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INSTRUCTIONS

1. This question Paper contains only MCQ type objective questions having three
categories namely category-l, category-ll and category-lil. Each question has four
answer options given, viz. A, B, C and D.

2. Category-l: Only one answer is correct. Correct answer will falch full marks 1.
Incorrect answer or any combination-of more than one answa: will fetch - % marks
No answer will fetch 0 marks.

3. Category-ll: Only one answer is correct. Correct answer will fetch full marks 2.
Incorrect answer or any combination of more than one answer will fetch - % marks.

4. Category-lll: One or more answer(s) is (are) correct. Correct answer(s) will fetch full
marks 2. Any combination containing one or more incorrect answer will fetch 0
marks. Also no answer will fetch 0 marks. If all correct answers are not marked and
also no incorrect answer is marked then score = 2 x number of correct answers
marked + actual number of correct answers.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble
marked A, B, C or D.

6. Use only Black ball point pen to mark the answer by complete filling up of the
respective bubbles.

7. Mark the answers only in the space provided. Do not make any stray mark on the
OMR.

8. Write question booklet number and your roll number carefully in the specified
locations of the OMR. Also fiil appropriate bubbles.

9. Write your name (in block letter), name of the examination centre and put your full
signature in appropriate boxes in the OMR,

10. The OMRs will be processed by electronic means. Hence it is liable to become
invalid if there is any mistake in the question booklet number or roll number entered
or if there is any mistake in filling corresponding bubbles. Also it may become invalid
if there is any discrepancy in the name of the candidate, name of the examination
centre or signature of the candidate vis-a-vis what is given in the candidate’s admit
card. The OMR may also become invalid due to folding or putting stray marks on it
or any damage to it. The consequence of such invalidation due to incorrect marking
or careless handling by the candidate will be sole responsibility of candidate.

11. Mobile phones, calculators, Slide Rules, Log tables and Electronic Watches
with facilities of calculator, charts Graph sheets or any other form of Tables
are not allowed in the Examination hall. Possession of such devices during the
examinations shall lead {o cancellation of the paper besides seizing of the same.

12. Rough work must be done on the question paper itself. Additional blank pages are
given in the question paper for rough work.

13. Hand over the OMR to the invigilator before leaving the Examination Hall.
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PHYSICS
Category - 1 (Q.1 to Q.30)

Only one answer is correct. Correct answer will fetch full marks 1. Incorrect answer or any
combination of more than one answer will fetch ~% marks. No answer will fetch 0 marks.

a3f6 $37 W | Wfw To7 fieer » THw o | g Tow B WA 1 @ aes e
fieat —5/0 o T | IR B A1 eeT *AT AT |

Unless otherwise specified in the question, the following values should be used
Mechanical equivalent of heat, J = 4.2 J cal™!
Acceleration due to gravity, g = 9.8 ms™2

Absolute zero temperature = -273 °C

The following symbols usually carry meaning as given below :
g, : €lectric permittivity of free space
M, : magnetic permeability of free space

R : universal gas constant

AT SAFI A AT YA, Aed WRafF T97 Fae = |
oited T ez, J = 4.2 ) cal™!
SfeFHE 39, g = 9.8 ms2
AP WS = —273 °C

feea Bwafer suztonz e dve Y IT%S:
g, © APITT SfGR{GRet
H,  HATEER O (o
R : SGAA MIS-4{

A 3 P.T.O.
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The velocity of a particle executing a simple harmonic motion is 13 ms™!, when its
distance from the equilibrium position (Q) is 3 m and its velocity is 12 ms~!, when it is

5 m away from Q. The frequency of the simple harmonic motion s

3 5
w ¥ ® &
8 8
© 5 ® 5

S s S 93 N SAPUIEE (Q) (WE TLA 3 m T UNE BYF O T A
13 ms~! IR T Q U 5 m A YT T OIF @ T 12 ms™! | STgET CieTeifolbd s

L
5
@ 3 ® &
8
@ 5 ®

A uniform string of length L and mass M is fixed at both ends while it is subject to a

tension T. It can vibrate at frequencies (v) given by the formula (where n = 1,2,3,....)

n T n (T
(A v=3\/ML (B) "=2L\[;

| T n_ [TL
© v=3\|ML (D) v=5\/;

Lt 9 M Od 43 S[EW O 7R 2 T BT ARE | aff 1 FIECRIS (v) IS
o @ o e @b = (@t n=1,2,3,...)

(A) v =% \}_—w. B) Vv =2LL\/:M
1 ’ T "l L
© v \ML (D) v= !2\ M
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A uniform capillary tube of length / and inner radius r with its upper end sealed is
submerged vertically into water. The outside pressure is p, and surface tension of water

is y. When a length x of the capillary is submerged into water, it is found that water levels
inside and outside the capillary coincide. The value of x is

T
(A) [ H] (B) /|1 2y (&) 1 2y (D) (l B‘.{J
_|+4']", 2y

BT T I 499 9T / 0T 9 r JISET I ToH@ SR TRT eI i -t
T | IR B p, AR G B y | TUT o A=l x 0T O ey FivRse At
T, (74l WY (P A0 ooy 99 ARG GTOF OFE 0T | ¥ 99 N T

/
-
1+ 4y

A liquid of bulk modulus k is compressed by applying an external pressure such that its
density increases by 0.01%. The pressure applied on the liquid is

Pyt Pt /
(A) (B) [(I—EJ © 115, (D) [1+p"r)

k k
(A) 10000 (B) 1000 (C) 1000k (D) 0.01k

k SIAS [ oftEd 93 ST IRE (IS B9t AT W INTONL FHS 4l &7 WMo
SRAbd 979 0.01% & AW | SeAbd Sofd AT 61 21

k Kk
(A 75006 B) To00 (C) 1000k (D) 0.0k

Temperature of an ideal gas, initially at 27 °C, is raised by 6 °C. The rms velocity of the
gas molecules will, '

(A) increase by nearly 2% (B) decrease by nearly 2%
(C) increase by nearly 1% (D) decrease by nearly 1%

ARYFFOIR 27 °C Swo U 93 W I Swo! 6 °C Ia ad = | 1S SrjolE
rms &9

(A) T 2% & (B) A 2% IS AIE
(C) oI 1% & = (D) Y 1% TN A=

5 P.T.O.
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2 moles of an ideal monatomic gas is carried from a state (P, V) to a state (2P, 2V,)

along a straight line path in a P-V diagram. The amount of heat absorbed by the gas in the
process is given by

9 3
(A) 3PV, (B) 3P,V (C) 6P,V, (D) 3PV,

2 el A a@-AIgE Wl sArisice 9% P-V erafbad (P, V) - I & (2P,
2V,) ST S3b SISl AR RO Tnewt 79 | 4R Al sorsiE qu st orer e
;I ©f =

9 3
(A) 3PV, (B) PV, (€ 6PV, D) 3PV,

A solid rectangular sheet has two different coefficients of lincar expansion o, and a,

along its length and breadth respectively. The coefficient of surface expansion is
(fora, t<< 1, o, t<<1)

a, + o

A —5— B) 20, +ay)
4040,

©) o+, (D) a,+o,

43 I TITOrRN AT W SR A W WA A oD fow A T o,
IR o, | T AR Qb & (U @, t << 1, @, t<<1)

o, +

A 2 (B) 2oy, +at)
40,0,

© oa (D) o +o,

A positive charge Q is situated at the centre of a cube. The electric flux through any face
of the cube is (in Sl units)

®) B) 4rQ © i ®) o
9 T TYF Q 4 TP (U FWR | FAADF (LI WEF N7 O Sfoe 1wt
X (S] 93)

2 (B) 41Q © 2 D) ==

A
(% 68, 4me, 6mE,
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Three capacitors of capacitance 1.0, 2.0 and 5.0 MF are connected in series to a 10 V
source. The potential difference across the 2.0 WF capacitor is

100 20
(A) 57 : B 7V
50
© 13 , (D) 10V

1.0, 2.0 & 5.0 uF-az b a9l 10 V Seor 1x caft s g 1 2.0 uF gaeiey
RSy e AT

100 2
*) T3 B BV
©) %V (D) OV

A charge of 0.8 coulomb is divided into two charges Q, and Q,. These are kept at a

separation of 30 cm. The force on Q, is maximum when

(A) Q=Q,=04C

(B) Q, =0.8C,Q,negligible

(C) Q, negligible, Q,=0.8C

(D) Q=02C,Q,=06C

0.8 1Y AN S AW Q, 4R Q, W b W RET I T IR OITHE
*RFHGH (U 30 om @ AT T | Q, WRIETR B AT WA G T A

(A) Q,=Q,=04C

(B) Q, =0.8C,Q,7mr

(C). Q, A", Q,~ 0.8C

(D) Q,=02C,Q,=06C

7 P.T.O.
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The magnetic field due to a current in a straight wire segment of length L at a point on its
perpendicular bisector at a distance r (r >> L)

(A) decreasesasT

1

(B} decreases as 2

1
(C) decreases as =

(D) approaches a finite limit as r — oo.

43t Sfera® ¥ ot L Wi 43 SROIR GAT Obd e eerad SRS r mas
(r >> L) @Al foqre ol oFa

(A) %wﬂmﬂm |
]
(B) pmmﬂm |

(©) % w3t o |
(D) 9o TN NI AFESI 20, T 1 — oo |

The magnets of two suspended coil galvanometers are of the same strength so that they
produce identical uniform magnetic fields in the region of the coils. The coil of the first
one is in the shape of a square of side a and that of the second one is circular of radius
a/ ‘\]‘J_t When the same current is passed through the coils, the ratio of the torque
experienced by the first coil to that experienced by the second one is

(A) l:ﬁ (B) 1:1 (€) w:1 (D) 1:x

AN (5 %A S IF | AN e iR, TIF IR O a o Rdiies el 8,

maansm’a/\/ﬁ | SPIAR BReR-2R1E Feeningd Wy ey 2Rifes == A ¢ fediy greaie

oig (et Brada SIS =

(A) I:ﬁ By 1:1 ) =:1 (D) I:=m
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A proton is moving with a uniform velocity of 10° ms™! along the Y-axis, under the joint
action of a magnetic field along Z-axis and an electric field of magnitude 2 x 10* Vin™!
along the negative X-axis. If the electric field is switched off, the proton starts moving in

a circle. The radius of the circle is nearly (given : -r% ratio for proton = 108 Ckg")

(A) 0.5m (B) 02m (€© 01m (D) 0.05m
Z-oHfogd 43h e ova 4R e X-wsfepd 2 x 100 vm! Wew a3
ofoecscag clid fFuy aefs ISy 106 ms! SEN @ Y-5r% Sfeqy fefie s |
SfeReFafs 9 T ARG qoata At sfeNet 20 | quibd Iy &=t A

(m :cm%‘caa%wn@ = 108 Ckg—')

(A) 05m (B) 0.2m © 0lm (D) 0.05m

When the frequency of the AC voltage applied to a series LCR circuit is gracdually
increased from a low value, the impedance of the circuit

(A) monotonically increases (B) first increases and then decreases
(C) first decreases and then increases (D) monotonically decreases

747 937 It LCR 36T0s AT AC (OI9E-a7 FIT N0l T 99 (3T IF a9 =,
B9 6 Afsdidl (impedance)

(A) TFWENH | (B) S0 I SN OR A BN W |
(C) < EIST o1 IR & g =i | (D) I |

Six wires, each of resistance r, are connected so as to form a tetrahedron. The equivalent
resistance of the combination when current enters through one corner and leaves through
some other comer is

(A) 1 B) 2 © 3 (D)

AT @Y 97PN B OE YT W I HgAE A Sl T | FPIF0T (I
aﬁ@%ﬁqﬁmaﬁ,a-mmmw&maaﬁaﬁfwﬁﬁmﬁmiﬁ

SRIeE G QY T

SRR ]

o=

(A) (B) 2 © 3 )
9 P.T.O.
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Consider the circuit shown in the figure. The value of the resistance X for which the
thermal power generated in it is practically independent of small variation of its
resistance is

R
3

(A) X=R (B) X= (©) x=% (D) X=2R

— R

T %7
e gufdfe 6T 775 Al | X eE CT NG G A7 WET Serln oy wet I R
@IEd T ARESET Bog FEPTe 7 Of &

(D) X=2R

N |

(A) X=R (B) x=% (C) X=

Be—

Consider the circuit shown in the figure where all the resistances are of magnitude 1 kQ.
If the current in the extreme right resistance X is 1 mA, the potential difference between
Aand Bis

(A) 34V (B) 21V (C) 68V (D) 55V
Ae AMAA

: 3 :
Be
WWWWWIWWWWImWﬁWﬁm@@NLﬂW
fir oiifEe R | mA 2W O A OR B a7 W Reeiiver X

(A) 34V B) 21V (C) 68V (D) 55V
10
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18. The ratio of the diameter of the sun to the distance between the earth and the sun is

19.

20.

approximately 0.009. The approximate diameter of the image of the sun formed by a
concave spherical mirror of radius of curvature 0.4 m is

(A) 45%x10°%m (B) 40x10°%m

(C) 3.6x102m (D) 1.8x103m

TR A AR ARF 8 AR R TS AW 0.009 | O 0.4 m IO [
43 (I TRee Toftr e SR sfefiss s A

(A) 45%x10°m (B) 4.0x10°%m
(C) 3.6x1073m (D) 1.8x102%m "~

. . . - L :
Two monochromatic coherent light beams A and B have intensities L and 7 respectively.

If these beams are superposed, the maximum and minimum intensities will be

oL L SL 5L L
A T3 (B) .0 ©) 3.0 (D) 2L.3

b SR WEe aRoRr A IR B-\ﬂa@a@ﬂmLaﬁ%Iaﬁmmﬁﬁﬂﬁvﬁm

o1 o, e aR SR St =W |

9L L 5L 5L L
(A 73 (B) 7. () 3.0 (D) 2L.5

A point object is held above a thin equiconvex lens at its focus. The focal length is 0.1 m
and the lens rests on a horizontal thin plane mirror. The final image will be formed at

(A) infinite distance above the lens.

(B) 0.1 m above the center of the lens.

(C) infinite distance below the lens.

(D) 0.1 m below the center of the lens.

a5l R a3 sffoel SrSe s o O (P [ A == | Freifea
TS OF 0.1 m AR TS YNGR Al 93 ANl Soe Aol S e |
pory AR Afe W

(A) TS Soig AN 709 |

(B) A BN (TS (@ (U@ 0:1 m TP |

(C) GTCSTa A SR AT |

(D) AT G TS @ (A0F 0.1 m FT |
11 P.T.O.



21.

22,

PC-2017

i

A parallel beam of light is incident on a glass prism in the shape of a quarter cylinder of
radius R = 0.05 m ang refractive index j = 1.5, placed on a horizontal table a5 shown in
the figure. Beyond the cylinder, a patch of light is found whose nearest distance x from
the cylinder is

(A) (3\3-4)x 102 B) (2\3-2)x 102
©) (\5-5)x102m D) (3v2-3)x 102 p
—
—— ‘

s

(A) \3-4)x102py B) (23-2)x102p
© (V5-3)x102m D) (3v2-3)x 1021y

The de Broglie Wwavelength of an electron js 0.4 % 1071 o when s kinetic energy is
1.0keV. Its wavelength will be 1.0 x 10" m, when its kinetic energy is

(A) 02keV (B) 08keV (€) 0.63 keV (D) 0.16 keV

< Ao e | o keV 207 O & 3977 (de Broglie) ©amtw oy 0.4 « 10710y
9fb7 wastm 1.0 107 m o= 73 oy st

(A) 0.2kev (B) 0.8kev (©) 0.63kev (D) 0.16 key

12

—_—— -— e e —— ——— — ———— S
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23. When light of frequency v, is incident on a metal with work function W

24.

(where hv, > W), the photocurrent falls to zero at a stopping potential of V. If the

frequency of light is increased to v,, the stopping potential changes to V,. Therefore, the

charge of an electron is given by

W(V2+V|) W(V2+V|)
(A) v \Vy+ v,V (B) v,V +w,V,
W(v,-v) W(V2‘V|)
© vy g oy
ViV -y, V2V = ViV,

W IRCIAFEYE Q30 4T BT T4 v, I (U hy, > W) Wit an=ifss zy,
O WEAF-SfoT-2E B (i V, [REd Rew =ar = nmmzﬁmyzw
T F@ e «ficfde xm v, = | o a3 REwiee e 1w

W(\/2 +Vv)) (B) W(v2 + Vl)
(A) vV, +v,V, v,V, +v,V,
W(v,-v,) ) A o 11
S ViVa- vV, & VY-V,

Radon-222 has a half-life of 3.8 days. If one starts with.‘0.064 kg of Radon-222, the
quantity of Radon-222 left after 19 days will be

(A) 0.002 kg (B) 0.062kg

(C) 0.032kg (D) 0.024 kg

@E5-222 497 S 3.8 T | 8T 0.064 kg @GR-222 A 19 7 #4 @e5-222 97 ¥
siféret waﬁﬁ YW Of 25

(A) 0.0(;2 ‘l.cg (B)  0.062 kg

(C) 0.032kg (D) 0.024 kg
13 P.T.O.
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In the given circuit, the binary inputs at A and B are both | in one case and both 0 in the
next case. The respective outputs at Y in these two cases will be :

(A) 1,1 (B) 0,0 (C) 0,1 (D) 1,0

o — Y
%}:DM

fﬁmmmaﬁrﬁmAaaﬁB@wmﬁiﬁﬁﬁﬁwmmammomilﬁ
(FI YO SIS SSEE 1 yUtety
(A) 1,1 (B) 0,0 (C) 0,1 (D) 1,0

When a semiconducting device is connected in series with a battery and a resistance, a
current is found to flow in the circuit. If, however, the polarity of the battery is reversed,
practically no current flows in the circuit. The device may be

(A) ap-type semiconductor (B) a n-type semiconductor
(C)  anintrinsic semiconductor (D) ap-njunction

935 SRR Sag-E 9l THT 9w aaﬁmmmﬁaﬁmwwa@m
93 Bfee-sar Ty tﬁ@ﬁnﬁﬁﬁam@aﬁmmmmmﬁmmﬁ@q
IS 20 1 | SR o Mg

(A) aofb p-BiRs ez (B) 996 n-BrEs erfoifeid
(C) 3 fFom ez (D) 93fp p-n vy
The dimension of the universal constant of gravitation, G, is
(A) [ML3T) (B) [M-'L3T2
(C) [M-'LaT2 (D) [ML¥T?
SAGAIT TSN 459, G-97 WA
(A) [ML2T] (B) [M-'LT2
(C) [(ML2T2) (D) [ML3T2]
14
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Twa particles A and B (both initially at rest) start moving towards each other under a
mutual force of attraction. At the instant when the speed of A is v and the speed of B is
2v, the speed of the centre of mass is

(A) Zero (B) v (©) 3.,7" (D) -5
7B M A AR B (ToaE ArNe sy R Aewie T 61 deiR e WE

It BF S | (T S A-97 §fS v AR B-47 55 2v XY, U7 BAEILA 5O BN

‘ 3
@ 5

ol

(A) Zero B) v (C)

- - - =2 -5 = - T N~
Three vectors A = ai+ j+ k; B=i+bj+ k and C = i+ j+ ck are mutually
— -

perpendicular (i,?and k are unit vectors along X, Y and Z axis respectively). The
respective values of a, b and c are

1
2

) —

(A) 0,0,0 (B) —%‘ -

o) —

11
(Cy I,-1.1 D) 335

RS OB A =ai+ J+ KB = T+b]+ Kk & C= i+ ]+ K oaid o7% (i,] 4R K
& YU X, Y 8 Z O JEI99 999 (9%9) | a, b AR ¢-49 T T AT

N —
o=

1
(A) 0,0,0 (B) —3-

b | —

[ ]
© L-L1 D) 37

A block of mass 1 kg starts from restatx =0 and moves along the x-axis under the action

of a force F = kt, where t is time and k = 1 Ns~!. The distance the bloclg will travel in

6 seconds is
(A) 36m (B) 72m (C) 108m (D) 18m
| kg ©E 9FH §F x = 0 (5 FEIY (U 550 OF I 4R F = kt T HOMW x-S
T AN =, (O ¢ 2 S 4@ k = 1 Ns™! | @96 6 CTRCS (U g9 Sfoa I
O &
(A) 36m (B) 72m (C) 108m (D) 18m

15 P.T.O.
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Category - 11 (Q.31 to Q.35)

Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any

combination of more than one answer will fetch -% marks. No answer will fetch 0 marks.

a3 Toa #fow | wi $ua fore 3 mwr M | g Be7 Borr wwar v cotR e B R

31.

32.

-S T M | I TIF A Fwer 7w o7 |

A particle with charge Q coulomb, tied at the end of an inextensible string of length
R meter, revolves in a vertical plane. At the centre of the circular trajectory there is a
fixed charge of magnitude Q coulomb. The mass of the moving charge M is such that

Q@
Mg = ane,R2 * It at the highest position of the particle, the tension of the string just
]
vanishes, the horizontal velocity at the lowest point has to be
(A) 0 (B) 2ygR
(C) V2gR (D) +/5gR

R B a9 @ty oo aodinm et Q oY wTAE GIT TN CEm o
THEA | @R MY RCE Q Jo1F W I P wietw wwg | Roder ity o

M 9 @, Mg=Lm lwﬁmmﬁcﬂmﬂrmﬂﬁﬁﬁwmwmm

4me R?
S A SOhiE @ W W@
(A) 0 (B) 2gR
(©) 2gR (D) +/5gR

A bullet of mass 4.2 x 10~ kg, moving at a speed of 300 ms~!, gets stuck into a block
with a mass 9 times that of the bullet. If the block is free to move without any kind of
friction, the heat generated in the process will be

(A) 45cal (B) 405 cal

(C) 450 cal (D) 1701 cal

300 ms™' ot fSAT 4.2 x 102 kg O 9B T, JENET O@F 9 OF GIREHE B
@ (I o | 7ol ot TR i S AN e sy W, SfEmR S Sl
sifarer =3 A

(A) 45 cal (B) 405cal
(C) 450 cal (D) 1701 cal

16
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33. A particle with charge e and mass m, moving along the X-axis with a uniform speed u,
enters a region where a uniform electric field E is acting along the Y-axis. The particle
starts to move in a parabola. Its focal length (neglecting any effect of gravity) is

2mu? eE

(A) “E (B) Zmuz mu-

(©) %‘é (D) e

e ANITYS AR m OFF 90 F X-9F @WRE u TN ST & Y-I0F 3
fFurst 9o Saw ofewa E-o 2@ T3 | e wiReer o AfedeE =
(fesvae #er Srmw #9) aftqsha A% O’ (focal length) &

2mu? eE mu mu?
(A) _;E_. (B) 2mu € ZC—E (D) Eei

34. A unit negative charge with mass M resides at the midpoint of the straight line of length
2a adjoining two fixed charges of magnitude +Q each. If it is given a very small
displacement x(x << a) in a direction perpendicular to the straight line, it will

(A) come back to its original position and stay there

|
(B) execute oscillations with frequency o ﬁﬁ
In \J AnE,

(C) flyto infinity

| I ’
(D) execute oscillations with frequency b EE,%
)

M OER 43 93T SN SR 7B +Q T R WA HIRAR 2a I SRR
RS TR FHE | T IS WD ERR SR T AT R W
S x(x << a) (TSNl &Y, O afe

(A) A1 TR N W GR G STEN P

R S I O B
®) o\ [tmeMa> T T =

(C) @I 6= T

L. 9 RS
@) 2\ [dme M TR =

A 17 P.T.O.
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1 uF 2uF
TR
LIy
1 kQ 2kQ
A [
m I3y

Consider the circuit given here. The potential différence V. between the bints B and C

is

(A) 1V

(B) 05V

(C) oV

D)y -1V
1 uF 2pF

L
1k} = 10
T

foca cromt 26 Reast 3 | B o ¢ R wowr e 200w v,
(A 1v
(B) 05V
© oV

D) -1V
18
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Category — I1I (Q.36 to Q.40)
One or more answer(s) is (are) correct. Correct answer(s) will fetch full marks 2. Any
combination containing one or more incorrect answer will fetch 0 marks. Also no answer

will fetch 0 marks. If all correct answers are not marked and also no incorrect answer is
marked then score = 2 X number of correct answers marked + actual number of correct

answers.

9% 3 s3fiw TF wfes | w7 e wide Tov e 3 797 o | =1 BoF R wat Gt
A% g1 T W gfes BoF et o7 AT | g @ T A1 e o o | ofR cw

qﬁﬁwmmaammmﬁmmmm3Xmaﬁm3ﬁmwm
R SiF UK+ W o 36 We $e7 wfiE I wan |

36. If the pressure, temperature and density of an ideal gas are denoted by P, T and p,

respectively, the velocity of sound in the gas is
(A) proportional to \/_ls, when T is constant.
(B) proportional to \ﬁ‘

(C) proportional to \/ﬁ, when p is constant.
(D) proportional to T.

gfr 9ol QT SIICSTT Bi%, TR, IR A7 TUFW P, T 9R p T, O 98 10T ad (@

=
(A) +JP-a7 SIgHAss, A T |
(B) ~JT-93 ST |

(C)  +JP-a7 SIS, wu p 2 |

(D) T-43 SRS |

A 19 P.T.O.
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38.
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Two long parallel wires separated by 0.1 m carry currents of | A and 2 A respectively in
opposite directions. A third current-camrying wire paratlel to both of them is placed in the
same plane such that it feels no net magnetic force. It is placed at a distance of

(A) 0.5 m from the 1* wire, towards the 2™ wire.
(B) 0.2 m from the 1™ wire, towards the 2™ wire.
(C) 0.1 m from the 1" wire, away from the 2™ wire.

(D) 0.2 m from the 1" wire, away from the 2™ wire.

0.1 m IR Y 4B AT TS O TNFH | A 9R 2 A W 75 RS ooz
9T TAR | TOY ONFE S SIS oo 99 ofkad o 9k OE gHen I 5=
TS Aff MBS 9o QI BT 351 WS A WA | Afora T {3 I ZawE ©of &=

(A) T*OW it fate, 29w ORI @ 0.5 m
(B) =W oIz M3, 23w ORb F 0.2 m &
(C) oW o b, #vw o (U 0.1 m @
(D) fedw iead Srpifnee, 92U o (U 0.2 m @

If x stands for the magnetic susceptibility of a substance, p for its magnetic permeability
and p,, for the permeability of free space, then

(A) for a paramagnetic substance : x>0, u >0

(B) for a paramagnetic substance : 3> 0, 1 > 1,

(C) for a diamagnetic substance : y <0, p <0

(D) for a ferromagnetic substance : > 1, u>

RITAT AL BT 2SN o, (BFFF (IO Y AR AT (B (Brot ) BT
(A) GO “HIEERE AT (BT 1 >0, u>0

(B) I AP WL (a1 > 0, 1>,

(C) AT RoAT=HraAT I OBLE -y <O, u <0

(D) IR SHC-HIEI AL OFA = > 1, > Y,

20
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40.

PC-2017

Let v, and E_ be the respective speed and energy of an electron in the n' orbit of radius
r,» in a hydrogen atom, as predicted by Bohr's model. Then

(A) plotof E,r,/Er, as a function of nis a straight line of slope 0.

(B) plotofryv /r,v, asa function of n is a straight line of slope 1.

r
(C) plotofin (;EJ as a function of In (n) is a straight line of'slope 2.
|
l-nEI q
(D) plotofin E r. | as a function of In (n) is a straight line of slope 4.

n |l

WU, Q@R WO APE 998 THONGH T r AT nOY FEA a0
LR @ SR = UGN v, 9 E, | Sfwe
(A)  n-93 IFS (@ E 1 /E,r, -7 4fba 99 seemaat w0 ol 0 1

nn

(B)  n-a% S &SI r, v, /r,v -7 Tafbw ot st wig AR | |

nn

(C) In (n)-99 TCASS BHIE In (:—:‘] -3 =Tfoa 9FF SigEgat Ui A 2

rE
(D) In (n)-99 SA%SF BT In (E“ r'

n*l

J-aawﬁaaﬁwmﬂﬁw [

A small steel ball bounces on a steel plate held horizontally. On each bounce the speed of
the ball arriving at the plate is reduced by a fuctor e (coefticient of restitution) in the
rebound, so that

\% eV

If the bali is initially dropped from a height of 0.4 m above the plate and if 10 seconds
later the bouncing ceases, the value of e is

2 3
(A) \/; (B) 7
13

17
©) 13 D 13

43 CRIE! BT 35 AYGRFOIT A afE Biieq Aftoq S e | SR =ie
CoB > I ADPRES AT TS e (RSWoF oE) o T sty arfie

Vapward = €V gowmyarg: (0pward : SR ; downward : fRergdhy
BFCO b I 0.4 m BB (AT @ =W a9 10 PG #17 Tfw J=Tiod AT (N 1Y,
GRS e O NI &0

upward — ~ Y downward-

2 3
(A) \/7 By 37
13 17
© T3 (D) 713
21 P.T.O.
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CHEMISTRY
Category - 1 (Q.41 to Q.70)

Only one answer is correct. Correct answer will fetch full marks 1. Incorrect answer or any

combination of more than one answer will fetch —-% marks. No answer will fetch 0 marks.

a5 307 wi¥e | wfiw 97 firer » vy M | o Buw v At (7 I gl e
e —y/8 797 M@ | @ w7 A R Ay AT |

41.

] T = const,
logV
og M,
M

logP ——

For same mass of two different ideal gases of molecular weights M, and M,, Plots of
log V vs log P at a given constant temperature are shown. Identify the correct option :

(A) M,>M,
(B) M,=M,

() M, <M,

(D) Can be predicted only if temperature is known

I T = const.
log V
og M,
M,

logP ——
1% e T WRT oFT WFH M, IR M, | 93 (iR owam 9% o= & 5%
T log V vs log P 97 c1afoa 46 2w | 5% Suaft seres o9
(A) M, >M,
(B) M, =M,
(€) M, <M,
(D) OHNIAIE N T AR TIT (RIW T |
A 22
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42. Which of the following has the dimension o&NILT-2 7

43.

(A) Coefficient of viscosity . .{B) Surfacé tensiorn '
(C) Vapour pressure (D) Kinetic energy
WoF o A W MLOT2my o e o .
(A) SrESt oz (B) <ftbra

(C) oipiet (D) =fe=fas

If the given four electronic configurations ' -,

i n= 4,/=1 nll) n= 4,/=0
(iii) n=3,/=2 (iv) n= 3, /=1
are arranged in order of increasing energy, then the order willbe
(A) (iv) < (i < (iii) < (i) ' m) (i) < (iv) < (i) < (m)
(©) @) < (i) < (i) < (iv) W)@ <6 < v i
@ n=4,/=1 (ii) n=4,1=0
+ (dit) n=3,i=2 - vy n=3;4=1
e o
(A)  (iv) < (i) < (i) < (). (B) (i) < (iv) < (i) <'(Hii)
(©) (i) <(iii) < (i) < (iv) (D) (iii} <(i) < (iv) < (ii),
Which of " the following s“ets of quantmﬁ J"ﬁuinbers represenls 'ﬂa T efe&ron of
Cr(Z=24)? L et
(A) (4. -1, +%) (B) (4, 0, o;+21)
© (3.2.0-3 © (3.2,-2,+3]
Cr(Z=24) a7 wmmmma\mﬂﬁvmmﬁ 2
(A) (4» L=l + l) B) (4, 0,0, + ]
| | , _
2 0,__ D 3,‘2,—2,"'-
© (203 ® P22y
23 P.T.O,
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0.126 g of an acid is needed to completely neutralize 20 ml 0.1(N) NaOH solution. The
equivalent weight of the acid is

(A) 53 (B) 40 (C) 45 (D) 63
20 ml 0.1(N) NaOH FRfd = o= Ty 0.126 g 93 wnfse sumem | amfreg

AT ©IF T
(A) 53 (B) 40 () 45 (D) 63

In a flask, the weight ratio of CH,(g) and SO,(g) at 298 K and I bar is 1 : 2. The ratio of
the number of molecules of SO,(g) and CH,(g) is

(A) 1:4 (B) 4:1 € 1:2 (D) 2:1
298 K BRO1 422 1 bar B1Ct, 43 W0E 20 b 01 CH, 4R SO, 97 SUF TS | : 2
T, SO, 9 CH, "M §f6s SRy Wi 79

(A) 1:4 B) 4:1 @€ 1:2 D) 2:1

CgHsF'® is a F'® radio-isotope labelled organic compound. F'® decays by positron

emission. The product resulting on decay is
(A) CH,0'¢ . (B) C,H,Ar"
(C) B'’CH,F (D) C H,0'¢

CHsF'* w1 3 couldn serafie tom a1 ' el Rfveet o oy 2 ) 97 v
RN P T

(A) CH,0'" (B) C H,Ar"
(C) B'C,H,F (D) C/H,0'¢

Dissolving NaCN in de-ionized water will result in a solution having

(A) pH<7 (B) pH=7 (€) pOH=7 (D) pH>7
WAL BT NaCN 5AQS T (T 537 SR &Y OF (6T
(A) pH<7 (B) pH=7 (C) pOH=7 (D) pH>7

24
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50,
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Among Me;N, CsHN and MeCN (Me = methyl group) the electronegativity of N is in
the order : ] '

(A) MeCN > CHN > Me,N (B) C;HN>Me,N >MeCN
(C) Me;N>MeCN> C,H\N (D) Electronegativity same m all

,Jv,.,

N-2 e ettt @W)WM%N CsHN g MeCN(Me-fs‘ma vm)-aa
ﬂn‘rm:m:r-r

(A) MeCN>C,HN > MeN ®) CHN>Me,N>MeCN

(C) Me;N >MeCN > C,H,N (D) R oRTat ofp-amyel S
The shape of XeF; will be ;

(A) Square pyramid (B) Trigonal bipyramidal

(C) Planar (D) Pentagonal bipyramid

XeF -4 ORpfS =1

(A) ¥ Fraifirs (B) fareifie fifafic

(© Wy (D) g s

The ground state magnetic property of B, and C, molecules will be

- (A) B, peramagnetic and C, diamagnetic - .- . .

(B) B, diamagnetic and C, paramagnetic

(C) Both are diamagnetic J

(D) Both are paramagnetic

B, 9 C, o3 iR i ot

(A) B ¥ydwgcmsd
(B) B,y e C, Syedn

(€) 1B gy

(D) 462 Seip¥dn

25 P.T.O.
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The number of unpaired electrons in{[MiC1,}%-, Ni(CO), and [Cu(NH,),}** respectively

are -

(Aa) 2,2,1 (B) 2,0,1 (€ 0,21 T (D) 2,2,0
[NiCl,]%, Ni(CO), 93 [Cu(NH,),]** -3 Wy e el et Ui ;
@) 2,21 (B) 2,01 .  -(©) 621 (D) 2,2,0

Which of the following atoms should have the highest 1" electron affinity ?

(A) F (B) 0 (€) N (D) C
FUEa sRmeR N b N BT rsfes iR 2
(A) F (B) 0 (© N () C

PbCl, is inseluble in cold water. Addition of HCI increases its sofubsility due to

(A) Formation of soluble coinplex anions Tike [PbCl,]-

(B) Oxidation of Pb(II) to Pb (V)
(C) Formation of [Pb(H,0) J**

(D) Formation of polymeric lead gmnpléxes
PHCl, Fea wet sty | g HOH altst 3atet Rl B1re Ans
(A)  [PbCl,]- 2o ©fbet airars 1T SR 0@ &Y

(B) Pb(Il) Gfiis = Pb (1V) W =

(C) [Pb(H,0) >t zu

(D) 7647 IETRW (polymeric) GibeT aitst Todt =x

Of the following compounds, which one is the strongest Bronsted acid in a aqueous
solution?

(A) HCIO, (B) HCIO, (C) HOCI (D) HOBr

fefefire aisiolm oo @Al o et Sidife =Rl Trbe @i (Bronsted acid)
RN w2
(A) HClo, (B) HCIO, (C) HoCl (D) HOBr

26
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The correct basicity order of the following lanthanide ions is

(A) La* > Lu* > Cedt > Bt (B) Ce** >Lu**> La¥* > Eu*
(C) Lu*>Ce™ > Eud > gt (D) La**>Cedt> Eu% > Lot
e sramits amoln ur SR s ey &=

(A) La* > Lu*>Ce’t > Eydt (B) Ce** > Lud* > Lad* > Eyd*
(C) Lud*>Ce3t>Eudt> Lo (D) La* >Ce3t> Eu > Lyt

When BaCl, is added to an aqueous salt solution, a white precipitate is obtained. The

anion among CO,%", $0,2~and SO, that was present in the solution can be :
(A) CO,;* but not any of the other two

(B) SO, but not any of the other two

{C) SO, but not any of the other two

(D) Any of them

4R T FT BaCly QI I ST WY B4 1 | CO,2-, SO, 4R SO, a7
TR (T I W 50 et o 27

(A) CO, ey &y fba i 7

(B) SO, oy =T 489 @b 7w

(©) S0, Reg oy 7a @

(D) « MR

In the IUPAC system, PhCH,CH,CO,H is named as

(A) 3-phenylpropanoic acid (B) benzylacetic acid
(€) cathoxyethylbenzene - (D) 2-phenylpropan01c acid
IUPAC At 1afs TSI PhCH,CH,CO,H &g A
(A) 3-fratRsrstetitnfie wife (B) mﬁmﬁhmﬁv
(C) FrfERAET Qe (D) 2-FRETAIETE amite
27 P.T.O.
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The isomerisation of -butyne to 2-butyne can be achieved by treatment with
(A) hydrochloric acid

(B) ammoniacal silver nitrate

(C) ammoniacal cuprous chloride

(D) ethanolic potassium hydroxide

1-REBIRAT SN ASHIA (isomerisation) T 2-[FEGIRA FHRET T BRI RFTS
(A) g anfe |

(B) wmovffnes Brrers aEds |

(C) wntovifAaps P8 GraEs |
(D) +BIFmy HRweires Ry B |

The correct order of acid strengths of benzoic acid (X), peroxybenzoic acid (Y) and
p-nitrobenzoic acid (Z) is

(A) Y>Z>X (B) 2>Y>X
(C) Z>X>Y (D) Y>X>Z

e Wt (X), Aiireiie st (Y) , o s st (2) @
TN Se &

A) Y>Z>X (B) Z>Y>X

(C) Z>X>Y (D) Y>X>Z

The yield of acetanilide in the reaction (100% conversion) of 2 moles of aniline with
1 mole of acetic anhydride is

(A) 270¢g (B 135g
(C) 67.5¢g (D) 177¢

2 mole WIARTAT s 1 mole TNfSiha amTaBuiRres Rimmy I 100% T 96, o1
Seoifre amifsbienReeT e &=t

(A) 270g (B) 135g

“(C) 675g (D) 177g

28



62. The structure of the product P of the followin@reaction is

H
¥ NaOH (i) CO,(high temperature aidl high pressure) P
(i) H,0* .
OMe i
OH H
CO:zH CO:H
(A) (B)
CO;H HO,
OMe OMe
OH H
CO:H
© (D)
COsH
OMe OMe

Mo s Rsmm veT w9 Pag T =

OH
+NaOH () CO,(SHSf=ixtar o Buwpi+) p
(i) H,0* ’
OMe '
H H
COsH COxH
(A) %)
CO;H HO,
OMe OMe
H OH
COsH
©) ({6]
CO:H
OMe OMe

A 29 . RTO:



63.- ADP and ATP differ in the numberof -: |+ -
(A) phosphate units
(B) ribose units
(C) -adenine base
(D) nitrogen atom
ADP a® ATP-3 ST “itfar s
(A) TS SIEA SRYIY
(B) NRRIG AT SN

(€) wnfelRe s sy

(D) AHTSH AT SRy

64. The compound that would produce a nausgating. smell/odour with a hot mixture of

chloroform and ethanolic potassium hydroxide is

(A) PhCONH, (B) PhNHCH,
(C) PhNH, (D) PhOH"

RefEee v il et s aiwsitres R Sos T o skt 9

0 OFS FF ©f 57T
(A) PhCONH, (B) PhNHCH,
.(C) PhNH, (D) PhOH

A ’ 30
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For the teaction below

)-\ (i) PhMgBr, THF Q
CN (i) H,0* '

the structure of the product Q is

Ph
A) )Y

OH

5 )(Ph
CN

frafrfis RitFmm Seom & Q99 1A =1

)\ (i) PhMgBr, THF g
CN (i) H,0* )

Ph
(A) )ﬁ/

OH

Ph
CN

n

(B)

(10

(B)

)

b

NH;

X

NH»

Ph

Ph

Ph

Ph

P.T.O.
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You are supplied with 500 mi each of 2N HCl and SN HCl. What is the maximum
volume of 3M HCI that you can prepare uging only these two solutions ?
(A} 250ml (B) 500 ml
(C) 750 ml (D) 1000 ml
500 ml I 2N HC! &3 5N HCl 5 55 (BICe (ol 1 | o 3 oS el IRe1 3
ST I WS 3M HCl 53 0ofd 308 1T 2
(A) 250 ml " (B) 500ml
(©) 750ml (D) 1000 ml

Which one of the following corresponds to a photon of highest energy ?

(A} A=300nm _ (B) v=3x108g"1
(Cy v=30cm™! (D) € =6.626x 10°27)
frafeifire offm e il sHifts R awere o (e T2
(A) A=300nm (B) v=3x10%g"!
(C) v=30cm™ (D) & =6.626x 10727]

Assuming the compounds to be completely dissociated in aqueous selution, identify the
pair of the solutions that can be expected to be isotonic at the same temperature :

(A) 0.01 M Urea and 0.01 M NaCl
(B) 0.02 M NaCl and 0.01 M Na,SO,

(C) 0.03 M NaCl and¥id2'M MgCl,

(D) 0.01 M Sucrose and'0.02 M glucose

AL SN, ST-SfeNE (EREEE) e § e TN Rt e
st so Refere @ |

(A) 0.01 M 2SN 9 0.01 M NaCl

(B) 0.02M NaC} &R 0.01 M Na,SO,

(C) 0.03 M NaCl 43t 0.02 M MgCl,

(D) 0.01 M 71 4R 0.02 M L3re



PE-2017
69, How many faradfn)fs are requuddtfimcfuéﬁ ? mol of Qr;ﬁ).{z’ to Qr3* m aciti medium ?
®») 2 | (B) 3
€ 5 M) 6

S MY 1 mol Cry0,7~ 8w Cr* S freifis oo avs wiats ofktes st 2
(A) 2 (B) 3

© 5 (D) 6

Equilibrium constants for the following redetions at 1200 K are 'gi’vén :
2H,0(g) == 2H,(g) + O,(g); K, =6.4x 108
2C0y(g) == 2CO(g) + O(g); K, =1.6x 10

The equilibrium constant for the reaction
Hyfg) + CO,(g) = CO(g) + H,O(g) at 1200 K will be

(A) 005 (B) 20
C) 02 (D) 5.0
1200 K S, frsferfire R b SIr-aess S onsat &g -

:2H,0fe) = 2H,(g) + O,(g); K,=6.4% 10"}
2C0,(g) = 2CO(g) + O4(g); K,=1.6% 107
3% TG, Hy(g) + CO,(g) = CO(g) + H,0(g) fimmfa snmr-grees WA &=

(A) 005 (B) 20

(C) 02 (D) 5.0

33 P.T.0.
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Category — I1 (Q.71 to Q.75)

Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any
combination of more than one answer will fetch —% marks. No answer will fetch 0 marks.

23 7 5T | TMee Tow e & wwF oM | @ Bew v wvar o e s Bow o

71.

72.

73.

~5/3 T T | 1T T At fver J A |
In a close-packed body-centred cubic lattice of potassium, the correct relation between
the atomic radius (r) of potassium and the edge-length (a) of the cube is

3 3
(A) =% ®) r=% (©) r=32£a D) r=34£a

BT Qe (Rrlae TN ANMBET NI AN (1) SR AR 956 T
A=d T (a) -AF T A et 5o
3 -
(©) ' (D) "=34Ea

a a
(A) r=$ (B) r='-\E

Which of the following solutions will turn violet when a drop of lime juice is added to it ?
(A) A solution of Nal (B) A solution mixture of KI and NalO,

(C) A solution mixture of Nal and KI (D) A solution mixture of KIO, and NalOQ,
fisfeiis wo1 offfs cafbe star o3 G igE o (lime juice) 15 T FIME QOT Fof
I IR 7 :

(A) Nal-97 59 (B) KI 4R NalO,-a3 fif¥o g9

(C) Nal 9% KI-a7 fifirs w (D) KIO; 4% NalO, a7 fifés ra

The reaction sequence given below gives product R.
() Ag,0

COMe ——2— 4R
O™ S SN (il Br,,CCl,

The structure of the product R is
Br

B B A\ ) C/J\/\/ CRMe
CO,H HO,
CO,Me
(©) HoC
(D) MeOQC\/\/\
r Br

Ao e R S g R-a7 1w T
(i) Ag,O

‘/\\/\/C02ME P R
HOLC ; (ii) Br,,CCl,
Br

(A) B CO,M
r\\/\\/\cozﬂ (B) HO’C)\/\/ .

' CO,Me
(C) HOZC/VY
(D) MCOZC\/\/\
Br

Br
34
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Reduction of the lactol § 0; | with sodiusiBorohydride gives
S

e .Y

® O
HO P
© N A Neit 05 P .

FNEsA S QO Gifenty QaEsEney sy Tofe mr @ 49y SR T o

OH
S
45 &
" (
(A) C @ O
HO
© \/\/\on O /\/\on

What will be the normality of the salt solution obtained by neutralizing x ml y (N) HCi
with y ml x (N) NaOH, and finally adding (x +y) ml distilled water 7

@ 2N ® N
© (FXIn @ (S

xml y (N) HCl ¥t y ml x (N) NaOH oS w1 1, 4 N (x + y) ml ARES G
GG T5T | Sol IR SR A et S W ?

@ 2N ® 3yN
2 o (aty
o (2 o (i
28 N P.T.0.
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Category - 111 (Q.76 to Q.80)

One or more answer(s) is (are) correct. Correct answer(s) will fetch marks 2. Any

combination containing one or more incorrect answer will fetch 0 marks. Also no answer
will fetch 0 marks. If all correct answers are not marked and also no incorrect answer is
marked then score =2 X number of correct answers marked + actual number of correct

answers.

9% J goifiw Sod eS| T I e T fe \ W Ama | ger Bea Frer Wt G

935 G B8 Wz 29l o7 Frer 7 e | e ot BoF A et ST T | W o
T B9 At M 9 Sf5F $eas W 3B A AE T A 3 X v I e Bow onent

76.

77.

R O Wl <+ AT 7 Fh 5fos Soa w5 oF szt )

During electrolysis of molten NaC/, some water was added. What will happen ?
(A) Electrolysis will stop.

(B) Hydrogen will be evolved.

(C) Some amount of caustic soda will be formed.

(D) A fireis likely.

oS NaCl-a3 SRee-Rrastea som Roght &1 crer ot 20 o vo1 9 21 2

(A) fcawe 35 @ Iw

(B) wEreited fFsfe =g
(C) fog sifem afte ciret tof ==
(D) WIOF TN (RS A

The role of fluorspar, which is added in smali quantities in the electrolytic reduction of
alumina dissolved in fused cryolite, is

(A) as a catalyst

(B) to make fused mixture conducting

(C) to lower the melting temperature of the mixture

(D) to decrease the rate of oxidation of carbon at anode

AT sfers ST (cryolite) &Y OfGe-[feE Reimer s@T «fimr P
(fluorspar) (g% ¥3r =g

(A) T R

(B) sffers e RIS Farg oy

(C)  Pratfb +1eTta wietrar FmRTg Oy

(D) WIS PNT Gigerd <iIfs IwIE oy
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79.

PC-2017x
The reduction of benzenediazonium chloride to phenyl hydrazine can be accomplished by
(A) SnCl,,HCl  (B) Na,SO, €) CH,CH,0H (D) H,PO,
@ﬁmmﬁmmﬁmmwfwmﬁmwm
(A) SnCL,HCI  (B) Na,SO, (©) CH,CH,0H (D) H,PO,

The major product(s) obtained from the following reaction of 1 mole of
hexadeuteriobenzene is/are '

D
& D ) Bryimole,Fe
D D (i)H,0
D
D D
D. Br Br Br
(A) (B)
D D
Br
D
D H
©) D)
D D
D

s e | et crmmremtb i At R WeT @ 4T Ay mdeRT Serw
&Y O / Ol ST 55

D
= P () BrjicwnFe
D D (i)H,0 '
D
D D
Br Br Br
(A) (B)
D D
Br
D
D H
(C) (D)
D D
D
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Identify the correct statement(s) :

The findings from the Bohr model for H-atom are

(A) Angular momentum of the electron is expressed as integral multiples of Zh_n

(B) The first Bohr radius is 0.529 A°
(C) The energy of the n-th level E, is proportional to ;15

(D) The spacing between adjacent levels increases with increase in ‘n’

% fRfSs o fRfsafr fFdtsr a1

(I NG (T H-* P warer finiraler w1

(A) m@ﬁam%mmdﬁwmu
(B) oW A T TSI 0.529 A° T |

(©) n-mmtﬂWﬂ%,Em;—zaaWﬁvmn

(D) ﬁmﬁmmhﬁﬂh‘mn-ﬁwm'mﬁmn
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