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5. f'_The sp(;ed d;;.tribution for a sample of N gas particles is gh, b
or v > 2vgy. How many particles have s own below, P(y) =
- peeds between 1.2 ®=0
. “vgpand 1.8 v, ?
o

| =

@ 93 N Tif ' '
N IR et sifsatem Teryet ke Swm wwet | Pev) = 0 347
v > 2vq | O 1.2 vgy 8 1.8 v,y T T4 TOBRT 39 I0Z ?

A 02N 04N © 0.6 N (D) 0.8N

6. The internal energy of a thermodynamic system is given by U = a 543 V¥ where

s is entropy, V is volume and ‘a’ and ‘ot are constants. The value of o 18

3T SISO ST UrETER RFEE U = a s¥3 V© fRor er ol A, QI 5 3=
GERt, V =T SIS 93 ‘a’ @ ‘of T IIT | I ‘oA H T

0 |

@ 1 ®) -1 © 3 -

A particle of mass ‘m’ moves in one dimension under the action of a
o X

conservative force whose potential energy has the form of U() = — 322

where o and p are dimensional parameters. The angular frequency of the

oscillation is proportional to
‘m’ @ﬁﬁﬁﬂﬁwmwﬁvﬁ%wwmmmﬁwm, o FfonfE
—E—mewmﬂl(mamﬁﬁmﬁﬁ@wnmﬁam

U =-%2+p2°
R e ST Seiie AfiG 22
4
w\Zm o ® \[mp mp? O Nmb®

S - T 2 g
. : 1 ﬁ
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10.

11.
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Longitudinal waves cannot
~(A) havea -unique wave length (B) have a unique wave velocity
(C) transmit energy be polarized
SR SATR
(A) ST ©F O7f YT Mg A (B) = S (T TS MM A
(© R cotzet Tam Tt G2 D) AR 7S <M1 A

A 2V cell is connected across the points A and B as shown in the ﬁgur.e.
‘ Assume that the resistance of each diode is zero in forward bias and infinity in
reverse bias. The current supplied by the cell is _

e 36re OIS affn S IWTeT @ g @3k Redie SRTeT @ SE | A S
B R Wty @fl 2 V 97 Tt oI 267 | T (A Fsfs wftse exttas

100

---(-———o——T{_

(4) 0.5A 02A - (C) 01A D 025A

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

97l a 37 RFE 9T o Q S IR | §Wiad I S 9y e ffe it

‘Gﬁﬂmm(ﬂux)km
2 2
@ = ® g Q/e D Qa2leq

The elastic potential energy of a strained body is
(A) stress X strain ' (B) stress/strain

. : 1
(C) stress x strain / volume 9 X stress X strain X volume

qﬁ%mﬁ%ﬁ%ﬁ&'@y

@) Mow x Rgfs B) g/ fagfs
©€) Ao x RS / s D) %x%ﬁxﬁﬁxm

5 - % P.T.O.
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12, Which of the following statement(s) is/are true in respect of nuclear binding
energy ?
() The mass energy of a nucleus is larger than the total mass energy of its
individual protons and ncutrons,

(11} If a nuclous could be separated into its nucleons, an energy equal to the
binding energy would have to be transferred to the particles during the

Scparating process.

(1if} The binding energy is a measure of how well the nucleons in a nucleus
are held together.

Gv) The nuclear fission is somchow related to acquiring higher binding
energy.

(A) Statements (i), (1i) and (ii1) are true
Statements (ii), (iit) and (iv) are true
(C) Statements (ii) and (iii) are true

(D) All the four statements are true

ﬁ@%ﬂﬂmﬂ%mﬁwma@mﬁ/a@@%ﬂ@?
@ 9ft FSfFaer or e o e it © FeErE ot v TReT w @R |

@) I FERmrite RSk R T 3w o @S, oRE o] e
eiftFata 1w TGRS Fae 1w s 1R orer TS 7S |

(iii) 3% TR =1 FISRrIeT FNef T qreid o g i ARmH |
(i) S e CHIET e Seren T = wrefom Tr S |
@) TS (), (i) S (i) Te) |

(B) IET] (i), (iii) 3 (iv) 7S

(©) ey (i) @ Giii) ey

D) RIS TG 7y

T T T M s i et o P e E s . Taie womir mmimin e b e Rm rm e et ek o o e o L e B A rmAm 'ﬂ.' :
6 E




13.

14.

15.

| PC-2024
A satellite of mass m rotates round the carth in a circular orbit of radius R. If
the angular momentum of the satellite is J, then its kinctic energy (K) and the
total energy (E) of the satellite are

QI m 7 Soterx =% Safire R yeiida qeer gAvx | A Setarln AT
AR J TSI Bl AR (K) 8 @it 1R (B) 3@ -

J2 . J2 ' J2 _ J2

@) K=;—Ici‘._2’E:_2mR2 K=21.'(1R2’E__.n‘L'mR2
- J2 J2 _ J2 _ J2
© K=mrz B="npe @) K=gmp? = mR?

What force F is required to start mm.ring this 10 kg block shown in the figure

if it acts at an angle of 60° as shown ? (i, = 0.6)

Stz R 60° Tt SIS QFF (@I 6T AT FACS XF TS 10 kg T AP 5O SF

F@? (1, = 0.6)

F
60°

10 kg

(A 22.72 N (B) 24.97N (C) 25.56N (D) 27.32N

Question is wrong .
Light of wavelength 6uuU A is 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.

eoooAmmqﬁmquwmwﬁsmmm
oS3 1T 7 60° (ST ARSTAIE 1.5) | FITHA TR -JToN (4 I 20e Alfowfers

ST &) TSBIAR S A6 ol T ?

(4) 1.5x107m (B) 2x107m (© 35%x107m 4%x10"m

J— e — —— L i — —" — — ok o s . e P il

o 7 ) Eﬁ P.T.O.
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17.

18.

AMAA———AAA \—
B R R R
I
("
Epr

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

o i hich the
across the terminal A and B as shown in ﬁgure: The value of R for w
power géenerated in the circuit is maximum, is given by

maﬁ%ﬂﬁﬁEosﬁﬂWWﬁrW@ﬂ@WﬂﬁmAﬂﬂth
I XA | R 97 G NTE &) IS0 Seetifivs st i 204, G0 21

r
(&) R=r (B) R=2r R=3r (D) R=3

The equivalent capacitance of a combination of connected capacitors shown in
the figure between the points P and N is

L
i
C—l—-

|

P N
T6ire P @ N g o sieggs 4o ooy 419 1w
2C | AC
@) 3C 3 © 5 o ¢

In a single-slit diffraction experiment, the slit is illuminated by light of two
wavelengths A, and X,. It is observed that the 27 order diffraction minimum

for A, coincides with the 3 diffraction minimum for Ag. Then

aTfs q3fg erbT R Buf of wamtng ), @ xz-aawmwmﬁs
TR | 3T C1A @, A,-97 &) T4y By vy wrofadey Ap~8 S TR @S W
SRGT 0% T1+1Ro 7 | ot xe

ll ..2.. ll é A‘l § ﬁ'—z
@) 12 ®) —?\;:7 -_2=2 D) Ay B




19.

20.
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The i : -
the f?;:ﬁ-l:r?; ltC;:L-t.m}e. graph o‘f a particle moving in a straight line is shown in
. initial velocity of the particle is zero then the velocity-time’’

graph of the particle will be
AR sifsfie @3S g wr-7m Erftat Bm orhen e | aft 163

SR o1 7 2 et el tRowast-spm cafsa zw

A) ' ®B) :

© : {
t : : —
0 T2 T : 0 g2 T ¢

The position vector of a particle ‘of mass m moving with a constant velocity

U is given by T = x(t) i+ b?, where b is a constant. At an instant, T makes an
axis as shown in the figure. The variation of the angular

angle 6 with the x-

mornentum of the particle about the origin with 6 will be
6%mﬁ%mwaﬁwwﬁaﬁ?:ﬁﬂ’i‘+b§‘,rzm‘c=rb-ﬂﬁ
#3 | Bra e It TR, IAT 9 [ZCS T TSBA x-WCH 1S 6 I I |

0-97 ARG Wﬁ"ﬁwwﬁacﬁﬁvm cmﬂi:nﬁ 16|

Y
- LA ]
T
e
0 * A
1T i
. B) NN
0 T n 0 L] 5 21'[ 7
A g -> 0>
T ILIA
m . ]
© o —X—7=" _ @ >
P T Z2n
JU U : Jos. S

| > @ P.T.O.
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21, Ay
| N E
/ 5
2h % a, > X
(77777}
ke 2a 5|
The position of the centre of mass of the uniform plate as shown in the figure 18
(a b a b (b a [_E __13.)
w5 @) el
22, —WMA—TT——
R L C
(-
pY
V =50V2sinnt
In a serics LCR circuit, the rms voltage across the resistor and the capacitor
arc 30 V and 90 V respectively. If the applied voltage is 50 '\ﬁ sin ot, then the
peak voltage across the inductor is
T @I LCR 608, @a @ Hiated &8I0 rms (SITHS TG 30 V8 90 V |
3t TeBT 50 V2 sin wt (SIS AT 1 T SIRET SRR SRS cSIeersE T
(peak) 19 XA |
(A) 70V ® 50V (C) 702V 50~/2 V
23.

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 w, as
shown in the figure. The torque about the centre (O) of
the horizontal circle is

m SRR I &T I YrR Fier A L el «3fS or
™ STy T Sy | 3e1b SreR] SteT 8 AR | IA0A
AT @ @ | TTENT G JEARA @SS AATE 56 @
(A) mgLsin® (B) mgL 0 (D) mgLcosb

————- i+ p— i e
- ———— i e e e ] -
. S L LI o

—— —— s e b —

3
10 :
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25.

- PC-2024

A A
I . AS ;
.fnl’ ny and t represent, unit vectors along the incident ray, reflected ray and

normal to the surface respectively, then

I s af, afowfire aPy g3 o wiSay TarT W (S8 TARFTT 1y, By
93 t W, B

3

~ A A AA
(A) nyg=n;~2(@;-6)t M=y 20yt t

A
(© np=-n D) =20~y x Dy

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 arcs of radius R. If the experiment is performed for

different values of A, then B? vs. Y gmph will lock like (keeping all other

quantltles constant)

Bmw¢wwmwﬁﬁiwﬁm@ﬂaamﬁmamwﬁﬁ%sm|
54T “fErerm Jrereiasir disrrsar ifsam Wsfe = 932 R Ieiefa a3l

mmmw:uﬁﬂﬁmﬁﬁf‘@mww@wmml

Tl x@ (4@ A8 S TS A $3T =Iry)
2 B2

T!/ (B —

=4
|

> =
o
{

> |1t

2]

o

_O‘
-
o

l
> =

| 1 R -
: ﬁ P.T.O.
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26. A charged particle moving with a'velocity v = v1

Y

PC.2024
T+ vy 3 in a magnetic field B-

experiences a force F= F, T+ r, '; Here vy, vg, Fi. Fo all are constants. Then

l_?:canbe
= I N
43S ke 7 B Breatsta v = vy 1 + vy ) @OTSE @ F = Fp 1+ Fy j 3w
' =
SIS TR | QLA vy, vy, F;, Fy SIE 397 | GIREE GIEIraa B 208 7

@) B=B,1+B,} with-t=ol
= 11+ 2}W1t v2—B2

A : v B
§=B1?+sz +B3ﬁW1th;2L=Ei-
(C) B=By] withB;=B,=0
2 " . By vy
(D) B—B1]+B2ﬁ‘“’lthB2—v2

Two straight conducting plates form an angle 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

- -
v 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

e ey TARRIR 11 6 @ITT TS g, @I f PR e Aiven AW YT /e
AT Rrger tof 0 w32 Rngrem TR~ QITT ¢ = 0PI Tra @F IW @ v W

ﬂmmmmmmm@mm | Freetwa B AeR
wifSeres TR0 o oieg | ¢ = 1970 SIiE Sfepes IEw 1 @

-

B ©° o o']/o o o
- T o o o
o g o —‘3':? o
o o #0 o) =]
™~
o, 0O oo (] o
9 ) A2 L . ‘sting
(A) Bv tang “2Bv?tany  (C) 2Bvicoty; (D) 2 Bv-sig

——

N it e i
. o—— Ay A i S O AR | Ml A ey Y RS i - e i i d e E M ey e

5 i




28,

29.
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Three point charges q, — 2q and q are placed along x axis at x= — 3, 0 anq a
1espect1vely Asa — 0 and g — = while g a? = Q remains finite, the electric
ﬁeld at a point P, at a distance x (x>> a) from x=01s E = dney,xB I. Then

Wﬁﬁwq,_zququWWx——a,Oqa*aﬁvic@m
SR | & — 0 G7R g —» o= MY FCT @A g a2 = Q T, x = 0 W x (x >> a) 09

Pﬁﬁcsﬁft‘sqmmE———'@‘-4neoxp

B D) 2a=3p

R
H
LR

A a=p B) a=2p

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

dfter time t. Then

ﬂ#ﬁmﬁ@fmimﬂaﬁmmmmlwﬁwmmhm
B BrarcRrs orexT X0 ISfS t SR A e ST S ST | SRt

@.txyn -~ (B txn (©) toeyn+1 tocfn— 1
A small sphere of mass m and radius r slides down the smooth Surfﬁce'of a

larg;a 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

[given, moment of inertia of sphere = 51 mr2]
@il R I 3G SqUed T &2t Frew 93 m Staw s 1 ik 21 ot R
T 1 3 oerefl R (I 311 &g 0, S wrqred s Ry A o

mﬁq%qt@m(mmm=mmm=gmr2]
9)

7
mg®-) B @Y O FmeR-n 0 Lpemop

— ——
e S S T
- i
—_——

| 13 ' S
| BE ero.



+ (Carry 2 marks each. Only one option is cor
31.

32.

33.

T
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| : 1= V2
Category-2 (Q. 81t 35)1; ative marks )

. ageofa mark at the
kf'(,:-},;lee::ln?‘lﬁgcm above the lens.

n
When a convex lens is placed above an empty t2 .
the distance of the image

bottom of the tank, which is 45 cm from the len? z;f) cm -1

When a liquid is poured in the tank toa depth o}’ 'mélex of the liquid 18

of the mark above the lens is 48 cm. The refractive L REIR

45 em O G A AT W0 HOH 10 %@mmﬁ?ﬂ@mcmﬂ#@
T 3 BRI 36 em @ G T 1SR EE BT Lo o | wrEA
meﬂﬁaa%ﬁﬁﬁm@ﬁﬁ@‘@m@mm

afewars |

(A) 1.353 (B 1544 (&)

ca
In the given network of AND and OR gates, output Q
(assuming n even)

OR 932 AND cTeaRT fiea tef 9% mioemé-aa sreol Q & el T (YT 8 n
CSTTRAF) '

Xn___l 1 :
Xj—A ) ):>"' 3_;-
X o Q
n-1 Xn
&) XoX;+XgXg+ . Xn_1 X
B) XX, . Xt K Ky o X+ X Xp o Xn + X
© KXy Xpo 1+ Xn_2 X1 Xy -
)00 CRND LD £5.09. SO SERL D SHIPD Y P )

1.472 '.1'366
. n be written as

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

a7 {t TEherTs it H Sl #1f o St 201 | ©Flf (I z Swew ul i =t

1Tz, TR BT CraitaTt RO | 2-99 G S1CR ] i (Ies Forsfs wreem ot (R) s1edtes
W, ©f T |

M

H H R~
- _ ' . H
® °C2 ] ® 2=

e g = md A m— i i e - e .

14 ﬁ
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34. A metal plate of area 10-%2 m? rests on a layer of castoy oil, 2
. s W 2 X103 m thigk

whose coefficient of viscosity is 1.55 Ns m—2. The approxim ate h
€ horizontal fore
e

required to move the plate with a uniform speed of 3 x 10-2 g1
B .

10-2 m2 CRARIE JSIRIT 91 16T @G 2 X 10-3 m 7 WPBA A Sw@w @oica apay

SR, I SMEGE 1.55 Ns m~—2 | Sl & Seiid ITa6s w9 aitfies

3 x 10-2 ms~! STLICST SIERAT T ©F 26T

(A} 0.6718 N | | 0.2325 N
(C) 0.2022N D) 0.6615N

35. The following figure shows the variation of potential energy Vi(x) of a particle
with distance x. The particle has

Vix)

.

X

(A) Two equilibrium points, one stable another unstable

(B) Two equilibrium points, both stable
Three equilibrium points, one stable two unstable

(D) Three equilibrium points, two stable one unstable

R it et S () 0% RRe1Rea Vi) eraifba eriteat zmae | ifoa
A fE e o, @t 7R wfe e

(B) it sty e, 5158 A

(©) Foaft syt e, @i 9fiw, i Wi

_ fD) Rt saprarer e, 9% 13, a3 o

s
———
T e e a—
=t N AT S N o =k RS % g AN s sl P S B gk AR i
Pl mmaem o Lbame s A meld e A
r rm—n s e ——

16 ' E"ﬁ P.T.O.
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Category-3 (Q. 36 to 40)

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

36.

37.

T e e L el e e et s At —_——— —

Monochromatic 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 are 4.2 eV, 3.7 ¢V, 3.2 eV and 2.3 eV, respectively. The metal / metals
from which eldctrons will be emitted is / are

(A) A/B,CandD (B) B,CandD (C) CandD D only

A = 4770 A SRotardia a8t SITE St St S A, B, C 8 D 53l AIQT S
*e® %7 | A, B, C 8 D #iiga 1 Srsss qAFeT 4.2 eV, 3.7 eV, 3.2eV 8 2.3 eV |
W iy / 4 s8R Qs Jerrdy Fisfe 2w @it /eief =

(A) A,B,CsD (B) B,CsD (Cy C8D D) @D

Consider the integral form of the Gauss’ law in electrostatics
fBas-2
€9

Which of the following statements are correct ?
It contains law of Coulomb.
It contains superposition principle.
An elementary patch on the enclosing surface is a polar vector.

(D) An elementary patch on the enclosing surface is a pseudo-vector.

Fea wfbe st sSwT S@fta et weifl Reasat ¢ cranes
fEE-2

€o ,
P cm cia Rqfsafer e 2
A  afts wyy 3errea aft Hie |
(B) «fts wryy SofAviie MSF ke |
(C) TRCTER SART GG & S Al (ST |

D) ITCET ST G 7 ot wﬁwc@an

&
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A uniform rod AB of length 1 m and mass 4 kg is sliding
along two mutually perpendicular frictionless walls OX
and OY. The velocity of the two ends of the rod A and B

| 3 ms are 3 m/s and 4 m/s respectively, as shown in the figure.
6 A> 2% Then which of the following statement(s) is/are correct ?

The velocity of the centre of mass of the rod is 2.5 m/s.

Rotational kinetic energy of the rod is % joule.

{2 The angular velocity of the rod is 5 rad/s clockwise.
Th_? angular velocity of the rod is 5 rad/s anticlockwise.

1 10 T 8 4 kg SR 9B W 75 AB, 5f R ATSIR SRS FEART (TSAET
OX 8 OY 7R Prerer 7ot (@ emffe) | 7o9a A @ B Asa sifswst IFH 3
m/s 8 4 m/s | AEA @F B/ Sisale ey ?
(A) ROOT SATET SISt 2.6 m/s.

25

B) RO TR siis= e g Joule.

() woa @R SRS 5 rad/s, %7 oM e |
(D) woad QR sfe@s 5 rad/s, Wfsw Fom RAAles |

The variation of impedance Z of a sertes LCR circuit
with frequency of the source is shown in the figure.
Which of the following statement(s) is/are true ?

Z

C
. ;{.f

(A) The impedance Z is inductive in the portion AC
/R The impedance Z is capacitive in the portion BC
The impedance Z i8 inductive in the portion BC
The impedance Z is capacitive in the portion AC

il LCR T 7681 S0 FI0H S10% I6017 AT (2)-97 <1fieé Bra cramt
mlﬁmm@f@/@%@%m?

(A) AC wra aiftsran 2o S aftours

®) BC et aifiowr 221 W aifeurs

(©) BC e s e Nl dfeurs

D) AC e AR 7= 4R afewrs
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40. The electric field of a plane electromagnetic wave in a medium is given by

E' (x, Y. g t) = Eo ﬁ eiku [(x+y+ z) - ct]

where c is the speed of light in free space- F field is polarized in the x -z plane.

The speed of wave is v in the medium. Then
@A a=1-k;v=c

ﬁ-g_ﬁ-v—i
=5 =

E (Y, 2, t) = Eg f ok, = +y + 1) —ct]

G ¢ T < AR ST @ | Sieerwalt x — z GRET SWRRGS | YT

WWMVW

18 %
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'CHEMISTRY

Category-1 (Q. 41 to 70)

1 mark each. Only one option is correct. Negafive marks : -'%)
(Carl‘ y

o once of reaction compound ‘M’ is
g1 Inthe :

ﬁﬁ?ﬂm“@ﬁ ‘M =
M __cHgMeBr N+ CH 1B, CH,COCH,COCH;
0i1,COCH,COCHz (B) CH;COCH,CO,EE
0
|

0
I
(© CH;-C-CHs D) CH;-C-OH

Identify the ion having 4f° electronic configuration.

42.
4f63ﬁ?‘ﬁqﬁﬂlmﬁ"ﬁm§ﬁi33{m@ﬂl'

szt (D) Tb¥

43. Metallic conductors and semiconductors are heated separately. What are the

changes with respect to conductivity ?
(A) increase, increase o

(C) increase, decrease

Wqﬁmﬁqaamﬁﬁm%mmmwmmﬁzﬁsmﬁwﬁm

- (B) decrease, decrease

decrease, increase -

2{?
(A) TR, ITE (B) INH, PR
(C) ISR, A (D) INW, IAGH

44. The equivalent weight _of Naj, Sy O3 (Gram molecular weight = M) in the given

reaction is
o RRsamT Nay, Sp O3 (81 SRR @O = M)-97 QEIFSH T© 207 ?
12+2It1a2 82 Q3=2NaI+NaZS4OG

A) M/2 . M (C) 2M - (D) M4

o EEE P.T.O.

e mm o e i S
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45. The reactivity order of the following molecules towards Sy1 reaction is

Syl Ritrrn FaiRe disafm sferer o 2=
Allyl chloride Chlorobenzene Ethyl chloride
@) (II) (111)
Ay 1>I11>1II I>101> 11
(C) II>I>1II . (D) HI>I>II

46. Toluene reacts with mixed acid at 25 °C to produce
(A) nearly equal amounts of o- and m- nitrotoluene
(R) p- nitrotoluene (only) _ '
predominantly o- nitrotoluene and p- n1trotoluene
(D) 2, 4, 6- trinitrotoluene (only)

fir wificea 31w 25 °C - @ BeRr A todl =@
&) el AT o G m TRCEBFET

(B) p- ARCEIDGRT (93w1a)

(C) - &AYITS o- ARLEITFRT 4R p- ARG
(D) 2, 4, 6- BIRTRCFICGRT (GFI)

I .
47. PhCHO + CH3CH, —-C - O—C — CH,CH, CHyCH, - C ~ONa
’ (anhydrous/GFﬂT:f)

The product ‘P’ in the above reaction is
Gorares fiferam Sesim st ‘P ze
(A) Ph CH=CHCH,COOH
o
Ph-CH=C - COOH
OCOCH;

' PhCH .
© <OCOCH3

II II

(D) Ph CH = CH - CH, - C -0 - C - CH,CHj

s L, s - —. - o ot o o+ - ——
-t s i o e e

20 | ﬁ
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48. The decreasing order of reactivity of the following alkenes towards HB
< r

49.

50.

addition is

cafiiie wmﬁsw%amHBmamwmmﬂmwﬁwmm
H

CH,— CH=CH; 'CF3- CH=CH, MeOCH=CH, CH;-C -CH= CH,

Y (ID 1D )

@A) [>TV (B) II>IV>I>III (C) III>IV>ISIL [I>ISTISTV
Dzonolysis of o-xylene produces
wrd- TR Btﬁf(’fﬁﬁl”[ﬁﬁ?ﬂm GLEET

0O

(! | H ll H !!

CH;-C-C-CHjs CH;-C-C-H H C-H
B II - III

@ =12 (B ILII=21 LILII = 1:2:3 (D) LILII=3:2:1
The compounds A and B are respectively , ,
A 432 B w5 INFT '

1. Mg dry Et,0O

Me Me .
| Br,,CCl, 2. dry ice \
‘ > A B
. 8. H30

@ A= Br/\©/\Br ; B=HO,C ’\@”C%H -
COzH ’
Br CO,H
® 4= L, KSL
. Me Me

Br CO,H
_ Me Me . B = Me Me



51.

52.

53.

PC-2024

The compound that does not give positive test for nitrogen in Lassaigne’s test is

@ oIS TR ARt AT Goiffea et o A GG 2T —

No'CI™

OH

© H03S—©—NH2 (D) Q’NHz

Cl

The correct acidity order of phenol (I), 4-hydroxybenzaldehyde (II) and
3-hydroxybenzaldehyde (III) is

&e (1), 4-FRuREERRs I1) 3 3-RRG RS IESRRET (111) SEred side

4) I<II<Ir . I<III<II ©) I<II<I =~ (D) III<II<I

The major product of the following reaction is :

frfeiirs Ridrmfoa gy Ritares swdf =

I\@xm NaCN
DMF
“NC NC
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55

56.

57.

58.

PC-2024

he following statements is correct for a s
ymerization

Whlchoft

eactlon

af5 7 ﬁWﬁWmmmﬂéﬁWWY
(B) AG<0,AH>0,AS>0

’G<O AH <0,A5<0

G > >0,A H<O AS>0 (D) AG>0,AH>0,AS>0

©) A

oduct of water is 10-14. The free energy change for the self-

n kCal mol-1is close to
- 10714 | SCed 3-

At 25°C, the ionic pro
iomzatlon of water 1

95°C ST, IGE]
afa6a kCal mol-1 €3I &M

SRAA-4q S Jeied

A) -20.5 (B) 14.0 19.1 (D) 25.3
Consider an electron moving in the first Bohr orbit of a He* ion with a velocity
in the third Bohr orbit with a velocity vz, then

Vi If it is allowed to move

indicate the correct v3 V1 ratio.

Wﬂ%@ﬁvlla

qqt A1, GF6 He* STHCT:
Wﬁgﬁﬂmwwﬁmaﬁﬁ%@mg’iﬂ, G 3T Vs : y, SreiTe FeeT
Tt | -

@) 3:1 o ® 2l 1:3 (D) 1:2

The compressibility factor for a van der Waal gas at high pressure is

Cosiret i G I T TRATS! B

RT | Pb
@ 1+, 1+RT © grtr) @ 1
For a spontaneous process, the incorrect statement is
qafl 7o elftF, ge St 2
(AG ,
( system)T P >0 (B) (Assystem) + (Assu roundi s) >0
(C) (AG | rrounding
. system/m p (D) (AUsystem)S v <0

e — Ay S e A i = e
= e o — it s -t

23 . | T
’ 3 P.T.O.
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59. Identify the incorreqt statement among the following :
(A) Viscosity of liquid always decreases with increase in temperature.
(B) Surface tension of liquid always decreases with increase in temperature.
Viscosity of liquid always increases in presence of impufity.

(D) Surface tension of liquid always increases in presence of impurity.
Finfers Rfeafem so worfd s o -
(4)  SHS1 e A0 GALETH STEre! SRt ZBT MR
- ®) @m%mmv{mmmﬁm
(C) rafaa Soififsre watem sere! st 3 AW
(D) wrefivr SAReRoTS e 51wt g I

60. Which of the following statements is true about equilibrium constant and rate
constant of a single step chemical reaction ?

Equilibrium constant may increase or decrease but rate constant always
increases with temperature.

(B) Both equilibrium constant and rate constant increase with temperature.

(C) Rate constant may increase or decrease but equilibrium constant always
increases with temperature.

(D) Both equilibrium constant and rate constant decrease with temperature.

W%ﬁmmwmeawqmmﬁvﬁmﬁﬂ%mmﬁmm
ﬁq%ﬁ?w%asm

(A) wmmmamwﬁafﬁ%mmmmmm IS AN
5 o1 &7 319 St I |

’(B) SNt AT ALIF S SIS §IF FRAI-2 T IS |

() ST IIGIE SIS LI N IATISS A, INCSS A g ALRE WA 57
AR IS | ‘

(D) SN IISICET SIS §IF 8 AMYIF, TRAT-2 M7 I |

e o— et s e i ot et s e e e

24 ' ﬁ




61.

62.

63.

PC-2024

the emission of a f- particle followed by an q. -particle froy, 214

After 83B1 the

umber of neutrons in the atom 1s —
n

214Blmc1m9rzﬁmqq¢h3[3\3'wﬁ a?‘%ﬁ*f@mmmm“ﬁmwgw
A AR

@A) 210 128 | (C) 129 (D) 82

Which hydrogen like species will have the same radius as that of 1t Bohr orhit
of hydrogen atom ?

2IROGITST NI ST (17 I PR i T et coteifba e 2
(A) n=2, Li%* n=2 Be3* (¢)- n=2, Het (D) n=3, Li2+

For a first order reaction with rate constant k, the slope of the plot of log
(reactant concentration) against time is

«fG e @ R (3@ 433 = k) log (¥ stipe) W32 A bR Ffo za

) (A)  k/2.308 B) k ~k/2.303 D) -k

64.

65.

Equal volumes of aqueous solution of 0.1(M) HCI and 0.2 ™M) H2804 are mixed.
The concentration of H" ions in the resulting solution is

0.1QM) HCI 932 0.2 (M) H2SO4—QZWWWMTW§?T | @@WH*
SRIA SIGT 26T —

(4 0.15 (M) (B) 0.30 (M) (€) 0.10 (™) 0.25 M)

The correct order of boiling point of the given aqueous solutions is

G S TSR FoAITEa A N = -

A) 1IN KNO3 >1N NaCl >1N CHz COOH

- >1 N sucrose
1N KNO;=1NNaCl >1N CHj COOH
>1N sucrose '
(©) Same for all /5T Sy 4T
(D) 1NKNOz=1NNaCl = 1 N CHz; COOH

> 1 N sucrose

e

S vt ——s v
———
—— v—

M —
. &.ﬁ P.T.O.



66.

67.

68.

69.

70.

‘ PC-2024
Correct solubility order of AgF, AgCl, AgBr, Agl in water is
e AgF, AgCl, AgBr, Agl 9% GIRTOIF 3% @fb ze1

(A) AgF <AgCl> AgBr > Agl - Agl < AgBr < AgCl < AgF
(C) AgF < Agl < AgBr < AgCl (D) AgCl> AgBr > AgF > Agl

What will be the change in acidity if
(i) CuSO,is added in saturated (NH,), SO, solution

(ii) SbFj is added in anhydrous HF

increase, increase (B) decrease, decrease
(C) increase, decrease (D) decrease, increase
frafafie cvm waer & @7 fieéa g 2

() e (NHy), SO, TITT CuSO, @Mt 331 x&

(i) ©FIE HF-9q SbFy G5t 1 %e7 |

@) IR, IATE T (B) R, W
©) IITW, & D) IR, AT

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

FafReafr s @@te @i e iR T e Ry o1s 36T 2
(A) ClOg~ B) XeF, (C) SF, I3

Number of moles of ions produced by complete dissociation of one mole of
Mohr’s salt in water is

G QT IR o1 Sicet 377 RiTTs 3o 6 Oifet oA o IwW 7
QA 3 B) 4 5 D) 6

Which of the following species exhibits both LMCT and paramagnetism ?

from Jeie wfers QMG LMCT @32 saigedty of avefq o6 2
MnO;~ (B) MnO;, (O Cry0F (D) CrO}

. i
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Category-2 (Q. 71 to 75)

(Carry 2 marks ' '
each. .. :
Only one option is correct. Negative marks : - '2)

71. H '
ow many P-Q-p linkages are there in P,Oqp

Six

(B) Four
(C) Five | D) One
P01~ F&&RT P-0-P Rcrer wiitg 7
A = - B
© ® a

OH

R |
72. Me3CCH2CH2OHe-Q—— Me;CCH = CHy— Me,C — CH — CH,4

Q and R in the above reaction sequences are respectively

@mﬁﬁrpﬂWQa«Rﬁﬁw

(A) Hg(OAc),, NaBH,/OH ; ByHj;, H,0,/0H

(B) B,H, H,0,/0H ; H/H,0
(©) He(OAc), NaBH,/OH ; H/H,0

B,H,, H,0,/0H ; Hg(OAc),, NaBH,/OH

27 @ P.T.O.




73.

74.

75.

PC-2024
pH of 10-8 (M) HCI solution is

A) 8 o | (B) greater than 7, less than 8
(®) gl‘eater than8 ‘ ' greater than 6, less th.an 7
108 (M) HCI &30 pH &1 -

(A) 8 . | B) ’7mﬁm@ﬂ,8mﬁmw
(€) 8o @ O 6w @, 7 ot

The spec1ﬁc conductance (k) of 0.02 (M) aqueous acetlc acid solutmn at 298 K

is 1.65 x 10-4 S cm-L. The degree of dissociation of acetic acid is

[Aog+ = 849.1 S em? mol-! and Aocy coo- = 40.9 S cm? mol-1]

©0.02 M)mﬁﬁwﬁmﬁnmmﬁ%ﬁﬁaﬁm&) 298 K olmIary

1.65 x 104 S em-L. wyiRifo wnifes R st ze1

[Aogr+ = 849.1 S cm?2 mol-! and 7V°CH3coo-' =40.9 S cm?2 mol-1]

0.021 (B) 0.21

€ 0.012 D) 0.12

The number(s) of -OH group(s) present in HyPO4 and H3PO, 1 1s/are
(A) 3and3 respectively (B) 3 and 4 respectlvely

2and 3 respectively (D) 1land3 respectlvely

H3PO3 932 H3PO, (6 $fiw —o1 TERT AR
(A) 39 3 JFH | (B) 3932 4 T

(C) 293 3 qfFEy - (D) 1 9R 3 INTH

—

————
——
o o ot
T et e b 4 (o e o
o e . ————— - S - — o & e a7 s hA Mot i vt e
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Category-3 (Q. 76 to 80)

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

76.

77.

-~

Which of the following statements about the Sn2 reaction mechanism is/are
tvna ?
The rate of reaction increases with increasing nucleophilicity.
The number 2 denotes a second order reaction.
Tertiary butyl substrates do not follow this mechanism.
w, The optical rotation of substrates always changes from (+) to (=) or from
(=) to (+) in the products.

S,2 Rifdeat frarrer sroiffe ams searafm wwy @G/ s w3 ?

A) e 3w sty Rt 2= 3 o |
B) 2R Fr v v aft =it st e it |

‘(C) Brafrad RooEa Rrarafr u feadre sier a1 |

D) Rifrces wiEr g6 RifFtsts i s (+) @@ ) 31 () QT (-9
sAfaafee =7 |

Which of the following represent(s) the enantiomer of Y ?

v @z aifoR" s (amthea) /s ==
Br .
H_’—-CHS
n” N7
[
CH, . |
. H (Y) Br
- Hsc—rN—Br ' H30+H
~ o ~C\
H/C\\(I]/ H H\ (E/ H
CH3 CHs
CH, ' Br -
H B H,C—+—H
. . o I
H/C%(l:/ : H?C\Cl}{/C\H
CHB . H e

e —— oo o @t P.T.O.



78.

79.

80.

PC-2024.

Identify the correct. statement(s)
The oxidation number of Cr in CrO5 18 +6
AH > AU for the reaction NyO,(g) — 2 NO, (g), provided both gases behave

ideally
(C) pHof 0.1 (N) HySO, is less than that of 0.1 (N) HCl at 25°C

(D) (&FT-) = 0.0591 volt at 25°C

AT A B 2

(A) CrOs-9 Cr 99 SS9 52451 +6

(B) N,04(g) — 2 NO, () Ri¥emmm AH > AU , WemIa T3 ¥ ST o] e
(C) 25°C IR 0.1 (N) H,SO, 97 pH 0.1 (N) HCI 97 pH-9q T IW

(D) 25°C GWeR (R—l;r-) = 0.0591 volt

Which of the following ion/ions is/are diamagnetic ?
e ferm ey @ emEat / emrmaf Rerpedn (srmsietss) 2

(A) [CoFg]3- ' [Co(NH3)]3* (C) [Fe(OH,)4]2+ [Fe(CN)g]4-

Which of the following statement/statements is/are correct ?
(A) Solid I, is freely soluble in water
Solid I, is freely soluble in water but only in presence of excess KI

Solid I, is freely soluble in CCl, |
(D) Solid I, is freely soluble in hot water
Faferfiesa o corm Rgfeft srey 2 |
A) I I, [EIE ST TRy
®) wiffie KI g7 Sfifors i3 I, TEeIw sttt ary
(©) ¥ I, yoei@ CCl, -9 &Y
D) 2371, yosim s S @[y

N : B





