A) 10 m/s (B) 5 m/s (C) 5J§ m/s (D) 542 m/s

PART - Il (CHEMISTRY) 41 - Il @O+ fa=m)

Straight Objective Type

This section contains (21-40) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

1 IR yeR

9 WU ¥ (21-40) TPl U €| IS U @ 4 dded (A), (B), (C) T2 (D) &, o7 &1 e & &8l © |

21.

22,

23.

24,

A 5g orbital has

(A) Zero angular node and zero radial node (B) Zero radial node and two angular nodes
(C) 4 radial nodes and 4 angular nodes (D) Zero radial node and 4 angular nodes
1 % 9 59 e W@ ©

(A) I SfiF Are den I B35 e (B) = 3rsu Airs de & BIvi Ars

(C) 4 f3r=a Arg aa 4 Hofy IS (D) = fr=u Airs den 4 e A

The nucleus of an atom is located at x = y = z = 0. If the probability of finding an electron in dx—y?
orbital in a tiny volume around x=a , y =0 , z = 0 is 1 x 10-5, what is the probablility of finding the
electron in the same size volume around x=0,y=a,z=07?

(A)1x10-5 (B)1x10°x a (C)-1x10°xa (D) zero
TRATY] HT AMNEG x =y =2z =0 TR Rd &1 R dx?—y2 H&1dh H x=a,y =0,z =0 W I & B B
Ifdar 1 x 1058, A x =0,y =a, z =0 W W& &= arfr?

(A)1x10-5 (B)1x10°x a (C)-1x10°xa (D) 7@

Three identical footballs are respectively filled with nitrogen , hydrogen and helium at same pressure. If

the leaking of the gas occurs with time from the filling hole, then the ratio of the rate of leaking of
gases(rNz Dy, e ) from three footballs under identical conditions (in equal time interval) is :

A FAM GeaTdl § HAR: AGIoM, BSgled dofl SIfcad ®I F99 &9 @ |1 W1 S © | AfS A/ B
Refra v wner FAE aRvefodl § & &, o i gedrel (W T SRTe #) 6 A (R C )

% g 31 &% &1 U 7 8
A (1:14: V7) B (V14 V7)) (©) (V7:1:414) (D) (1:7 : 14)

Formation of polyethene from calcium carbide takes place as follows :
CaCz2+ H20 — Ca(OH)2 + C2H2 ; CoH2 + H, —» CaHa
n(C2Hs) — (-CH2—CHaz-)n.
The amount of polyethylene possibly obtainable from 64.0 kg CaC:z can be
Dfcerad wrafse & diferelm @1 fAmior /1 geR & fHar siar 2|
CaC2+H20 — Ca(OH)2 + C2H2 ; C2H2 + H, — C2Ha
n(C2H4) — (~CH2—CHz-)n.
64.0 kg CaCz ¥ T uiferef| & @r=n 71 8 |oball ©
(A) 28Kg (B) 14kg (C) 21kg (D) 42 kg

/\
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25.

Correct IUPAC name of following compound is

0)
OHC

O
H,N

(A) 2-Amino-3-formyl butane-1, 4-dioic anhydride
(B) 3-Amino-2-formyl butane-1, 4-dioic anhydride
(C) 3-Amino-2-oxobutane-1, 4-dioic anhydride

(D) 2-Formyl-3-amino butane-1, 4-dioic anhydride

for1 e &1 92 IUPAC 99 2 |

o)
OHC

O
H,N

(A) 2-THFI-3-BTHET -1, 4-STS33H TR SISS
(B) 3-THIFI-2-B1ffd &C-1, 4-S3NH TTERSRS
(C) 3-THHI-2-3MTARCH-1, 4-TIZ3NTH TTRRSISS

(D) 2-BTHA-3-THMI -1, 4-STS3115H TTEISSISS

26. The correct IUPAC name of the following compound is :

=1 A &1 81 IUPAC 919 8I°T—

CH,

Br

(A) 2-Bromo-5-methylbicyclo[5:4:0]heptanes
(C) 3-Bromo-6-methylbicyclo[3.2.0]heptanes
(A) 2-811-5-7ferargaTaal [5:4:0] 8
(C) 3-91H1-6-AReEgATdl [3.2.0] <A

27. The number of ether metamers represented by the molecular formula CsH100 is :

o~ o~~~

Mgd FA CaH100 ERT USRI $2R AT B AT o—

(A)1 (B) 2 (€)3 (D)4

28. Which of the following represent correct pair of homologous ?

A) @OH & @—CHZ—OH
o) 0

B) 3-Bromo-7-methylbicyclo[3.2.0]heptanes
D) 2-Methyl-6-bromobicyclo[2.3.0]heptane
B) 3-s1H1-7-AfSrerarg™ael [3.2.0] 8=

D) 2-#fra-6-sHarsaal [2.3.0] <A

(B) Propyl alcohol and iso-propyl alcohol

H
Il Il e
(C) H-C—O—CH, & CH,~C-O-CH, (D) CHy~CH,~NH, & CH-CHANC
3
1 9 9§ P FEONd BT WE g USRid BRar § ?
(A) @OH & @CHZ_OH (B) MfaT YedIalat iR mSH-Mfied Tebiaial
o) o) H
Il Il -
(C) H—-C-0-CH, & CH,~C-O-CH, (D) CH;~CH,—NH, & CHa_CHZ_N\CH
3
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The IUPAC name of the following compound is :

fa=ferfRaa e &1 IUPAC 9 ® -
OH

CN
Br
(A) 4-Bromo-3-cyanophenol (B) 2-Bromo-5-hydroxybenzonitrile
(C) 2-Cyano-4-hydroxybromobenzene (D) 6-Bromo-3-hydroxybenzonitrile
(A) 4-81H1-3-AAB AT (B) 2-91HI-5-ETSiRAIgIIg IS A
(C) 2-\TAI-4-BIg QIR AT =1 I+ (D) 6-51H1-3-BR SIS SIS d

How many structural isomeric ketones having molecular formula (CsH100) give iodoform test ?
(CsH100) JIVH Tl e HRaTcHS FHIEGId] DI ATASIHIH TR0 Id 872
(A)1 (B) 2 (C)3 (D)4

The compound in which Mn has oxidation state of +3 is
gz Afre s Mn @ afeieRor F'ar +3 2 |
(A) KMnOg4 (B) K2 [Mn(CN)s] (C) MnSO4 (D) CsMn(S0O4)2.12H20

A-pyro acid cannot be formed by
o A 9 fre U —URRT e e 941 |ahd B |
(A) HCIO4 (B) H2SO4 (C) HaPOa4 (D) H3BOs

Which of the following is a correct match :

| : Potash alum — K2S04.Al2(SO4)3.24H20

Il : Chrome alum — K2S04.Cr2(S04)3.24H20

[l : Potash alum K2SO4.Fe2(SO4)3.24H20

IV : Ammonium alum — (NH4)2S04.Al2(S0O4)3.24H20

ALIL &IV B) 1, 11 &Il C)LNn&Iv (D) Only Il & IV
1 & ¥ P 98 e B

| : OIeTel Y- K2S04.Al2(S04)3.24H20

Il : pTH TeAH— K2S04.Cr2(S04)3.24H20

Il : 91eTRT TeTd K2SO4.Fez(S04)3.24H20

IV : TIATH Terd — (NH4)2S04.Al2(SO4)3.24H20
(AL 1L 11T IV B)1, 119 SIRELY, (D) Baet 119 IV

What are the value of p, q, r and s for the following reaction

pO3z+gqHI — rl2 + s H20

ferforRaa arfaferar @ fow p, g, rdem s & 99 ®M & ?

pO3+gqHI — rl2 + s H20

(A)1,6,3,1 (B) 1,6,3,3 (C)1,6,6,3 (D) 1,6,3,6

8.2 g of Ca(NO:s)2 solid was taken in an open vessel and heated for some time, when it decomposed to
produce CaO(s), NO2(g) and O2(g). If there occurs a loss in mass by 0.54 g, then the percentage of
original Ca(NOs)2 decomposed is :

TH Gol U H 8.2 g Ca(NOs)2 3 &I A §RT fdafed &= o CaO(s) , NO2(g) T O2(g) STE I1d
21 e 39 9O #§ U W 0.54 g SHA BH B ST 8, A S PN {6 o T Ca(NOs). &1 fabdm
gferera wR fawfed gan & :

(A) 25 % (B) 20% (C) 10% (D) 15%
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36.

37.

38.

39.

40.

8th Edition

The ratio of radius difference between 4th & 3rd orbit of of He* ion & radius difference between 4th &
3rd orbit of Li2* ionis :

He* 39 @1 4th T 3rd Hefell &1 el & Aed AR @ Li2* s &1 4th T 3rd wefmsii &1 fHroanai
P HEF AR DI AU ©

(A) 3:2 (B) 2:3 (C)1:3 (D) 3:1

The density of a mixture of O, and O, at NTP is 1.75 g/L. The partial pressure of O, in the mixture

under the above conditions is :
NTP &R O, T O, % T %01 &1 uicd 1.75 g/l & | fzor d g1 uRReferdi § O, &1 i a9 = &

(A) 0.55 atm (B) 0.45 atm (C) 0.65 atm (D) 0.35 atm

Number of functional groups present in the following compounds are :

= e § SuRerd frareTs @9 &) e ®

NH, b
H OH
NH/\H/
(@) (0] o (@)
i
O (0]
(A) 4 (B)S (C)6 (D)7

1 mol of a gaseous aliphahatic compound CnH3nOm is completely burnt in an excess of oxygen. The
contraction in volume is (assume water get condensed out)

™ Velwiesd AMM®E CoHnOm @ 1 A &I ATailod 1 e H qoidqar STarn Sl & | 3mgad
Il B w1 BN (A I S wafaa g ®)

1 3 3 1 1 3 3 1
(A) (1+§n—zmj (B) (1+Zn—zm] (C) (1——n—ZmJ (D) (1+Zn—§mj

The pair of amphoteric hydroxides is :
IvgeH! BEgiadasel &1 g e ®
(A) Al(OH)s, LiOH (B) Be(OH)z2, Mg(OH)2
(C) B(OH)s, Be(OH)2 (D) Be(OH)2, Zn(OH)2

PART - lll (MATHEMATICS) 97 - Il (71r)

Straight Objective Type

This section contains (41-60) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

) IR TR

9 WU # (41-60) Tg—fawadl ueH €| U U @ 4 fJaed (A), (B), (C) 72 (D) &, ¥ &1 e & 9t 2|

41.

In a certain town, 25% families own a phone and 15% own a car, 65% families own neither a phone nor a
car 2000 families own both a car and a phone.

Consider the following statements in this regard :

1. 10% families own both a car and a phone

2. 35% families own either a car or a phone

3. 40,000 families live in the town

Which of the above statements are correct ?

(A)1and 2 (B)1and 3 (C)2and 3 (D)1,2and 3
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fol W H 25% URAR BIH, 15% URAR BR 3R 65% TRIR 7 o BIF MR 7 & HR IWJ 2| 2000
IRAR HR IR BIF M T&d 8—

=1 poet § R R

1. 10% 9RAR HR AR BT I &@d & |

2. 35% URaR a1 a1 R I B9 G B |

3. 40,000 URIR & § T&d ¥ |

SRIFT H H B HAF & & ?

(A) 1302 (B)13iR 3 (C)23iR 3 (D) 1,23k 3

If f(x) is a polynomial of degree four with leading coefficient one satisfying f(1) = 1, f(2) = 2, f(3) = 3,

[ fen+5)
£(0)+f(4)

Il f(x) IRETT HT 9g9< 2 /Gd1 A o 18 &1 f(1) = 1, f(2) = 2, f(3) = 3 BT AYS F=al & I
f(—1)+f(5)
f(0) + f(4)

(A)3 (B) 4 (C)5 (D)6

} (where [.] represents greatest integer function) is equal to

} (S8l [.] HETH QUId Held &) SRR o—

2

If x=111.....1 (20 digits), y = 333....3 (10 digits) and z = 222....2 (10 digits), then XY s equal to
z

x—y?

Ife x =111.....1 (20 3i®), y = 333....3 (10 3(®h) T z = 222....2 (10 3/H) T BT A IR 2 |

(A) 1 (B) 2 (C) (D)3

N| =

A G.P. consists of an even number of terms If the sum of all the terms is 5 times the sum of the terms
occupying odd places, then the common ratio will be equal to -

TP UIRR i3] § TRl 3 A1 99 © Afe {1 Usl BT Ahe, A fAvE e R Red sl & anhd &1
571 8, 9 ATGAJUR IRTER BITT—

(A) 2 (B)3 (C)4 (D)5

The coefficient of x'3in (1 —x)5 (1 + x + x2 + x3)* is
(1 =X)% (1 + x + x2 + x3)* ¥ x13 &I o R -
(A)1 (B)2 (C)3 (D)4

In an A.P. with first term 'a’' and the common difference d (a, d = 0), the ratio ' p ' of the sum of the first n

terms to sum of n terms succeeding them does not depend on n. Then the ratio % and the ratio ' p ',

respectively are
AR St &1 "o Ug a I AR d (a, d # 0), AT 9D UH n U] BT AN S¥d 91§ & n UGl B

ﬁﬂwajw'p'%aﬁnwﬁﬁ?ﬂﬁ%maa—qu%awa—fm'p'mzi‘l

ll (B)2,1 11
2 4 3 2°3
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Iogoz5(i+i+i+ ..... w] 2
47. The value of {(0.16) T3 A ] is

(A)O (B)-0.16 (C)0.16 (D) None of these
Iogo_25(1+i+i+ ..... ;so] ?
(0.16) 397 B AE T -
(A) 0 (B)-0.16 (C)0.16 (D) 379 | B3 T
48. If both the roots of the equation x2-—2ax+a2+a-3=0 arelessthan 3, then
i ARV x2 - 2ax +a2+a—-3=0 & SF Id 39 A 8 9
(A)a<?2 (B)2<a<3 (C)3<ac<4 (D)a>4

49. Giventhat X=A nBandY = A u B. The number of subsets of B is four times the number of subsets of
A, while the number of subsets of A is four times the number of subsets of X. It is given that n(X) = 5. Let
p, q, I, s be the number of subsets of A, B, X and Y respectively. Then from the following
(i) n(A) =7 (ii) n(B) = 9 (iii) n(Y) = 11 (iv) pq = rs, the number of correct statements is (are)
G T8 X=ANB3IR Y=AUB&Z| B® IUGGadl & I, A S IUGIAl & =T F IR AT
AF B Wafs A @& STl @ 6, X B SuGgedl @ 9w &1 AR A1 g 98 fa mn o &
n(X)=5.9M1 A, B, X T Y & Suseadi & &1 HAL: p, q,r,s8| d9 9 9 4
(i) n(A) = 7 (i) n(B) = 9 (iii) n(Y) = 11 (iv) pq = rs, &I HA B & 58—

(A1 (B)2 (c)3 (D) 4
X% —x 1 T
50. Iftana = ———— andtanp= ———— (x#0,1), where 0 <o, p < ~, thentan (a + ) has the
X2 —X+1 2X° = 2% +1 2
value equal to :
2 .
TR tana =% @ tan =y (x£0,1), & 0 <0, p< T, (o +B)FT AT WK
X=X +1 2X° —2x +1 2
a—
3
(A)1 (B)-1 (C)2 (D) 7

51. A factor P of 10000000099 lies between 9000 to 10000. The unit place of the factor is
10000000099 &1 Y& oHETS P, 9000 ¥ 10000 & Heg Rerd & | §6 YUHETS &I SHIg ©IH $T 3dH 28—

(A)1 (B) 2 (C)3 (D)7
52. The number of triplets (a1, a2, as) such that as + a2cos2x + as sin?x = 0 for all real values of X, is
(A)O (B) 1 ()3 (D) infinite
Ueel (a1, az, a3) B G WA x $ G IRKAMAD AFT & Y ar + 220082 + as sin?x = 0 TS Bl
a—
(A)O (B) 1 (C)3 (D) 8=
53. The values of the parameter 'a' for which the quadratic equations (1 —2a)x? —6ax—1=0andax?—x+1=0

have at least one root in common are
Urael a &1 A9 8 s fog fgema @it (1-2a)x2—6ax—1=03R ax2—x+1=0% A 4 &H
T ol SHAMS g—

1

1
A0, ®) 5
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Let A1Az .....A14 be a regular polygon with 14 sides inscribed in a circle of radius R, then
(A1A3)? + (A1A7)? + (AsA7)2 = AR? for & =

AMT A1Az .....A1g, 14 YSTI3T ATl U FHE8YS & Sl R F3od1 & g9 & 3w 99111 -1 & a4
(A1Az)2 + (A1A7)? + (AsA7)2 = AR2, & forg A =

(A)5 (B)6 C)7 (D)8

A candidate appears for an examination consisting of 4 subjective papers A, B, C and D. The maximum
marks for each of first 3 papers is 10 and that of paper D is 20. If N is the number of ways of getting a
total of 30 marks, then the sum of the digits of N is

Top el fHd O odlen § wrT o @ R 40 A B, C U@ D BN B Yo OF Wi H { U b
for a1frad af 10 o o< D & ford aifddad o/ 20 2| A |l 30 37 UG PR S Dl Bl G4
N2 d N & 3l &1 AN BT -

(A) 1 (B)2 (C)3 (D) 4

6 boys, 5 girls and 3 teachers are arranged in a line for a group photo such that boys are in ascending
order, girls are in decreasing order and no two teachers are together. The number of such
arrangements is

6 TSPl 5 TTSfhAl AT 3 ALATIHT Bl Biel Rggar & o) Ta ufdd § 59 bR yaRed fear o © &
TSP HAE b dad gY HA H, AsibAl Hed U HA H © TAT Plg & JLAUD A A1 e 8, q9 TS
fha™ UBR ¥ 99 8-

(A) 220 x "'Cs (B) 3! x 220 x 1Cs (C) 3! x 11Cs (D) 1“Cs x 9Cs

The remainder left out when 82" — (62)2"*1 | n € N is divided by 9 is
9 820 — (62)2*1 ,n e N, &1 99 fawifid &1 ) Iv%hel 5—
(A)O (B) 2 Cc)7 (D)8

If 5(tanx — cos?x) = 2cos 2x + 9, then the value-of cos4x is
IfE 5(tan2x — cos?x) = 2cos 2x + 9 Bl Td cosdx BT A & -

3
A) 3 ® 3 ©)-3 @)=z

If o is the remainder when 12" — 11n is divided with 11 where n € N, then number of subsets of a set
containing (o + 3) elements is

I 120~ 1In BT 11§ fRA9IRT A R A% a8 S8l n e N8, 9 (o + 3) 3f@¥al & F=ad &
SUFTTER B HEAT B

(A) 16 (B) 32 (C) 4 (D) 64

Let A={1, 2, {3, 4}, 5}. Which of the following is correct ?
A9 A={1, 2, {3, 4}, 5} 79 1 & ¥ P 9E ® ?
(A){{3,4}}c A B)deA (C){3,4}cA (D){1,2,5} e A
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SECTION-B (BRILLIANCE SECTION) wUS - § (gfiem @ve)
PART - | (PHYSICS) 9Ti- | (fass fasm)

Straight Objective Type
This section contains (61-65) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of

which ONLY ONE is correct.
A TR TR
9 T8 # (61-65) Tg—fadmadl U 2| TS U @ 4 fdaed (A), (B), (C) T2 (D) &, o &1 Rie @ &l 2 |

61. The components of a force acting on a particle are varying according to the graphs shown. When the
particle moves from (0, 5, 12) to (4, 20, 0) then the work done by this force is : [Made-RKV-2006]

F,(in N)
F,(in N)
20 12 ,
(in m)
15 . /
X(nm) 1 R]vinm g
(A)192J (B) 400/3 J (©)0 (D) None of these

TH HU R HRRG 96 & °ch USRI IH & AR gRafia 8d 81 519 & (0, 5, 12) & (4, 20, 0) IH
FAdT & T4 39 9 gRT b1 T B B

_ F, (e )
_ Fy (e #)
Fu(=ge ) . .
d z (Hiex #)
T 2 Alex 4 /
y( )
| X (Hrex #) N 16
(A) 192 J (B) 400/3 J (C)0 (D) 37 | PIs T2
62. A uniform cylinder of mass M lies on a fixed plane inclined at an angle 6 with horizontal. A light string is

tied to the cylinder’s right most point, and a mass m hangs from the string, as shown. Assume that the
coefficient of friction between the cylinder and the plane is sufficiently large to prevent slipping. For the
cylinder to remain static, the value of mass m is-

M STA BT U AU doi &fdel 3§ 0 B0 IR b gJ e ReR Fd da R Red 2| Ud gedl SRI

99 & A SR IR dTel Iy ¥ 9 g8 § 9UT U S m SR ¥ REgER dcH € | g8 " P
9 A T B g GY YONF e JH b oy T U A SAfNE T | IO d Rermawen § @
% foQ, =99 m &1 A9 Brm—

m m
fixed wedge Rer w1
0 0

/1777777777777 /7/7/7/77/7/777 /1777777777777 /7/7/7/77/7/777
Mcqse (B)M smle (C)M cosp (D)M sm.e
1+sin0 1+sin0 1-sin0 1-sin0O
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A particle of mass m is projected from origin at t = 0, with initial velocity 10f+10] m/s. Another identical
particle is projected at t = 0, from (10m, 0) with initial velocity -10i +10] m/s. Both the particle are acted
upon by acceleraton a = -1 0] m/s2. The particles collide inelastically at t = t1. Acceleration

a =—1uU] m/s2 continues to act on the combined particle. The combined particle passes through x-axis
att =t.. The ratio to/t1 is :
M STFE BT b B t=0 W oI a5 ¥ TRAIG 37 10i +10jm/s A 98T fhar ST 1 t=0 W® T

3T A BT fawg (10m, 0) ¥ URFES I —10i +10j m/s ¥ 4T fhar Srar 2| Sl ot R Srid

R 4 =-10jm/s2 B] t =t N B YIRS TN B | I U W @RI A = —10) m/s? AR

FTRIRT © | FYFT BT x-31&1 A t=t2 TR YoIRd 2 | SN to/ts BT :
(A)2 (B)3 ()4 (D)5

A small hoop of mass m is given an initial velocity of magnitude vo on the horizontal circular ring of
radius ‘r’. If the coefficient of kinetic friction is px the tangential acceleration of the hoop immediately
after its release is (assume the horizontal ring to be fixed and not in contact with any supporting
surface)

TH m GIAE & BIC Al (hoop) &1 &fs geig gera (B ) R vo uRAT &1 a7 fean mm 2| afe
IS TEOT TONE BT AE pk B Al A P G D gI 919 3HDT W NG @ROT BN | (W B
&foS gor Sead ® aun el ft Hag & 9 | T3 B)

m

—

1 Vo
1

2 2 4
(A) kg (B) i VTO (C) pk 1/92 +V7° (D) pk Q/gz +:—§

A bob is attached to one end of a string other end of which is fixed at peg A. The bob is taken to a
position where string makes an angle of 30° with the horizontal. On the circular path of the bob in
vertical plane there is a peg ‘B’ at a symmetrical position with respect to the position of release as
shown in the figure. If Vc and Va be the minimum speeds in clockwise and anticlockwise directions
respectively, given to the bob in order to hit the peg ‘B’ then ratio V¢ : Vais equal to :

Th IR P UH RN A 9 ST & a1 §a3 RIRT G2 (peg) A ¥ T © | 99 &1 &fds 4§ 30° Refd d&
o ST W B | SHEER 99§ d9fd & AR U R Gl (peg) ‘B’ @AM $a1s R Red | @ dfF @
T8I ¥ BIS] ST 8 | Sleyomad o ardad femneti | a9 & el (peg) B R Tax™ & fory i W =gAaH

T B Ve dAMVa sl a1 Ve: Vad:

(D)1:4

/\
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PART - Il (CHEMISTRY) 4T 1- Il RO9 f3sm)

Straight Objective Type

This section contains (66-70) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

A TR TR

9 WS ¥ (66-70) TPl U € | TS U @ 4 [Tded (A), (B), (C) T2 (D) &, o &1 e @ &8l © |

66.

67.

68.

69.

When KMnO, acts as an oxidising agent and ultimately forms Mn 03~ , MnO,, Mn,O, and Mn?*, then
the number of electrons transferred in each case is :

S KMnO, T& 3ifeieR® &I dRE BRI SRal & a2 MRER § Mn 03, MnO,, Mn,O, T2 Mn2* 91T &,
@ g% Rafd # wraRa f6y U gelagiqi &) e 1 2
(A)4,3,1,5 (B)1,5,3,7 (C)1,3,4,5 (D) 3,5, 7, 1

A 5.0 cm? solution of H202 liberates 0.508 g of |2 from an acidified Kl solution. The strength of H202
solution in terms of volume strength at STP is :

5.0 cm3 H20; faea, sreiged Kl faeas | 0.508 g, |2 ad &=al & | STP R H20. faaes &1 |med
SIDRE RIS R G R s

(A)2.24V (B)1.12V (C)4.48V (D) 8.96 V

The number of isomers of dibromobiphenyl (Biphenyl - C,H,) is

STSHHIATSH e (ATSHIe - CHy) ® Faagdral o e el :

(A)8 (B) 10 (C)12 (D) 4
Match the column :
Column-I Column-ll
(©]
m 1. Aliphatic Hydrocarbon
Q. ANANF 2. Anti aromatic
R. [ ] 3. Aromatic
(@)
C]

S A 4. Alicyclic Compound

Piea-1 BicH-l
o)
m 1. tfowfes eggiaET
R. [ o ] 3. Wifes
(©)
s, /\ 4 oRErRE i
Code (H1%) :
P Q R S P Q R S
(A) 3 1 4 2 (B) 1 2 4 3
(C) 2 1 3 4 (D) 3 2 1 4

/\
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70. Which of the following is the correct graph for EN values of carbon family :
H1ed gRaR & EN 741 & forg f91 # 9 o 9% 98 © -
C C
Si
Ge
EN Sn EN Si Ge Sn Pb
(A) Pb (B)
Z Z
C Pb
EN Vpb 10 Sn
n
. Ge Ge
(C) Si (D) Si
C
Z Z

PART - lll (MATHEMATICS) 9T 1- Il (1foreT)

Straight Objective Type
This section contains (71-80) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

Y s gaR
9 @ # (71-80) T—awadl ueH €| U U & 4 fdaed (A), (B), (C) T2 (D) &, o &1 e & adl 2 |
71. If V2 <x< /3 , and if {x2} = {1} where {.} represents fractional part function, then the value of x — 1 is
X X
afe V2 <x <43 3R {x2 = {1} STET {.} fH~TTci® 91T %ele & a9 X — T g
X X
(A) -1 (B)O (C)1 (D) 2
72. One side of an equilateral triangle is 24 cm. The mid—points of its sides are joined to form another

triangle whose mid — points are in turn joined to form still another triangle. This process continues
indefinitely. Then the sum of the perimeters of all the triangles is

(A) 144 cm (B) 212 cm (C) 288 cm (D) none of these

T FHag S @ TH Yo 24 JHL 2| 39D Yol & wed fagel @ e 9 o=y e 991
e w2 fIgall &1 g7 e W R o= Byt &1 (FEfor 8icn 2 | 98 %9 A= 9 dardl 8, al a9l
Byt @& el @1 aee § -

(A) 144 39, (B) 212 1. (C) 288 3. (D) 379 | P13 T
73. LetS={1,23,4,..... 2004} be the set of first 2004 natural number. Let Si be three elements subset
{a, b, c} of S such that a + b + c is divisible by i, The number of elements in S4 must be
(A) %02C3 + (502)2 + 3 x 502 502C; (B) 301Cs + (501)3 + 3 x 501 301C>
(C)591C3 + (501)3+ 3 x 501501 C, +4 (D) None of these
AMIS={1,2,3,4,...... 2004} y2rH 2004 UTHd G & Fd B | AMIS;, S & O AuTal H TR
A UBR 8 f& {a, b, c}, i ¥ fAwifa g a1 S4 & sragal @ dwn grfi—
(A) %02C3 + (502)2 + 3 x 502 502C; (B) 301Cs + (501)3 + 3 x 501 301C>
(C)5°1Cs + (501)3 + 3 x 501 591 C, +4 (D) 37H & P &l
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74. For x < 2, then the number of possible solutions of the equation x3 3x-2 + 3x+1 = x3  3x-2 + 3Ix-2*3 jg
X <2 @ forg, FNEHRT x3 3x-2 + 31 = x3 | 3x-2 + 3213 g5 FHIIT BAl B AT B -
(A) 1 (B) 2 (C)3 (D)4

75. Let A(h, k), B(1, 1) and C(2, 1) be the vertices of a right-angled triangle with AC as its hypotenuse. If the
area of the triangle is 1, then the value of |k — 1| is

AT A(h, k), B(1, 1) 3R C(2, 1) Faa101 B & ¥ 8 R AC s@a1 %01 7| 3fe B &1 &5%a 18
T |k—1| &1 A 7 -
(A) 0 (B) 1 (C) 2 (D) 3

76. Let a and b be positive real numbers then
log (a'0) + 19C+ log(a®b) + °C2 log(a®b?) + .... + log(b'?) = log [(ab)"]
where value of A is
AT a iR b, A Irfdd FEIT 2 a9
log (a'0) + 19C+ log(a®b) + °C2 log(ab?) + .... + log(b'?) = log [(ab)"]
STET A BT 919 B—
(A) 5120 (B) 2048 (C) 1024 (D) 10240

77. Suppose that the line segment AB has length 3 units and C is on AB with AC = 2 units. Equilateral
triangles ACF and CBE are constructed on the same side of AB. if K is the midpoint of FC then area of
AAKE (in sq. units) is
HMT YEEUS AB &1 oIS 3 3dI8 8 AR ABWR Ush fdg C 39 UBR & b AC=23Hig| ABS THh &l
3R <1 |Harg Brgsi ACF el ACBE 99 Wi & | Ife FC &1 A&y fawg K 81 a1 AAKE &1 &l (a1

IHIE H) B -
3 3
(A) % (B) % (©)2V3 (D) 443
78. It is given that three distinct points (xi, v1), (X2, ¥2) and (xs, ys) are collinear. Then a necessary and

sufficient condition for (x., y,) to lie on the line segment joining (s, ys) to (X1, y1) is-
(A) either X+ ¥y < Xo+ Yo < Xat Y3 OF Xat Y3 < Xo+ Yo < X4t Yy
(B) either xi— yi < Xo— Y2 < Xa— Y3 OF Xa— Y3 < Xo— Yo < X4— Vi

(C) either 0<227%3 <4 or 0 <¥2=¥3 _4
X1~ X3 Y1—Ys3

(D) none of the foregoing statements.

T8 & B 6 9 G5 (x4, i), (%o, ¥2) TAT (X5, ¥s) TG B, T (%o, ¥o) B T MMAIS 9 9T W€ @
& I8 fAgall (xi, y1) 9 (X, y5) BT A arel YE@res ) Rerd g—
(A) Xi+ Vi < XoF Vo < Xat Vo AT Xt Y5 <X+ Y, < Xo+ y, GFT H F B Th
(B) Xi— Y1 < Xo— Vo < Xa— Vs T Xo— Y3 < Xo— Y2 < Xi— Y, QIHI H & PIs Th
©€) 0<X27% o< Y2V 13N § @ BE B
X1=X3 Y13

(D) SWR T 7T weT § 0 P &
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If a, b, ¢, d be four consecutive coefficient in the binomial expansion of (1 + x)" , then value of the

2
expression b - ac (wherex>0andn e N)is
b+c (a+b)(c+d)
(A) positive (B) negative (C) zero (D) does not depend on n
2
. . b ac
I (1+x) & fgug fRAR § IR HANG oS a, b, ¢, d &, 7@ - CAlCIEAE G|
( ) b+c (a+b)(c+d)
PITY (STEf x > 0dAT n e N)
(A) TS (B) FUITHS (C) I (D) n R fiR ==&
Let a, b € N. The number of pairs (a, b), a <b such that l+ $- Lis
a b 2013
AT a,beNT (a, b),a<bwaﬁﬁwmwﬁsl+l=L &
a b 2013
(A) 11 (B) 13 (C)17 (D) 21
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CLASS-XIM

ANSWER KEY SAMPLE TEST PAPER STREAM : SCIENCE-MATHS

SECTION-A (CONCEPTUAL SECTION)

1. D) 2 C) 3. (B) 4. (C) . (D) 6. B) 7. (B)
8. () o. B 10. (A 1. (C) 12. (C) 13. (B) 14. (A)
5. (C) 16. (C) 17. (@B 18 (B) 19. () 20. (B) 21. (D)
22. (A) 23. (A) 24 (A) 25, (A) 26 (C) 27. (C) 28. (C)
2. (B 30. ® 31. () 32 (A) 33 (C) 34 (B) 35 (C)
3. (A) 37. (B) 38 (C) 39. (D) 40. (D) 4. (C) 42. (C)
43. (A) 4. (C) 45 (D) 46. (C) 47. (C) 48. (A) 49. (D)
5. (A) 51. (A) 52. (D) 53 (C) 54 (C) 55 (D) 56. (B)
57. (B) 58. (C) 59. (A) 60. (A

SECTION-B (BRILLIANCE SECTION)

6. (A) 62 (D) 63. (C) 64 (D) 65 (C) 66 (C) 67. (C)
68. (C) 69. (A) 70. (B) 7. (C) T72. (A 73 (B) 74 (A
75. (C) 76. (A 77. (B) 78. (C) 79. (A) 80. (B)
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