I~

PC-2017

When light of frequency v, is incident on a metal with work function W
(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(v, +v)) Wi(v, +v))
) ViVat v,V Bl ViVt v,V

W(v,=V)) W(v,-v))
© T~v v D) —Vv v

"3V3*"|V|

v,V,-v,V,
W IEASFYS Q30 PR Gof TU v, I (AW hy, > W) G WSS =y,
O AIF-ORGO-2-IT B (I V, R e 95 23 | e 308 & 3@ v, I

=T R e ARRiSe 2 v, =0 | ot 99 BERieR ST 2W

W(v3+vi) W{v2+v|)
&) ViV, +v,V, By ViV +w,V,

W(v, -v)) W(v,-V))
(©) \-'IVE—V:VI (D) v,V,-v,V,

Ans. : (C)

Radon-222 has a half-lifc of 3.8 days. It 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) 0.062 kg
(C) 0.032kg (D) 0.024 kg

@H-222 93 TY 3.8 T | SFS 0.004 kg @OH-222 AR 19 i o7 @OF-222 93 @

AAfgre B B O 25

(A) 0.002 kg (B) 0.062 kg
(C) 0.032kg (D) 0.024 kg

Ans. : (A)

1 PT.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

N — Y
e

fora oot J6AIBTS, A 9R B YN IEAR FAHE AUV OFa | 9IR A WA 0 | 98 57

CFA Y-S SR WIOH#{6 2 YT
A) 1.1 (B) 0.0 (C) 0.1 (D)—1.0
Ans. : (B)

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) an-type semiconductor

(C) an intrinsic semiconductor

(D). ap-njunction

936 SRR SHev-e 93 B 9k W3 @i st Il BN T IET TG
a3f ofee-arr =1 | g IBIRDT o Tarh oroml xeT ISMEo IWE@ AT @IAT Bf6R
*faifzs =0 A | SREND 2o«

(A) a3 p-BrEst SR

(B) 93fb n-BrRs SRR

(C) 93l om sfefaara

(D) Q3B p-n STRCA
Ans. : (D)

2 PT.O.
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The dimension of the universal constant of gravitation, G, is

(A) [MLT] (B) [M'L’T?
(©) [M'LT2) (D) [ML’T-%
SO TR §39, G-a7 WAt =5

(A) [MLT] (B) [M'L3T?
€y M'L’T3 (D) [ML3T?]

Ans. : (D)

Two 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 (©) % _' (D) "%‘:

b N A 9R B (SewR AT Sawy fm) i wewd " fe AeiEg e
T BF I | (T PRS A-97 5 v 9 B-93 §fS 2v =, O GIuHT G0 7N

L

(A) Zero (B) v (€) —_,:‘i (D) -

0|

Ans. : (A)

- 2. P, D2 P, D =S -
Three vectors A =ai+ j+ k; B= i+ bj+ k and C = i+ J+ ¢k are mutually

—_

._) _) - - -
perpendicular (i,jand k are unit vectors along X, Y and Z axis respectively). The

respective values of a, b and ¢ are
1 1
(A) 0,0,0 B) ~3"373
1 11
() 1,-1,1 D) 333

Roab 8T A =ai+ j+ K:B=i+bj+ KGR C= i+ )+ ck 4 % (1. 9% K
2T WIHW X, Y 8 Z % FIW 93P (929) | a, b IR c-a97 T & YR

1 1 1
(A) 0,0,0 ®). -1l

1 11
<G 1,-1L1 D) 3 73
Ans. : (B)

3 PT.O.
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A block of mass | kg starts from rest at x = 0 and moves along the x-axis under the action
of a force F = kt, where t is time and k = | Ns™'. The distance the block will travel in
6 seconds is

(A) 36m (B) 72m (C) 108m (D) 18m

I kg O@ 93 7@ x = 0 (O FERY (AT 5700 BF I3 92 F = kt I A0 x-S0F
R ST 751, (U t 25 W 9R k= 1 Ns™!' | 790 6 GRS (¥ 79 fowm I
©f &= |

(A) 36m (B) 72m (C) 108m (D) .18 m
Ans. : (A)

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 is

Sn 5 8 ' 8
A 3 B) = © 3 D) -

5n
59 IS SO 93 M SPIRE (Q) (W T 3 m T U O O @ W
13 ms™! QR T Q (W 5 m T YT OYF OF QT =W 12 ms™! | 577 esifofoa iz

I

Sn 5 8 8
(A) 73 (B)* 3z © 3 D) 3
Ans. : (B)

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 (wheren=1,2, 3, .....)

n T n T
(A) v=3 \fﬁf B) v=3x\UM

| T n_ |TL
(©) v=§"; ML (D) VEI\I'M

L &g 9 M ©@d 93 SEW O 7R A@ T B WIRg | aft @ Formalis (v) sk
TS AN O1F A4S s = (W@ n=1.2,3,.....)

T T

@ v=3\}L ® v=3\m
| T TL

© v=3\[ML (D) V%\/";"

4 PT.O.

Ans. : (A)
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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 v. 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 v is

L ( _R-:EJ ( _Pn") 4
(A) ( p“l'] (B) /1 4y (C) |1 2y (D) ( Pnr)
1 + | +—

4y

2Y

old SIS @ 9T A / T AR 1 I W T ST A Sl Ffems
%6 | QIRRF BIF p, AR O BB v | T Ed qelfog v ey eerd Wy e ot

=, (! T (AT e [o0Rd IR JREI GeTos JPR R | v 93 N 25

i . ,[ _u) . ,[ 2 gy

(A)(M) I U © {175, ”[E]

L +% 145,
Ans. : (D)

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

k k _' '
(A) 70000 (B) Tooo (C) 1000k (D) 0.01k

k SINe (A1 SNET 930 S AR (A0 B9 AT IR INTOIRE A2 PHO I 26 IO
OB T9 0.01% & MY | ©AHI BAF AT b9 7

k k
(A To000 (B) 1000 (C) 1000k (D) 0.01k

10000
Ans. : (A)

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 ncarly 1%

AIBRFSIR 27 °C Lo WP 93 AT M TLO! 6 °C I a1 =57 | 15 SEjofera
rms (35 '

(A) =g 2% 3@ A (B) I 2% 31 A

(C) =19 1% & A (D) T 1% B i
‘Ans. : (C)

5 PT.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

3
P,V (C) 6PV, (D) 3PV,

(A) > 3PV, (B)
2 oI SAfqle aF-omIgE S AmsE 9% P-V ERifbtas (P, V) - S @ (2P,
2V,) SN QI ST 99 e whewr =5 | 9B Afenibes smsi q s oret e

ICJ Of B

9 3
(A) 3PyV, (B) 3P,V (€) 6PV, (D) 3PV,
Ans. : (C)
A solid rectangular sheet has two difterent coetticients of lincar expansion o, and o,

along its length and breadth respectively. The coefficient of surface expansion is
(for o, t << 1, 0, t<<I)

o, + o,

(A) 3 (B). 2(o, + o)
4 0,0

(C) @+, (D) - o, +a,

93 VT AMORF TSI T IR 4Y R QNP AT QfED foF @R I
a2 0, | OFT AT QTEB BT (A o, t << 1, a1, t<<1)

o, +a,

A) 73 (B)  2(o + )
4 o 0

(C) o, +a (D) o, +a,

Ans. : (D)

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

A) 2= (B) 4mQ ©) == D) —%

6g,, 4ne, bme,,

9FB $AIE ST Q 9Ib T (@CH ML | THI0A (- OEd g7 ey ofer 1St
TR (S] 93F)

(A) = (B) 4nQ (€) L (D) —_

06g,, 4re,, 6me,,
Ans. : (A)
6 PT.O.
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Three capacitors of capacitance 1.0, 2.0 and 5.0 pF are connected in series to a 10 V

source. The potential difference across the 2.0 UF capacitor is

100 20

A 77V B) 17V
50

€ 7V (D) 10V

1.0, 2.0 9 5.0 pUF-97 foAf6 iz 93l 10 V ST St (At STRI I | 2.0 pF 4169
ﬁﬁmﬁmﬂﬁm

100 20
(A 37V | B) 17V
50
(©) 'ﬁV (D). 10V

Ans. : (A)

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, = 0.8 C

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

0.8 Fore “AfFwet 93l W Q, 4R Q, WA {6 W [T I =& IR O
SRR (AP 30 cm T A T | Q, IS Tofd AT NI SCRG = T4
(A) Q,=Q,=04C

(B) Q, =08C,Q,

(C) Q, 79, Q,=08C

(D) Q,=02C,Q,=0.6C

Ans. : (A)

7 PT.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) decreases as o

|
(B) decreases as 2

(C) decreases as F

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

936 SfERIR 3G BIER L WA 9 SROTT TAT OIba ersRRed Sl r et
(r >> L) QI [ivre o ova

|
(A) T S I Ay |
1
(B)* 5 ST BT A |

(C) — A B A |

(D) 03B SN NG [FF6TS! B, YUF 1 —> oo | Ans. : (B)

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/ \/; 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) I:ﬁ B) 1:1 (C) m:1 (D) I:m

SN (019 % S8 IW | AANDI A I, T A2 T a 9 T et qOR,

T I /A | IR Sfee-oirT OB Ney ey siifks T o4 @ GO AT
Soiq fruriier it SqHire T

(A) l:ﬁ (B 1:1 (C) m:1 (D) 1:m
Ans. : (B)

8 PT.O.
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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 ficld of magnitude 2 x 10* Vm™!
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 (glven Ly ratio for proton = 10% Ckg")

(A) 0.5m (B) 02m (C) 0.1m (D) 0.05m
Z-rsifopdl Qo G v @R e X-awfeqd 2 x 10Y V! S 93
ofeesad (Y g 93 BT 10° ms! ¥ @7 Y-a0% Sfoqy sfoqeT A |
feRcFald @ Pt (A oI A ST = | Jefba sy 21 AW

. £ =~ 108 Cleo-!
(ﬁﬁ@.cﬁlﬁﬁﬂm(ﬂﬁ’ﬁ\? = 108 Ckg J

(A) 0.5m (B) 0.2m (C) 0.lm (D) 0.05m
Ans. : (A)

When the frequency of the AC voltage applied to a series LCR circuit is gradually
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 decrcases
29 93 & LCR I6T0S ofF AC (OIFBS-A7 F™IE TN T N (I I 31 =,
w2 6 #Afeardt (impedance)

(A) FHET | (B) 2T -9 4R # B AW |

(C) AT 2 A AR I w17 | (D) @B |
Ans. : (C)

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 corner is

2]=

A r (B) 2r © 3 (D)

ol @I 93N T O TRYH A AFB HQIAF M7 I T | HRIAROA (A
93 @ R o ofbe-okiz o I 49 @A 93 @fFe [ foy o ==

SHANBI QT (@Y W

o=

(A) 1 (B) 2 ©) 3 (D)
Ans. : (D)

9 PT.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

o=

(A) X=R (B) X= (C) X= (D) X=2R

fora smfHfe BB 1 @ | X G@NEF @ AT OFT IF TET ST O FWo! J9E 93
QT T ARSI Soig RSP 97 ©f 77

(A) X=R (B) X=% (©) X=% (D) X=2R
Ans. : (C)
A
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 | mA, the potential difference between
A and B is

(A) 34V (B) 21V (C) 68V (D) S5V
A
X

Be
fora omffs TGN %% @ | QAE T @ 9 1 kQ | I TH5osa! @1y X-93 N4T
ity o/a1fz® ©feR 1 mA 20 ORET A W3R B U7 T @it =

(A) 34V (B) 21V (C) 68V (D) 55V
Ans. : (A)

10 PT.O.
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The ratio of the diameter of the sun to the distance between the earth and the sun is
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) 4.5x10°%m (B) 4.0x10%m

(C) 3.6x107m (D) 1.8x103m

TR A 9R ARA @ SR e A AW 0.009 | O 0.4 m Ity [
93 (AT Soe 7 e v =ifsfirgg s =ity

(A) 45%x10°%m (B) 4.0x10%m
3 -3
(C) 3.6x107m (D) 1.8x10"m Ans. : (D)

. : : o L :
Two monochromatic coherent light beams A and B have intensities L and i respectively.

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

9L L -1 9 5L
A 7% (B) -0 (©- 5.0 (D) 2L,

N o

B SPRATe AN 0 A 9% B-97 S0l JAUFH L IR % | o Seifaifon

I3 T, s<ifed 932 SN Sigor =1 |
9L L 51 5L L
a3 (B) 70 (€©) 3.0 (D) 2L,5
Ans. : (A)

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.

93 ege a9 Afosl Soies TS 89| O) (wa Rqre a1al =51 | @siba

OIS O 0.1 m QR TSI SGNIOI A a3 AMSH! SO 7ol BAT L |

pors AfsRab «fs 2w

(A) EICSE B TN GHCS |

(B) C(TTSA SAE (FICSIA (@74 (0 0.1 m A9 |

(C) TSR A5 TN @ | '

(D) m%m@ﬁ@@?(}.lmmi
_ Ans. : (B)

11 PT.O.
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N

A parallel beam of light is incident on a glass prism in the shape of a quarter cylinder of
radius R = 0.05 m and refractive index n = 1.5, placed on a horizontal table as 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)x102m B) (3-2)x102m
(©). (33/5-5)x102m (D) (33/2-3)x102m
— n
—_ %

=

9FH TN WP AT 93 NGNS GRER SfF Al (bra =m=o) 9 Iea
fife (99 peHi) @Ephe et 8o anvifos 2= | faemfog sy R = 0.05 m 93
AfSTIE n = 1.5 | @EET ANRME 996 o WO e AT Y, @b (U@ T

JTOH 789 X 2Q
(A) (\3-4)x102m (B) (2/3-2)x102m
0 (3\5-5)x1072 D) (34/2-3)x 107
(©) (35-5) m (D) (3\2-3) m Ans. < ()

The de Broglie wavelength of an electron is 0.4 x 107" m when its kinetic energy is
1.0 keV. Its wavelength will be 1.0 x 10~ m, when its kinetic energy is

(A) 02 keV (B) 0.8 keV (C)~ 0.63 keV (D) 0.16 keV
936 BeTREE o7& 1.0 keV = ©F 8 35161 (de Broglic) Sasitndt =0 0.4 x 107" m |
Afbg ST 1.0 x 10710 m 7@ 197 ©IF sifo=ife

(A) 0.2keV (B) 0.8 keV (C) 0.63 keV (D) 0.16 keV
Ans. : (D)

12 PT.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.

3% So7 WS | W3e $oF freT 3 79 oM@ | o Tod FteT WU (¥ P 4FIEF Tow fared

—3/3 ¥EF A | @IN ToF A fareT ¥ A |

31. 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

" e 1 Q
(B) execute oscillations with frequency 5~ , 3
2n \/ 4ng Ma

(C) fly to infinity

Gl e 1l [_Q
(D) execute oscillations with frequency o 41te()l\/luz

M O@d 9F% 95T TEF AT 76 +Q N B WL SREAIDA 2a (e SETEIR
TRAe SRYN AL | o A WA SR SRRy S afo 9

SR a(x << a) (1T 2N, O a6
(A) =1 IR A AT 932 R S8 I

L B € e
B) oz 4me Ma® o =

(C) T 51 U

1 [_Q FAIE IS
(D) 77 4me Ma? © =

Ans. : (B) {%,/—MSOQM& }

13 PTO.
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1 nF 2uF _
] |1

A 3¢ 1] D
w12 |
1 kQ 2kQ

——]|

3kQ 3V

Consider the circuit given here. The potential difference V- between the points B and C

is
(A) 1V (B) 05V (C) oV (D) -1V
I uF 2uF
| 11
A B oC I D
| w—12 i
1'kQ 2kQ
WL L
3kQ sv
fora onont 7R Kot S | B @R C e My Req sftew Vi, 7@
(A) 1V (B) - 0.5V (€ 0V (D) -1V

Ans. : (B)

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 therc is a

fixed charge of magnitude Q coulomb. The mass of the moving charge M is such that
A _

Mg = R It at the highest position of the particle, the tension of the string just
0

vanishes, the horizontal velocity at the lowest point has to be _

(A). O (B) 24/gR (C) ~2gR (D) +/5¢R

R 617 teeia 9o oy wfey 9o diwt Q IoT% WIS 99 I S@E o
LA | O #Ld 0w Q Ford Wiwa 93 P wei e | et s o

Mamm,Mg=ﬁmlwﬁm@mcmwﬁmBﬁwm,m
(1]

S A FJ9NE @ 2O '

(A) 0 (B) 24/gR (C) /2R (D) +[5¢R

Ans. : (B)

14 PT.O.
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A bullet of mass 4.2 x 1072 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™! @1 ST 4.2 x 1072 kg ©RE 93 A6, JE6 ORF 9 OF < 936

TE T o | go5 I 9¥aRF O Sy sifelie zte sy =W, AfEniee Sesg ot

“fFie 2 A
(A) 45 cal (B) 405 cal
(C) 450 cal (D) 1701 cal

Ans. : (B)

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? s eE
(A ¢E {8) 2mu?

mu mu’
(© 3¢g D) g

e WYATS IR m ORE 4B I X-WF R®Q u SENRE! AN 20 Y-80F WA
Foriier 9ol SEW ORRCST E-(0 AW I | I Wfeqererd sy e =
(SfoTYTe 4G S FF) AEgebd Aife T (focal length) 2

2mu? cE
(A g B Im
mu mu?
(€©) % (D) 3¢E

Ans. : (A)

15 PT.O.
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Category — 111 (Q.36 to Q.40)

Onc 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.

8% 3 93%F Tox sfeF | 57 I WM oz fret 3 797 A | oA To farr WA I
a6 g7 TIF X 934F $3F fret AT MG | AR @I T A fareT 7y oM@ | W @A

g TTF Al U AR w3E Teaw 57 I AT ME S M@ 3 X v 3 7w o7 coont
TACR ST T + M (T 30 93F $oq ¥ o7 s |

36. Letv, 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)- plot of E r,/Er, as a tunction of n is a straight line of slope 0.

(B) . plotofr v

\V,/TV, as a function of n is a straight line of slope 1.

%
(C) plotofin (li] as a function of In (n) is a straight line of slope 2.
I

l-nEI

(D) plotofin [ﬁ} as a function of'In (n) is a straight line of slope 4.
nl

W@ U, QUET WO WPIE 9 VRO AR 1, IMEI n-OF IHANy 93
BRI @ 9R A TUFE v, 9R E, | O

(A) n-93 S BAE E, r, /E,r,-93 @Tafba 93fb swerat 119 S 0 |

nn

(B) n-99 W% BAW r.v /r,v,~93 @RDa 936 Sigegt vg i | |

i el B |

3
(C) In (n)-93 WS BHE In (r—'j 97 Tafba Qb STeera T Ao 2 |

r E
(D) In (n)-93 ST T5E In [E"—l'] -937 efba 93 STt T Afe 4

nl

Ans. : (A, B, C, D)

16 PT.O.
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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 factor e (coefficient of restitution) in the
rebound, so that

Vv =e¢V

upward downward®
If the ball 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 s

2
A) \[3 (B)

+ |

13 17
(O .73 D T3

9 CBITH TIToR 36 SOOI It Q3B TS Aed Sofg afeiee | =il #fee
B = I P[R0S I 5 ¢ (RFSHoF i1m) oFf BI5 #iry, Il

Vopwani = SV dowiiwdint’ (upward : KA ; downward : =)
SFTS FADBE@ UM 0.4 m OHO! (A @ TN AR 10 (RS 47 Wit FEAfog AT (AT T,
O e 97 I =

2 3

(A \/7 (B) 3
13 17

© 13 (D) T3

Ans. : (D)

If the pressure, temperature and density of an idcal gas are denoted by P, T and p,
respectively, the velocity of sound in the gas is

(A) proportional to \/ﬁ when T is constant.

(B) proportional to \JT.

(C) proportional to \ﬁ when p is constant.

(D) proportional to T.

Ift 93 S AICTE BI%f, SWo!, U T TAEHN P, T 9OR p W, OK 9% MIGT A Q&
Ry

(A) A[P-a3 sTIgfes, w37 T |

(B) A[T-a3 S~ifsas |

(C) A[P-a7 ST, vad p B |

(D) T-93 SIgiifos | ARs. : (B.C)

17 PT.O.
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Two long parallel wires separated by 0.1 m carry currents of 1 A and 2 A respectively in
opposite directions. A third current-carrying wire parallel 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 A 7B AL TSI OFF TAFH | A IR 2 A T 75 RoANgN ofSe-2r=
5T FAT | BOY OIE ST AN 0O 9 BT ORF IR O ANFOII AT 2
S A BT 89T I (B9 I WS 1 I | AfbCe (T 07 Il XA Of 2o

(A) fadiy o fares, 2w OfRfb (I 0.5 m &
(B) iy o fices, s ©fif6 (U@ 0.2 m T
(€) s oz Srebifce, YW R (I 0.1 m T

(D) fady wiEd B, 2¥W O (I 0.2 m T
. Ans. : (C)

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

(A) for a paramagnetic substance : x > 0, >0 .
(B) for a paramagnetic substance : x > 0, > I,

(C) for a diamagnetic substance : x <0, <0

(D) for a ferromagnetic substance : X > I, > I,
@I AT BT 2Tt 3, (OHEF (@Wo! | 9R TN GIFF (To! ) 2T
(A) QAT FAGEIY ML @ 1 >0, >0
(B) (AT *AGIIN AL (%@ : x>0, 1> 1,
(C) I fEarDIEIT *MId (¥ 1 <0, u <0

(D) (I STHCHIEIY M OFCF @ x> L > |y,
Ans. : (B,D)

18 PT.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.

935 To7 WMow | sf3e Toa et s 797 oM | geT Toa fter WA (¥ I 9FRE oA

410

42.

fter —5/8 797 oM@ | @I o7 A e 2y AT |

ADP and ATP difter in the number of
(A). phosphate units

(B) ribose units

(C) adenine base

(D) nitrogen atom

ADP 93 ATP-3 ST 1T A
(A) TSTE 9INPT YT

(B) JRRIG AT AT

(C) SR WIRCPT ST

(D) IRCEHTSH AN ST Ans. : (A)

The compound that would produce a nauseating smell/odour with a hot mixture of

chloroform and ethanolic potassium hydroxide is

(A) PhCONH, (B). PhNHCH,

(C) PhNH, (D) PhOH

frsfeifie @ aiifb eiwrey @ <5y RusRees e $o8 BUTely 6ol St 35
N SEF I Of A

(A) PhCONH, (B) PhNHCH,
(C) PhNH, (D) PhOH ANS. < (©)

19 PT.O.
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For the reaction below

/l\ (i) PhMgBr, THF @

CN (i) H,0"

the structure of the product Q is

Ph Ph
(A) (B) -
OH O
| Ph
(©) )(Ph | (D)
CN NH>
e o Seo 79 Q-9 07 =

/L (i) PhMgBr, THF @

CN (i) H,0"

Ph | Ph
(A) (B)
OH O
Ph
Pl
(©) /k ’ (D)
CN NH>
AnNs.
20

- (B)

PT.O.
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You are supplied with 500 ml each of 2N HCI and 5N HCIl. What is the maximum
volume of 3M HCI that you can prepare using only these two solutions ?

(A) 250 ml (B) 500 ml
(C) 750ml (D) 1000 ml

500 ml I 2N HCl 93 5N HCl 53 56 (OMIE (oWt 27 | BgWIa @ 76 539 T4 3@
SR IO WTSET 3M HCl 731 Tofi 3900 AR 2

(A) 250 ml (B) 500 ml
C) 750 ml D) 1000 ml
©) ® = Ans. : (D)
Which one of the following corresponds to a photon of highest energy ?
(A)- A=300nm (B) v=3x10%s"!
(C) v=30cm™ (D) € =6.626x 10727
fraferfie offm st @Rl s[ifte «fes @it = (@) =@ 2
(A) A =300nm (B) v=3x10%s"!
(C) v=30cm™! (D) € =6.626x 10727)
Ans. : (A)

Assuming the compounds to be completely dissociated in aqueous solution, 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) 0.02M NaCl and 0.01 M Na,SO,

(C) 0.03 M NaCl and 0.02 M Mg(l,

(D) 0.01 M Sucrose and 0.02 M glucose

9IE SN, STN-HGHFS (ABEIBITF) KA-Cone! & @ SqE 39 | Gely G 2f6
Qs sespe foaifore @ime |

(A) 0.01 M 28391 @32 0.01 M NaCl
(B) 0.02 M NaCl 43 0.01 M Na,SO,

(C) 0.03 M NaCl a3 0.02 M MgCl,

(D) 0.01 M &G 4= 0.02 M §3TS Ans. : (C)

21 PT.O.
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PC-2017

How many faradays are required to reduce I mol m"CrzOf“ to Cr** in acid medium ?
(A) 2 _ (B)« 3
(C) 5 (D) 6

SFRG MO 1 mol Cr,0.2~ |EF Cr3* i Refis 0o 30 RIS SRored A 2
27

(A) 2 (B) 3
) 5 (D) 6
Ans. : (D)

Equilibrium constants for the following reactions at 1200 K are given :

2H,0(g) = 2H,(g) + O,(g); K, =6.4X 10°%

2C0,(g) = 2CO(g) + O,(g); K,=1.6X 10°¢
The equilibrium constant for the reaction

H,(g) + CO,(g) == CO(g) + H,0(g) at 1200 K will be
(A) 0.05 (B) 20
(C) 0.2 ; (D) 5.0
1200 K Swory, fRsfefye Riwwm qfod STr-4aeed N7 (roql @

2H,0(g) = 2H,(g) + O4(): K, =64x 107"

2C0,(g) = 2CO(g) + O5(g); K,=1.6x 1076
43% IR, H,(g) + CO,(g) = CO(g) + H,0(g) [femifog sHr-garad N1 2
(A) 0.05 (B) 20
(C) 0.2 (D) 5.0

Ans. : (D)

22 PT.O.
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PC-2017

] ' T = const.

log V
of 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. Identity the correct option :

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

(D) Can be predicted only if temperature is known

] T = const.

log V
08 M,

M,

logP ——
7B e T SRS oFT WWSE M, 4R M, | 9o [{fiE orwan 932 ewd & 16

STESTA log V vs log P 93 @foa 76 s | 5i3e Sedfb Sre 34 :

(A)~ M, >M,
(B) M, =M,
(C) M, <M,

(D) SINIAT N Tl AFEAR I (9T B |
Ans. : (A)

23 PT.O.
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Which of the following has the dimension of ML°T2?

(A) Coefticient of viscosity (B) Surface tension

(C) Vapour pressure (D) Kinetic energy

A7 @1 B TAt MLOT 2= ?

(A). SO GUE (B) o
(C) Iresisis (D) s
Ans. : (B)
If the given four electronic configurations
(i) n=4,/=1 (i). n=4,/=0
(iii) n=3,/=2 (iv) n=3,/=1
are arranged in order of increasing energy, then the order will be
(A) (iv) < (ii) < (iii) < (i) (B) (i) < (iv) < (i) < (iii)
(C) (i) < (iii) < (ii) < (iv) (D) (iii) < (i) < (iv) < (ii)
N 2w GG BETdET [, Ao HREHT T, TGN AR |
(i) n=4,/1=1 (i) n=4,/=0
(i) n=3,/=2 (iv) n=3,/=1
sfoe @b =@
(A)  (iv) < (ii) < (iii) < () (B) (i) < (iv) < (i) <(iii)
(C) (i) < (iii) < (i) < (iv) (D) (iii) < (i) < (iv) < (i) Ans. : (A)

Which of the following sets of quantum numbers represents the 19" electron of
Cr(Z2=24)? '

(A) (4,1.—1.%) (B) (4,0,0,+%]
(C) (3,2.0,*%] (D) (3,2,—2.%)
cuz=2am19wﬁa@mm@mﬁmw%mﬁmﬁ-?
1) I
(A) (4.1.—L+5) (B) (4‘0.0,+§)
1 _ 1
(0) (3.2,0,—2) (D) [3,2.—2,+5]

Ans. : (B)

24 PT.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 HUIF S #9INHa Or 0.126 g 93 amfire e | anifsed
QIS I 75T
(A) 53 (B) 40 (C) 45 (D) 03

Ans. : (D)

In a flask, the weight ratio of CH (g) and SO,(g) at 298 K and | bar is | : 2. The ratio of
the number of molecules of SO,(g) and CH (g) is
(A) 1:4 (B) 4:1 (C) 1:2 Dy 20
298 K S%®! 93 | bar 51, 93 Witz % 46 o1 CH, 4R SO, 937 3TH TIAS | : 2
T, SO, 8 CH,, TS 468 SR IS =
(A) 1:4 (B) 4:1 ) 1:2 (B) 2&1

Ans. : (C)

C HsF'® is a F'8 radio-isotope labelled organic compound. F'¥ decays by positron

emission. The product resulting on decay is :

(A) C HOM (B) C H A"

5 6705
(C) BUZC.H/F (D) CH;0'®

C HF'® =51 93l ooy swef e (o Qe | F!S +fes Rivad ot w9 =0 | 99 W&
BRAF IY T

(A) C,H0' (B) CHAr"
C) B'>CH.F D) C.HO'
= > (B) CeHs Ans. : (A)
Dissolving NaCN in de-ionized water will result in a solution having
(A) pH<7 (B) pH=7 (C) pOH=7 (D) pH>7
WIS ST NaCN EIGS I (T 537 ST &Y ©OFF (HCa
(A) pH<7 (B) pH=7 (C) pOH=7 (D) pH>7
| Ans. : (D)

25 PT.O.
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57. Among Me;N, C;HN and MeCN (Me = methyl group) the clectronegativity of N is in

the order :

(A) MeCN > C4HN > Me;N

(C) Me;N >MeCN > CsHyN

(B)

(D)

C,HN > Me;N > MeCN

Electronegativity same in all

N-7 SRRl (artarefifon Sl Me,N, CsHyN 93 MeCN (Me =iz <4&)-4d

ALIAFN 5 :
(A) MeCN>C;H;N> Me;N

(C) Me;N >MeCN > C;HN

The shape of XeF will be :

(A) Square pyramid
(C) Planar

XeF ;-4 WS =1 :
(A) 3 e
(C) " STW@ew

(B)
(D)

(B)
(D)

(B)

(D)

CH N > Me;N > McCN

I CHCAR OReR-AATFIo! A
Ans. : (A)

Trigonal bipyramidal

Pentagonal bipyramid

fawfa e

sege fGFRIRNG
Ans. : (C)

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

(A) B, paramagnetic and C, diamagnetic
(By B, diamagnetic and C, paramagnetic

(C) Both are diamagnetic

(D) Both are paramagnetic

B, 4% C, IR GFRR G5 o =
(A) B,SopEdN @ C, WpEeN
(B) B,WpEIN 8 C, SpFI
(C) bR S

(D) o2 SpIW

26

Ans. : (A)
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The number of unpaired electrons in [NiCl,]2-, Ni(CO), and [Cu(NH;),J** respectively
are :
(A) 2,2,1 (B) 2,01 (C) 0,2,1 (D) 2,2,0
[NiCl,]*, Ni(CO), 9 [Cu(NH,),]*" -93 W7 oS BeAalmg SR YU -

(A) 2,21 (B) 2,0,1 (©) 0,2,1 (D) 2.2,0
Ans. : (B)

Which of the following atoms should have the highest 1™ electron affinity ?
(A F (B) O -(C) N (D) C
[ea kol S @iy auw SEety arsie e 2

(A) F (B) O (C) N (D) C
Ans. : (A)

PbCl, is insoluble in cold water. Addition of HCI increases its solubility due to

(A)  Formation of soluble complex anions like [PbCLy]~

(B) - Oxidation of Pb(Il) to Pb (1V)

(C)  Formation of [Pb(H,0)]**

(D) Formation of polymeric lead complexes

PbCl, Moei st @Iy | &g HCI CTre! et 2217 BIRT! 10T e

(A)  [PbCl,]~ 2orfn Sifoet weliers air SN Coft =9

(B)  Pb(ll) &1fzs = Pb (V) (ot =8

(C) [Pb(H,0),])** t=dt =

(D) (%93 IR (polymeric) Gfbsr allsf toft 27 Ans. : (A)

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

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

fefeifds alisrofs sur @b w@in we S[ife SRS F9e8s e (Bronsted acid)
o I 2

(A) HClO, (B) HClO, (C) HoCI (D) HOBr
s. 1 (A)

27 PT.O.



64.

66.

PC-2017

The correct basicity order of the following lanthanide ions is
(A) La’ >Lu'*>Ce¥ >Euw" - (B). Ce*t>Lu™>La* >Eu'
(C) Lu¥*>Ce¥ >Eu' >La*" | ., (D) La¥>Ce* >Eu’" > Lu**
RRR® ATENIES ANAoRE NEr FRIANOR Sow ATy 2=
(A) La’ > Lu¥* >Ce’* > Eu' (B) Ce**>Lu’* > Lat* > Eu?*
(C). Lu**>Cel > Eu’ > La* (D) La* > Ce >Eu® > Lu
Ans. : (C)
When BaCl, is added to an aqueous salt solution, a white precipitate is obtained. The
anion among CO,2", SO,>~and SO " that was present in the solution can be :
(A) CO,>" but not any of the other two
(B) 8032" but not any of the other two
(C) 8043‘ but not any of the other two
(D) Any ot them _
3 ST 5T BaCl, QIS T S ST S4B | CO57 SO,> 4R SO, -3
T (7 AP SIS TRAbeo foet of =
(A) €O, &g & §6a Al T8
(B) S0, fog @ yfbd @Al T
(C) SO &g oA qfbd canin
(D) @ @HB Ans. : (D)
In the IUPAC system, PhCH,CH,CO,H is named as
.(A) 3-phenylpropanoic acid (B) benzylacetic acid

(C) carboxyethylbenzene (D) 2-phenylpropanoic acid

JUPAC NI 5 S PhCH,CH,CO,H 9
(A) 3-eRiETaEe amfe (B) @FoiEeranfite sifsre
(C) JfRaEe g (D) 2-fiEsasiEiie srfkie

Ans. : (A)

28 PT.O.
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The isomerisation of 1-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

I-ﬁ@ﬁm SARA AP (isomerisation) STy 2-fICBIRE FISET a7 ST e
(A) =EEIE e |

(B) wmoiifuge e ai3s |

(C) S fFesrs @rEs |
(D) ~BIfN RZTIECT BN 57 | Ans. : (D)

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

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

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

mﬁa@m(mmmwﬁ@(v),m{ MINEERASTRT SRS (Z) a7

SENIAIT SfF By

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

(C) Z>X>Y (D) Y>X>Z
; Ans. : (C)

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

(A) 270g (B) 135g

(C) 67.5¢ (D) 177¢

2 mole SNARER S 1 mole amfifes wraitvittey ey o 100% FNST CB, O
Sesiifrs SmifsbifNergres sfamrr ==

A) 270g (B) 135g

(C) 675g (D) 177¢ Ans. : (B)

29 PT.O.
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The structure of the product P of the following reaction is

OH
+ NaOH (i) CO,(high temperature and high pressure) P
(i) H,O* '
OMe )
OH OH
COH CO:2H
(A) : (B)
COxH HO,C
OMe OMe
OH OH
COxH
(€) (D)
COxH
OMe - OMe

Ao swiie RKizmara Wt Seiw g P-97 107 &

OH
FNaOH () CO,(SHOIeIar @ Ssbi%)  p
(i) H,,O+
OMe :
OH OH
(A) (B)
COsH HO,C
OMe OMe
OH OH
CO>H
(C) (D)
CO>H
Me OMe
oMe ‘ Ans. :
30
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Category - 11 (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.

935 o7 WMow | wfde Toa frer 3 7ww oMa | goT o7 fter Tt v cow wIIfRE Sow faver

71.

72,

-5/} FIF AT | T TTF A1 favet HA7 oMNT |

0O
Reduction of the lactol S % with sodium borohydride gives

S
0
. §
(A) C B) O
HO /\/\
(©) OH (D) OH
O
AR S | L | e QiR st (e zw @ e S wE o
S
O & _
@
0]
(A) C (B) O

() OH (D) OH

Ans. : (C)

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 ?

2x + Xy
(A) ‘_\y N (B). 2{_‘_‘ N
2y X+
o E9x o s

xmly (N) HCI 11 y ml x (N) NaOH #fi® &t 25, 9® 4@ (v + y) ml Ao T
CTIIGAT 26 | BRAF ST AN 5 Fo0ifeife 3 =1 2

2+ Xy
(A) ‘.\y N : (B) 2(.\'\+ y) N
2, X+
o (Zh o (2

Ans. : (B)
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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

(D) r=34Ea

3
(A) r=% (B). r=% © r=%a

BT EIo--MF (RRES IR BT ARG A (1) AR TP IS (=S
I3 T (a) —99 T SIfod oo ==

(A) r=% (B) r=% (©) r=3,_!,§a (D) r="a
Ans. : (D)

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 NalO3

(C) A solution mixture of Nal and Kl
(D) A solution mixture of KIO, and NalO,

fsfeifie w9 offm @Rl ST 9% CBt EIE 3 (lime juice) QM 3 5396 @O I
43 IR 2

(A) Nal-a3 53

(B) KI &R NalO,-43 fif&® g3

(C) Nal 9 KI-93 W&o 5

(D) KIO; 9 NalO, -43 ff¥re & Ans. : (B)

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

Co.M —
WY e W © (ii) Br,yCCl,

The structure of the product R is Br

(A) Br (B) )\/\/cone
CO,H HO,C
CO,Me
(C) - H01c/\/\|/
2 (D) Meo:C\/\/\B
I

Br

s s [ferary Sem I R-97 407 T
(ii) Br,,CCl,

CO:MC
HO,C
Br

(A) Br\/\/\ (B) MCOZMe
CO,H HO,
CO,Me
(C) HOC
) (D) Meolc\/\/\
Br

Br
Ans. : (D)
32 PT.O.
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Category — 1 (Q.76 to Q.80)

Onec or more answer(s) is (are) correct. Correct answ er(s) will fetch marks 2. Any
combination containing onc 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.

aama%%w%tmﬁ%@wﬁmammlwﬁwﬁmwwm

aﬁ“ﬁ@mm&ﬂ%@mﬁm%%laﬁ&ﬁﬁ@mﬂfﬁm g | 9fn

"ﬁﬁwmmammﬁammaﬁmmmqum wfds ez crext
RACE OIF A =+ WS (v 3o s Toq w5fds ot st |

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

D
D D (i) Bry(1 mole), Fe
D p (iHHO0
D
D D
D Bi Br Bi
(A) (B) -
D D D D
D . Br

D

D D
D O ‘ D
D D D H
(C) O D (D) -
D D D D
D D

s [Rgo | oiet cgmrenchiReriamd asmfie K v @ 1 Andf/malR Sem
50 OfF /| OItid 507520 Be]

D
D D (i) Br,(1 mole). Fe
D D {ii)HZO
D
D D
D Br Br Bi
(A) (B)
D D
Br
D
D H
(€) (D)
D D
D

- - Ans. : (A)
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77. ldentity 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':ln
(B) The first Bohr radius is 0.529 A°
(C) The energy of the n-th level E_ is proportional to ‘1?
n-

(D) The spacing between adjacent levels increases with increase in 'n’
sfoe R[S t [Rgfook v o9 -

QI TGS (A H-211q 5FS sy [wnafs ==

(A) EEREET @If9F s :}I—‘K-aﬁfﬁa LRSI éﬁf@?ﬁ 5J |
(B) #AIN @19 ICFI IS 0.529 A° =T |

(C) n-O% ICH REARINY I, En_niza.a afed 2@ |

(D) 96 ArarenfH SoFg N REreian HfS I n-93 W9 g T AN |
Ans. : (A, B, C)

78. During electrolysis of molten NaC/, some water was added. What will happen ?

(A): Elcétmlysis will stop.

(B) . Hydrogen will be evolved.

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

(D) Afireis li.kcly.

sfeT® NaC/-a3 SfGR-REAsed SNy fSgh! &t culsf 31 & ©fF wef I w7 2
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The role of fluorspar, which is added in small quantities in the electrolytic reduction of

alumina dissolved in fused cryolite, is

(A) asa 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
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The reduction of benzenediazonium chloride to phenyl hydrazine can be accomplished by
(A) SnCl,, HCI (B) Na,SO,
(C) CH,CH,OH (D) H,PO,
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(A) SnCl,, HCI (B) Na,SO,

(C) CH,CH,OH (D)'H3P02
Ans. : (A,B)
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