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PHYSICS
Categor} 1(Q.1¢to 30)

(Carry 1 mark each. Only one option is correct. Negative marks : - '4)

The acceleration-time graph of a particle moving in a straight line is shown in

the figure. If the initial velocity of the particle 1s zero then the velocity-time

graph of the particle will be
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The position vector of a partlcie of mass m movmg with a constant welomty

U is given by r=x(t) 1 . b_] where b i a constant. At an istant, + makes an
angle 8 with the x-axis as shown in the figure. The variation of the angular
momentum of the particle about the origin with & will be
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V 50 \f_" sinmt
In a series LCR circuit, the rms to]tdﬂ‘P across the 10*11%01 and the CdpdCl‘tOl
are 30 V and 90 V respectively. If the applied voltage 18 oO \/E sin wt, then the

- peak voltage across the inductor 1s

aﬁc&rﬁ’rtmaﬁt@ @Y 8 YI7Td SIS rms (SIEHS IFW 30 V3 90 V |
T Bewr ;o\(éqnmtcmﬁﬂwmﬂwwmwmma@wm%
(peak) M7 RCT

(A) 70V ®) 50V ©) 702V (D) SO\EV

A small ball of mass m is suspended from the ceiling of a
floor by a string of length L. The ball moves along a
horizontal circle with constant angular velocity . as
shown in the figure. The torque abour the centre (O) of
the horizontal circle is
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The position of the centie of mass of the uniform plate as shown in the figure is
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Aol A A : : S
If ny, n, and t represent. unit vectors along the incident ray. reflected ray and

normal to the surface 10~«poctwel\ then
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A beam of light of wavelength A falls on a metal having work function ¢ placed
in a magnetic field B. The most energetic electrons, perpendicular to the field

are bent in circular ares of radius R. If the experiment 13 performed for
o ; : 1 1 : : :
different values of A. then B? vs. o graph will look like (keeping all other

quantities constant)
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A charged paftiCle moving with a velocity w_/} =V, T+ Vo ?in a magnetic field B
. experiences a force F =F i+ Fy j. Here Vi, Vo, Fy, Fy all are c'onst'ants._ Then
B can be _ . : ' . . :
97l wfie 71 B IReRa v = v, &+ v, ) QO T SR F = Fy L+ F, S @
o I | 94T vy, Vo, Fi, Fg'sﬁﬁ FIT | OIS Wﬁ T[S A .

= A e e B
(A) B=B;1 +.Bglg wzthg—g

e S o B
(B) B—Bll'i‘Bz_]'l‘BBf[Wthvz—Bg
(C) B=B, ] withB,;=B,=0

= A g i M
(D) B=B;) +.le w1thB2 = s

Two straight conducting plates form an Ia_ngle 8 where their ends are joined. A
conducting bar in contact with the plates and forming an isosceles triangle

with them starts at the vertex at time t = 0 and moves with constant velocity

5 — ;
;} to the right as shown in figure. A magnetic field B points out of the page.
The magnitude of emf induced at t = 1 second will be
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A body floats with & of its volume keeping outside of water. If the body has

been taken to height h inside water and released, it will come to the surface
after time t. Then '

uﬂﬁa@ﬁ@?m%wmmi@@mww | IBfoCT ST W& h STSIHOR

_ ﬁw%mmmmma@%tmmw_@ﬂﬁwwwmw_

(A) ten B) ten (O teyntl (@) te=yn-1

A small sphere of mass m and radius r slides down the smooth surface of a
large hemispherical bowl of radius R. If the sphere starts sliding from rest, the
total kinetic energy of the sphere at the lowest point A of the bowl will be

(3

'[glvpn moment of inertia of sphere == m12]

ﬂﬁRWWWWWWQﬁmWE1W@3WM
Tt | afiv e Rt (T At Y U, O SHred e [ A (® Gl

&

mﬁﬁ%ﬂ%m(mmw WW@TW fml 2]
N

el 'y T

: 2
@ mg®R-1) B Emg®-) © cme®-» O TmgR—1

Three point chai*ges q, — 2q and q are placed along x axis atx=—a, 0 and a
respectively. As a — 0 and q — = while q a2 = Q remains finite, the electric

: ; : s o 4
field at a point P, at a distance x (x>> a) from x=01s E = ﬁx_ﬁ i. Then.
: 0
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13. Two COTlVC'X lens (I, and Ly) of equal focal

f
length fare placed ata dlSt‘H‘l(‘C 5 apart. An T

ObJeLt is placed at a distance 4f in the left Object | ’ "
L.

of L as shown in figure. The final image fgagie de i e,
al - ey
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B5f
_(A) 7 mght of Ly, (B) "5—f“ left' of Ly, (C) 5fright of Ly (D) 5fleft of Ly

iy R MUK =

14. - Which of the followmg quantity has the dimension of 1ength ?
(h is Planck’s constant, m is the mass of electron and ¢ is the velocity of light)

Dosa Gt AARTEA Fat CArdal ST i 2

(h 27 37, mmi‘mﬁmﬁ@aqz&cﬁwm _
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(A) —-1;19 A3 = (©) ez (e

: i : - .2
15. TLet 6 be the angle between two vectors A and B. If 4, is the unit vector
perpcndlcular to A then the direction of B - Bsin B a, is
(A) along B (B) perpendlcular to B

(C) along A : (D) perpendicular to A :
_WWF{%C@&A\SBQ?TW@@T‘TEBW%Q ﬂﬁA&ﬂﬁmﬁ%mtﬂ?ﬁﬁ?
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16. The Power (P) radiated from an af'celel ated charged particle is given by P o Kﬂc_i)_

where q is the charge, a is the acceler ation of the particle dnd cis speed of Light
_in vacuum. From dimensional analysis, the value of m and n respectively, are

' qﬁ%w@ﬂwﬁswm%WWPm MWQ’E’IW a I
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(A) m=2n=2 B) m=2n=3 (O m=3n=2 (D) m=0,n=1
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The internal encrgy of a thermodynamic system is given by U =a 543 V% where ¢

s is entropy, V is volume and ‘a’ and ‘o are constants. The value of o 1s
Q7S SISO BUER STeySa e U = a s¥3 V* N el 1 I, AT ¢ 2T
GGRY, V7 ST @R ' @ o T AT | SIRCA o A 3

. A 1 1
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A partlcle of mass ‘m’ moves in one dimension under the action of a

: oL X
~ conservative f01ce Whose potenhai energy has the form of U(x) = — %2 + p2

where o and B are dimensional parameters The angular frequenm of the
oscillation is proportional to
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(A)

The epeed dlstr1but10n for a eample of N gas particles i 18 shown below P(v) =

for v > 2v,. How many particles have speeds between 1.2 vy and 1.8 vy ?

maﬁmeﬁﬁ%mqﬁmwﬁﬁ%mmape)_ow
v>2v, | O 1.2 vg 8 1.8 v & 2 OB N TR ?
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A charge Q is placed at the centre of a cube of sides a. The total flux of electric
field through the six surfaces of the cube is

___ﬂﬁamﬁ%WMwalwmﬁwwﬁm%mﬁ

GIIUN Wm (flux) T
6Qa? a2 - _
(A) Eod S (B) 69‘(:0 . © Qe M) Qa?/e,

The elastic potential energy of a &mamed bod\f 18

(A) btxeaa X strain . (B) stress/strain
: 1 :
- (C) stress X strain / volume ' () 2 X stress X strain X volume
(&) Ao x Rgfs B e/ Refs
: ' 1 :
(C) Muw x Rgfs / omes D) g x A x s x SRS
Longitudinal waves cannot
(A) have a unigque wave length (B) have a unique wave velocity
(C) transmit energy (D) be polarized
(A) WWWWW?{T (B) IR ©R% @51 ARCS A A

(@) IR e AR ST R @) RS 20 AT A e

A 2 V cell is connccted across the points'A and B as shown in the figure.
Assume that the resistance of each diode is zero in forward bias and infinity in
reverse bias. The current supplied by the cell is
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24. Which of the following statement(s) is/are true in respect of nuclear binding

energy ?

@

(i)

The mass energy of a nucleus is larger than the total mass energy of its
individual protons and neutrons. '

If a nucleus could be separated into its nucleons, an energy equal to the

“binding energy would have to be transferred to the particles during the

(iii)

(iv)

(A)
®)
©
D)

separating process.

The binding energy 1s a measure of how well the nucleons 1n a nucleus '
are held together. i

The nuclear fission is somchow related to acquiring higher h'i.nding

energy.

Statements (i), (1) and, (ii1) are true
Statements {11) (i11) and (1v) are true
Statements (ii) and (ii1) are true

All the four statements are true
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What force F is réquir'éd to start moving this 10 kg block shbw_n in the ﬁgm"e.
1f' it acts at an angle of 60° as shown ? (u, = 0.6) '

 Sicsa ot 60° T SIS S mﬂaﬁrmwmw 10 kgaaﬁmwﬁ

@ ? (U, = 0.6)

60°

10 kg

(A) 22.12N (B) 2497N (C) 25.56 N (D) 27.32N

Light of wavelength 6000 Ais incident on a thin glass plate of r.i. 1.5 such that
the angle of refraction into the plate is 60°. Calculate the smallest thickness of

_the plate which will make dark fringe by reflected beam interference.

aoooiammaﬁmwmqmwwmmmw

 eifsse Gt = 60° (IR AT 1.5) wmwmwmwma%aﬁw

SIICetlE ST BBl SERFHA AfG ¢T3 A ? _
A 15x107m (B) 2x107"m (© 35x107m (D) 4x107m

A satellite of mass m rotates round the earth in a circular orbit of radius R. If
the angular momentum of the satellite is J, then its kinetic energy (K) and the
total energy (E) of the satellite are ' :

-‘ﬁﬁmm@%ﬁﬂﬁﬁamﬁWRmemﬁﬁﬁm@ﬁﬁ
st J T iR B siferfes (K) @ G i () T —

@) K={ge BE=—5mRe : (B) K=% mrz' B " omR?
! B e oo =
© K=gpm B=~om D) K=o, B 1o
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28. The equivalent capacitance of a combination of wnnected capamtmm saho*w D in .
the figure between the pomtb P and N ie

C:|: “C
H
c:l: :
| e
T6TS P @ N Reva iy 5ee (Reaer @l 4999 2
' 2C e 4C 3
() 30 LB e M ;C

29, In a single-sht diffraction experiment, the elit is illuminated by light of two
wavelengths A, and A,. It is observed that the 21 order diffraction minimum

J'--I.

for A coincides with the 3t diffraction minimum for A;. Then

ol glm SR wRvn REl 5 GRtd A, 8 A,-97 ST A i Ee
TR | 73l O @, >1~qawﬁ?ﬁ:%®ﬁmwz€w2 @awmsﬁﬂw
SRGTR I STIIOS = | 6 26 '

"

T e s A3 i
A 3.=3 (BlEs = @ T E
30. A —AANN APAN——E—A AN +B
R R R
|y
Il_
E[l:r

Consider a circuit where a cell of emf E, and internal resistance r is connected

across the terminal A and B as shown in figure. The value of R for which the
power generated in the circuit is maximum, is given by ;

fSta amife 36Atcs E, sﬁmrwwmm%mﬁﬁ@mﬁmma&m
_ {@manﬂammwﬁt@@wﬁGWWm, cifoze

(A) R=r (B) R=2r (C) R=3r D) R= g
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- _ Category-2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative marks @ — L2)

" 31. A metal plate of area 10-2 m2 rests on a layer of castor oil, 2 X 10-? m thick,
whose coefficient of viscosity is 1.5 Ns m=2. The approximate horizontal foree
required to move the plate with a uniform speed of 3 X 10-2 ms-1is '
10-2 m? TRARAE JERPR G 4o 2T 2 % 10-3 m *JFF A ST BT S AT
wite, T STEe® 1.55 Ns m> | ST mwaqﬁﬁaamwmﬁ@
3% 102 ms~! FCECS! BIEACel A ©f T8 | '
&) 06718 N . . (@) 02325 N
(©) 0.2022N _ & (D) 0.6615 N

32. The following figure shows the variation of pot.e'ntial cnergy Vix) of a particle
. with distance x. The particle has ;

- V) .

) S

(A Two equilibrium points, one stable another unstable
(B) Two equilibrium points, both stable '
(C) Three equilibrium points, one stable two unstable
(D) Threc equilibrium points, twWo stable onc unstable
0 %@nﬂﬁwﬁm(x}wﬁ%ﬁ%ﬁ Vi) TS CTATC TR | olfGa

EN) ﬁﬁmw,aﬁaﬁaaﬂﬁmﬁa-
@) S AR S, TR "

(C) fﬁwﬁmﬁﬂmaﬁqﬁaﬁwﬁa
vy ol i o, e i, 6 S

33. When a convex lens is placed above an empty tank, the image of a mark at the
bottom of the tank, which is 45 cm from the lens 18 formed 86 cm above the lens.
When a liquid is poured in the tank to a depth of 40 cm, the distance of the image
of the mark above the Jons ic 48 cm. The refractive index of the liquid 18

45 em TS aﬁmmﬂﬁmaﬁﬁﬁﬁweﬂHWﬂﬁ@w

e
- UL A,

(A) 1.353 ®) 1544 © 1472 (D) 1366
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In the given network of AND and OR gat.es, output Q can be wriften as

(assuming n ev en)

OR 932 AND Gibefe ey tedl |3 Wosars- qatﬂﬁﬁqﬁ' Q ¥ T A (wm n
(STGRAT)

(A)
(B)
©)
(D)

X.j_]_.._. i H 2y
! 1 _ : -
X1”_Djlg }-—-mj. ,]
.XS Xn—‘l D : Q

Xn—lxn

X2

Xo X + X, Xg +

G e
ok '~'<

'Xn+ XI Xg o
1+ X

I RLD.C.CH. CI

X Xy X

Z_Xn 1-'-'X

KIl'!.'i.—XIII. .

u 1+‘{n 91&

L X

n

Water is filled in a cylindrical vessel of height H. A hole is made at height z
from the bottom, as shown in the figure. The value of z for which the range (R)

of the emerging water through the hole will be maximum for

' aﬁm@@%mw@w'mww_muwmz@wwqﬁ%&w |

ST, T fbra CrITee! Te | 297 ( NAA &) 5 (e fosfe sicera M (R) s7cdms
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Category-3 (Q. 36 to 40)

(Carry 2 marks each. One or more options are correct. No negative marks)

36. ZT

37.

i b The variation of impedance 7 of a series LCR ecireuit

with frequeney of the:source is shown in the figure.

 Which of the following statement(s) isfare true ?

> [

(A) The impedance Z is indﬁctive in the pdl't.ion AC
(B) The impedance Z 18 capacitive in the portion BC.
(C) The impedance 7 is inductive in the portion BC
(D) The impedance Z 1s capacitive in the portion AC
i LOR G 65 S et T=HIITEa ST0% 96A1 Aoty (Z)-47 “ifzas ot e
= | Fiesa ot S/ Sleaie e 2 - - .

(A) AC w0 sifscary =o o afedrs
(B) BC sy afterar ze 4 afonrs.
() BC Wiz afer =2t sl afeis

(D) AC oieea el 2= $rad afeds

The clectric field of a planc electromagnetic wave in a medium is given by

R (x, v. 7, )= Eo'ﬁ aikg ety e et]

where ¢ is the speed of light in free space. E field is polarized in the x —z plane.
The speed of wave Is v in the medium. Then
Ay AfEgy=d |
o 4 e G
B) n= '\fé ,\—‘\{g. i
(C) relractive index of the medium lb'\{:;) o
e ' '
(D) n= \(:—3 AViE= @ : .
e £ o Mo RO S RICE EEAC I S oo

ik, [lv+y+z)— ct]

=l | M
E@yvst)=Eyne

@) A=i-kiv=c B) fi= o
Tkt o

B

e
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Maonochromatic light of wavelength A = 4770 A is incident separately on the

-surfaces of four different metals A, B, C and D. The work functions of A, B, C

and D arve 4.2 ¢V, 3.7 eV. 3.2 eV and 2.3 eV, 1erer‘hwl\ The metal / metalq
from which electrons will be emltted is / ave

(A) A, B, CandD (B) B, CandD * (0 Cand]_) (DY Donh. :
)\ = 4770 A wamtardia @< S S iR i A, B, (‘\stmﬁjww-
AR5 %7 | A, B, C @ D 4Igd T Sise IIFw 4.2 eV, 3.7 eV. 3.2¢V 3 2.3 eV |
1 4T/ AT aRT At 3EE Fivfe 2w o1l /orafe | '

(A) A,B,C8D (B BCsD (e CET) (D) @A D

Consider the integral form of the Gauss’ law in electrostatics

S
ﬁE as=2

Which of the following statements are COl;l‘e(:L 2

(A) It contains law of 'Coulofnb._ -

(B) It contains superposition principle.

(C) An elementary patch on the enclosing surface is a polar vector.

(D) An elementary patch on fhe enclosing surface is a pseudo-vector.
R ol 7eew SHSERE S@ita TRet weif R F0 @I
ff B.8=2

o

e @i @ Rfeat e 2

@A) afte 5o FeE ot fike |

(B) gt s Seifasie M Fiks |

(€) W@mﬂﬁwwfr C"TWIC@@?II
(D) TTSER SHEH 916 T& T 4P 24 (92 |
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A uniform rod AB of length 1 m and mass 4 kg is sliding
along two mutually perpendmulal f_r1ct10n195b walls OX.

‘and OY. The velocity of the two ends of the rod A and B

>X are 3 m/s and 4 /s respectwelp as shown in the figure.

‘Then which of the following'statement(s_) ig/are correct ?

~ (A) The velocity of the centre of mass of the rod is 2.5 m/s.

: s Fon
(B) Rotational kinetic energy of the rod is & joule.

(C) The angular velocity of the rod is b rad/s clockwise.
(D) The angular velomty of the rod is 5 rad/s anticlockv'vi.se. |

1m?wafe4kg@@a@ﬁwﬁm iﬁﬁaﬂﬁm@@mﬁ@ﬂéﬁﬂmma
OXGOYWWM(%MM%) | 7red A @ B Sl siteTa T 3

m/fs S 4 mls | fosa m@%ﬁ/@%@%m? |

(A) TS GAPER slﬁ-saﬂ 9.5 m/s.

(B) -matﬁﬁ?ﬁﬁﬁ joule.l -

(€ wosa P sttt 6 radfg._ o 10w e |

(D) Freed GRS Aol b rad/s, aioa 6@ RS |
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42.
_constant of a single step chemical reaction ?

PC-2024
 CHEMISTRY
Category-1 (Q. 41 to 70)

(Carry 1 mark each. Only one option is correct. Negative marks : — %)

Identify the incorrect statement among the followmg

(A) Viscosity of liquid always decreases with increase in tempol ature.

(B) Surface tension of liquid always decreases with increase in temperature.
(C) Viscosity of liquid always increases in presence of impurity. '

(D) Surface tension of liquid always increases in presence of 1mpu11ty

fferie Refeefm mwr galt e 4 —

(A) @Wq%wwawﬁmmﬂm
(B) Gxe! I T ST PO T4 2 AR
() s GaAfkfere St e T i oI
D) orsfim Sofifets GAER “{B5 A 3 M

Which of the following statements is true about equilibrium constant and rate

(A) Equilibrium constant may increase or decrease but rate constant always
- increases with temperature.
(B) Both equilibrium constant and rate constant, increase with t,emperature
(C) Rate constant may increase or decrease but equlhbrlum constant always
10cY eases with temperature.
(D) Both ethbmum constant and rate constant decrease with temperatme

Wﬁ%amwmeqwmﬁmwﬁmmﬁmm
Rt stfde 7.

(A) @twwmwmmﬁvﬁﬁfmwmww "ITW,W‘TIH '

fg sifts < 571 1 AME |
(B) wwwwmﬁﬂ%wﬁm~3mﬂm1

(©) Sl TSI SIS LI A AGTSS AT, wmmmwmm
SRR IS |

i (D) _Ww%memm lﬁczra—amaW|

e o _ @ _ PT.O.
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43.

44.

45.

46.

47.

| PC-2024 :
Kqual volumes of agqucous solution of 0.1(M) HCI and 0.2 (M) H,SO4 arc mixed.

The concentration of HE* ions in the resulting solution 1s :
0.1V HEL 432 0.2 (M) 580, 7 ST e SRS GG e | B waet HY
SR G — ' _ pA

(A) 0.15 (M) (B) 0.30 (M) | () 0.10 (M) (D) 0.25 (M) .

The correct order of boiling poiﬁt of the given aqueous solutions 1s
mﬁﬂm@hqﬁm&m%miﬁ—
(A) 1NKNO,>1NNaCl >1NCH; COOH:
: . > 1 N sucrose
(B) 1N KNO;=1N NaCl! > 1N CH; COOH
\ > 1 N sucrose
(C) Same for all /3Q1F &) a3
@) 1NENOz=1NNaCl =1 N CT, COOH

> 1 N sucrose

2 ! : | 2 214
After the cmission of a B-particle followed by an g-particle from ;D1 the

number of neutrons in the atom 18 —

g5 e TR R 4D B o el o et Ffe 2eat o7 ARt FeECT
CEERAUTR? ™ . g |
Gy olo o @By | ©)" 129 (D) 82
Which hydrogen like species will have the saxﬁ_e 1'ad'1ﬁs as that of 1+ Bohr orbit
of hydrogen atom ? :
ARG I &3 i s IR i 7 RS it i 2
o obpime @) n- 2B Hlien 2 He' (D) n=3L
For a first order I-eaCtion with rate constant k, the slope of the plot of log
(reactant concentration) against time 18 - -
a7 ey @ g (39 3¢ = k) log (FRRPATe SHip) €3 STCHA CTATBd szt
A2 e Bk () —k/2.303 My -k

: [



ot

48.

49.

50.

51.

PC‘ 2024

Number of moles of ions pmduced by complete dissociation of one mole of
Mohr's «alt in water is

s et e ot et o7 R 20 0 et ot (ot A 2

(&) 3 @ © 5 e

Which of the following species exhibits both LMCT and paramagnetism 2

o et @fem GiAfG LMCT R PRI 4 T 0T 7 |
) Mnoif ®iMmo; O B0k D) G0

Correct solubility order of AgF, Ag(‘l, AgBr, Agl in water is
&t AgF, AgCl AgBr, Agl 7 TS M5 A6 25

(A) AgF < AgCl> AgBr > Agl -~ (B) Agl <AgBr < AgCi< AgF

(C) AgF < Agl < AgBr <'AgCl (D) AgCl> AgBr > AgF > Agl

What will be the change in acidity if
1) CuS0,is added in saturated (NH,), SO, solution
(ii) SbFjis added in anhydrous HF

" (A) increase, increase (B) decrease, decrease -
(C) increase, decrease (D) decrease, increase
R cFm wEeR [ @ ATRST 2@ ?

i) =& (NHy, SO, 8T CuSO, AP T2

(i) . ©id HF-q ShF, QI 741 241 |

(4) TR ACE _ (B) A, T
(€) AT, A (D) A, ICH

Which of the following contains maximum number of lone pairs on the central
atom ?

-%ﬂ%ﬁl@@%ﬁm@ﬁﬁa@@nmmﬁ@mwﬁmﬁw (sﬁksai’ém ?

(A) (‘303 B) R, S ((‘) sEL (D) I

g . M .
B e
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53. Metalhc conductors and semu,ondu(.tom are heated separately. What are the

54.

bo.

() TR, T

changes with 1espect to conductivity ?
(A) 1ncrease increase (B) decrease, decrease

(©) 1nc1'ease dec‘xease (D) decrease, increase

.Wﬁ%ﬁﬁ@%ﬂéﬂﬁﬁwﬁﬁmwwiﬁwﬁmﬁmﬁﬂﬁa@

=4 ?
(A) IICH, AGE (B) AW, I

(D) A, M

The equivalent weight of Nay Sy 0‘3 (Gram molecular weight = M) in the given
reaction is -

mﬁ%mNag Sy O3 (am:snvrﬁamw M)- aawmﬂwsw

I, +2Nag 85, 03=2 Nal + Nag S40¢

o) M2 ® M © 2M @) M4

In the following sequence of reaction compound M’ is

m@ﬁ%ﬂwm‘w

N _CHsMeBr N LCH, T-———->CH3C‘.OCI12COCI-13 e

56.

(A) CH,COCH,COCH;

e i v i e s s et i At e 1 -t la— i $ e A 1 e e o e i i e T i A, s aaan sht BT

@) COH,COCH,CO,Et

0 0
| | I
(C) CH3—C-CHj (D) CH3-C-OH
Idehtify the ion having 4f 6 glectronic configuration.
A5 T R 7= SR I T4 | |
(A) Gd* (s) Sm?** . ) S|t _(_D) il
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59,

PC-2024
Toluene reacts with mixed acid at 25 °C to prodﬁce
(A) nearly equal amounts of 0- and m- nitrotoluene .
(B) p- nitrotoluene (only) ' ' .
(C) predominantly o- nitrotoluene and p- nitrotoluene
@)z, A 6-_trinitrotoluene (only) A
Ry wBIER A 25 °C — 9 GojarT e tedl &
(A) SR eI o W92 m ARCACRY
(B) p- TIRCHIGERS (97wm)
(C) SIS o- ARCRIGTIT 9% p- AZLHICTRA
(D) 2, 4, 6- GIZARCGITRA (4THIC)
Y . g & 0
O Q] : | ;
15 gl CH4CH; - C —ONa

PhCHO + CH,CH, -C - 0 —C — CH,CH, > P
e L (anhydrous/@ﬂf)

The product ‘P’ in the above reaction is

 Tore Rt Sesta ¢or P

(A) Ph CH = CHCH,COOH
CH,

| . % i
- (B) Ph-CH=C- COOH

. 0COCH;
y PhCH ‘-
& ‘ocock,

O e
|

@) PhCH=CH-CH,-C-0-C-CH,CH;

The reactivity order of the following molecules towards SN'I reaction is

Sy1 Rftraiy fferfiie Asiafem Afraei @ 291
- Allyl chloride Chlorobenzenc - Ethyl chloride
' (0% (1) : "(I11)
(A) I=>II>TI1 (B) I>1I1>11
€ IM>I1>TT (D) MI>1>11

i ﬁ P.T.0.
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60. Ozonolysm of o-xylene produces
ot SRR SreeRE KR Sem
OO e (=0 SO0)
.h_ AlEd Il!
CH;- ~-C- (‘H3 CH,-C-C-H H- —~C-H
. I : II ' III >
(A) IIII =i ®) LI = 2:1 (C)  LILIIL=1:2:3 (D) LILIIT =3:2:1
61. The Lompounds A and B are 1e°spectwely ' :
A @32 B Taee I

Me~_~_Me ; drv i :
| Br,,CCl, e
‘ - 3. Hgo
(A) A= Br’j:?”m . B=HO,C ’\Q”co2 .
CO.H

w=i£ﬁi-:3= o .
_ Me ~Me Me Me ) 3

- Br. CO,H
(C) A= Meé/me :B= I\’IEﬁhIB
: Me Me
Br I COQH
D) A= Me Mc B Me Me
: Br™ Bre HO,C “>~COzH
Me Me
s HBr

62. The decreasing order of reactivity of the following alkenes towards

additionis =~ .
SaRfie epafeetE e HBr = AT T ROAH ARSI fomee 27
| .0

CHR— CH=CH, CFy-CH=CH; MeOCH=CH, CH;- C - CH=CHj

@ iy (I - aw
@ 1>11>111>1v ® II>IV>I>III (c) III>IV>I>II o) III>I>II>IV



- PC-2024

63. The coueot amdlty order of phenol (I), 4hyd10x3henzdldehvde (II) and
e hvdwxybenmldeh; de ([H) 18 < :

& (1), 4- zﬁgﬁm@ﬁ%ﬂi@ (D) 4R 3- Eﬁmﬁﬁﬁi&m (I11) STHCE ﬂﬁ?‘
= =

(A) I<II<IIL (B) I<III<II (©) TI<II<I (D) ITI<II<I

64, The major product of the following reaction is :

\ s Riteiftr g Rt S 221 :
el 4 NaCN :
cl N,
U\ DMT _
o ; : ] : . N :
(A) NL\@’_\LN ®) C\©’_\01
il 0N
ER ] e o

‘_ 65. The compound that does not give positive test for nitrogen in Lassaigne’s test is

;‘ m@ﬁmﬁwmmmGﬂmmﬁm"

' i N3 Cl™
@ Moo N o ®) ©/ 2

“oH
(©) .HOSS—@NHQ - _ o) I@*NHQ
S cl

25 AUS % P.T.O.

B e i
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66. The comple%lblhty factor for a van der Waal gas at high pressure is

@mﬂwwwawmwéaw

: 'RT 3 Pb Ph -
(A)_. Iy (B) 1 + BT € 1-mr (B

¢7. For a spontaneous process, the incorrect statement 18

gl 7o e, get ol = '
(A) (‘&Gsystem)rr P >0 : (B) I(Assystem). -t (Assﬁrioundings) >0
(C) {AGsyste_m)T, T = .0 5 : ; (D) (*&U system)s_ v <0

 68. Which of the following statements is correct for a spontaneous polymerization

reaction ?

Qﬁ%ﬁﬁmmﬁmmmﬁmmﬁmm?
(A) A__{J<O,.AH<O,AS.<:O et (D) AG<0,AH>0,A5>0
(C) AG>0,AH <0,A5>0 = (D) AG>0,AH>0,A5>0

69. At 25°C, the ionic product of water is 10-14. The free energy change for the self-
jonization of water in kCal mol-1 is close to :

25°C Wi, e SR SeRe 10714 | ST - SRR uﬂawwﬁ%ﬁ
 sifigée kCal mol-! YFTF AW

@A) 205 ®) 14.0 © 191 D) 25.3

70. Consider an electron moving in the first Bohr orbit of a He* ion with a velouts
yy. If it 18 allowed to move in the third Bohr orbit with a velocity V3 then '

indicate the correct v : vy ratio.
=l AT, ﬂﬁﬂe*@ﬁﬂﬁﬁ@@ﬁwmﬂﬁﬁmﬂ%@ﬂ v IR
. Wﬁ@@amwwwnﬁmﬂ%mwaﬁwm v, STS fATeT
<l | _ _
A 31 e © 13 @) 1:2

¥ . 5o @ ;



PC-2024
‘Category-2 (Q. 71 to 75)

(Carry 2 marks each. Only one opéion is correct. Negative marks : - 14)

71. The specific conductance (k) of 0.02 (M) aqueous acctic acid solution at 298 K
is 1.65 x 104 S cm-1. The degree of disqociation of acetic acid is

[Aogt = 349.1 S em? mol-! and Acy goo- = 40.9 S em?® mol-']
0,02 (bﬁ%mﬁmmﬁﬂmamﬁw%ﬁ@(k) 298 K @Iy
165 % 1074 S e L. oo wiea e atat 2=
[Aopt+ = 349.1 S (,m2 mol ! and ?Lou 1,c00- = 40.9'S cm? mol-]

A) 0.021 - @) 0.21
(C) 0.012 AL M) 0.12

72. The number(s) of -OH group(s) present in H;PO4 and H;PO, 1s/are |

| (A) 3 and 3 respectively - (B) 3 and 4 respectively
(C) 2 and 3 respectively (D) 1and 3 respectively
H,PO, €98 H,PO, (& Toif¥e ~OH Jercea e : |
(A) 3932 3 YT (B) 349 4 IVEFH

©) 29WITAMH (D) 14993 TAEH
73. How many P-0-P linkages are there in P,0,,
(A) Six | : . . ; : (B) Four
(C) Five . | ' .(D) One
PO~ \-‘HFG@%P—O P eT0e s oe 7 _
@ = e ® W
©) ; | D) @

97 - % P.T.0.
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PC-2024

OH

R l
- s Me,C-CH

Q and R in the above 1eact10n qequenceb are reqpec,tlvelv

ﬁ%ﬂWQ‘ﬂ'ﬂ’\RﬁﬁW
(A) Hg(OAQ),, NaBdeéH;BZHG, HZOQIC_)H‘ .
. (®) B,H, H;0,0H HHHL0 |
© Hg(OAc)z, NaBH,JOH ; H/H,0

D) B,H, H,0/0H ; He(0A0)y, NaBH,/OH

75, pHof107® (M) HC! solution is
A 8 -
(B) " greater than 7, less than 8
(C). greater t'ha.n 8 |
(D) greater_'than 6, less than 7
1078 (M) HC! q0id pH 26 -
Aa) 8
B) 7S @, 8 WO
() 8 STt @

D) 6o @, T

g e P e

28
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Category-3 (Q. 76 to 80)

(Carry 2 marks each. One or more options are correct. No negative marks)

76.

717.

78.

Which of the following ibnfionq is/are diamagnetic ?
frafeiie et Ty ceeiet W/W@%W@H (mmﬁ?as) ?
(A) [CoFgl*- (B) [CoNH)]3* () [Fe(OH,)gl2+ (D) lFe(CN)e]“i”

Which of the following statement/statements is/are correct ?
(A) Solid I is freely soluble in water

(B) Solid 'I2 is freely soluble in water but only in presence of excess KI

(C) Solid I is freely soluble in CCl,

(D) Solid I, is freely soluble in hot water

Pafiites st cor Rafsf stey 7

@A) A 1, TSI ST Ty

B) wfefie KI aa@ﬂ%%cwﬁﬂoq@wwm
(C) 1o I, y&eid CCl, -9 TR}

(D) <A I, TSI ST ST ey

Which of the following statements about the Sy2 reaction mechanism is/are
true ? . ' : :

(A) The rate of reaction increases with increasing nucleophilicity.

(B) The number 2 denotes a second order reaction.

(C) Tertiary butyl substrates do not follow this mechanism.

(D) The optlcal rotation of substrates always changes from (+) to (=) or from :
(=) to (+) in the products.

Sy 2 e Rrarerre oo ame Ieraler Ty maﬁi/mﬂﬂ@%w%v

(&) FrofreReffiit gfaw Mo R 2w 3 = | |

®) 2wl fod e cr aft @it R wom Rt |

(€) TrRmE [REhEa Rirwai 3 e eigt e |

(D) ﬁ%nmwwwﬁ%mww»ﬁﬁw (ﬂNﬁ’( SENE )Mﬁ(ﬂ&ﬂ
ﬂﬁa%@wl
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79 Which of the folluwlng re‘gre bent(s) the enantiomer of ’i ?

Y 9z afefd W(tﬂ tnzr) o/ @20
: H/C%(T ~H
G
84 '
H - - Br
(A) e ®) ct
; . A OA
H/.C%{?/ - H\(‘}z H
Gy | = CH;
cH Br
H+Br ' H3C+H
(©) e (D)
| |
(‘Ha H

80. Identify the correct statement(s) :
(A) The oxidation number of Cr in CrOj is +6

B) AH>AU for the reaction NoO4(8) — 2 NO, (g), provided both gases behave

ideally
(C) pHofO.1 (N) szO4 is less than that of 0.1 (N) HCI at 25°C

(D) [—E’g] _ 0.0591 volt at 25°C
A A5 S ?

(A) CrOs-4 Cr 7 STRe R +6 .

@) N0, — 2NOz (&) ﬁﬁﬁam AH > AU, WW@@TWWW

T SR T
(@) 25°C wriaR 0.1 () H,S0, 99 pH 0.1 (N) HCI @7 pH-99 QT T

I ST RETTELTRR T

(D) 25°C -Es‘asw [—- J 0.0591 volt



