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Shift : Evening

Q1

Q.2

Q.3

Q4

Q5

PHYSICS

SECTION-A

A uniformmagneticfield of 0.4 T actsperpendicular to
acircular copper disc 20 cminradius. Thediscishaving
auniform angular velocity of 10 & rad s about an axis
through its centre and perpendicular to the disc. What
isthe potential difference devel oped between the axis
of thediscandtherim ? (n =3.14)

(1) 0.0628V (20.5024V

(3)0.2512V (40.1256V

A parallel plate capacitor of capacitance 1 uFischarged
to apotential differenceof 20 V. The distance between
platesis 1 um. The energy density between plates of
the capacitor is:

(1) 1.8x10% 3/m®
() 2x10% J/m®

(@ 2x10* 3/ m®
(4) 1.8x10° I/ m®

Match List-1 with List-11

List-l Lig-1

(A)Angular Impulse (1) [M°L2T7]

(B) Latent Heat (IN[MIL2T2AT

(C) Electrical (1) [MIL2TY
resistivity

(D) Electromotive (IV)[ML3TSA7
force

Choose the correct answer from the options given
below :

@) (A)-(1), B)-(1), (O-(1V), (D)-(11)

(2 (A)-(1), (B)-(11), (O-(V), (D)-(1N)

(3) (A)-(1), (B)-(1), (O)-(11), (B)-(1V)

(4) (A)-(1), (B)-(1), (©)-(1V), (D)-(I1)

Theratio of vapour densities of two gases at the same

4
pressureis o5 then the ratio of r.m.s. velocities will

be:

5

2 2 4
M2 @ O (@G

The kinetic energy of translation of the moleculesin
50gof CO,gasat 17°Cis:

(1) 3986.3J (2)4102.8J

(3)4205.5J (4)3582.7J

Q6

Q7

QS8

Q.9

Q.10

Q.11

In along glass tube, mixture of two liquids A and B
with refractiveindices 1.3and 1.4 respectively, formsa
convex refractive meniscus towards A . If an object
placed at 13 cm from the vertex of the meniscusin A
forms an image with a magnification of ‘=2’ then the
radius of curvature of meniscusis:

1 2 4
Miem  @ZCm @gom (@ cm

The frequency of revolution of the electronin Bohr's

orbit varieswith n, the principal quantum number as
1 L 2 3 3 =1 4 =

W, @3 Og O

Which of the following phenomena can not be
explained by wave theory of light?

(1) Reflection of light  (2) Diffraction of light

(3) Refractionof light  (4) Compton effect

The velocity-time graph of an object moving along a
straight line is shown in figure. What is the distance
covered by the abject betweent=0tot =4s?

4

10 A
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% 2 ©
(D3M  @10m (IBm  @Lm
P
¥
|s | N

< 7

A bar mazg:!;net has total length 21 = 20 units and the
field point P is at a distance d = 10 units from the
centre of the magnet. If the relative uncertainty of
length measurement is 1%, then uncertainty of the
magneticfield at point Pis:

D10% (4% (3)3% (4 5%

Earth has mass 8 times and radius 2 times that of a
planet. If the escapevelocity fromtheearthis11.2 km/
s, the escape velocity in km/sfrom the planet will be:
112 (256 (328 484
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Q.12

Q.13

Q.14

Q.15

Given below are two statements. One is labelled as

Assertion (A) and the other islabelled as Reason (R).

Assertion (A) : Knowing initial position x and initial

momentum p, isenough to determine the position and

momentum at any timet for asimple harmonic motion

with agiven angular frequency .

Reason (R) : Theamplitude and phase can be expressed

intermsof x,anp,.

Inthelight of the above statements, choose the correct

answer from the options given below :

(1) Both (A) and (R) aretruebut (R) isNOT the correct
explanation of (A).

(2) (A) isfasebut (R) istrue.

(3) (A) istruebut (R) isfalse.

(4) Both (A) and (R) are true and (R) is the correct
explanation of (A).

A concave mirror produces an image of an object such
that the distance between the object and image is 20
cm. If the magnification of theimageis‘—3', then the
magnitude of the radius of curvature of the mirror is:
(1)3.75cm (2)30cm - (3)7.5cm  (4)15cm

A body of mass 4 kg is placed on a plane at apoint P
having coordinate (3, 4) m. Under the action of force
ﬁ:(2f+3])N , it moves to a new point Q having

coordinates (7, 10) min 4 sec. The average power and
instantaneous power at the end of 4 sec areintheratio
of :

(1)13:6 (2)6:13 (3)1:2 44:3
o A
2
2 R
1
>
™~ oB

Intheci I’CLlJi/tI shown here, assuming threshold voltage
of diode is negligibly small, then voltage V,; is
correctly represented by :
(1) V,, wouldbezeroat al times

A

VAB
AN
@ o
)
VAB
AN
©)
)
VAB
@ < <

Q.16

Q.17

Q.18

Q.19

Q.20

2801- PCM Paper + Evening

I
An infinite wire has a circular bend of radius a, and
carrying acurrent | as shown in figure. The magnitude
of magnetic field at theorigin O of thearcisgiven by :

I I3
o3t e

o | m Lo || 3m

——|=+2 ——|—=+2
© 2na[2 } ) ar a[z }
A uniform rod of mass 250 g having length 100 cmis
balanced on asharp edge at 40 cm mark. A mass of 400
gissuspended at 10 cm mark. To maintain the balance

of therod, the mass to be suspended at 90 cm mark, is
(1)300g (2)190g (3)200g (4)290g

a 400 g solid cube having an edge of length 10 cm
floatsin water. How much volume of the cubeisoutside
the water?

(Given: density of water = 1000 kg m=)

(1) 1400cm? (2)4000cm?

(3)400cm? (4)600Ccm®

The magnetic field of an E.M. wave is given by

B:(ﬁhl]JBOsin{w(t—Eﬂ (S.I. Units)
2 2 c

The corresponding electric fieldin S.I. unitsis:

(1) Ez{%f—@]}%@ﬂ{m(t—%ﬂ
@ Ez(%h%]j?@ccos{m[t—%ﬂ

3 E:[?h%j]e@csn{w(uéﬂ
@ Ez[%f—%]JSOcsin{m(H%ﬂ

A balloon and its content having mass M is moving
up with an acceleration ‘a’. The mass that must be
released from the content so that the balloon starts
moving up with an acceleration * 3a will be: (Take'qg’
as acceleration due to gravity)

3Ma 3Ma
@ Z2a—-g @ Z2a+g
2Ma 2Ma
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Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

SECTION-B

B
X X X X

X\ X X /X
X X X
X X X X X

A conducting bar moves on two conducting rails as
showninthefigure. A constant magnetic field B exists
into the page. The bar startsto movefrom the vertex at
timet = Owith aconstant velocity. If theinduced EMF
iISE oc t", then value of nis

An electric dipole of dipole moment 6 x 10° Cm is

placedin uniform electric field of magnitude 106 V/m.

Initially, thedipole moment isparallel to electricfield.

The work that needs to be done on the dipole to make

its dipole moment opposite to the field, will be
J.

Thevolume contraction of asolid copper cube of edge
length 10 cm, when subjected to a hydraulic pressure
of 7 x 10° Pa, would be mmé,

(Given bulk modulus of copper = 1.4 x 10** Nm)

Thevalue of current | in the electrical circuit as given
below, when potential at A is equal to the potential at
B, will be A.

10Q A 200
I I
R B 400
[, A
N \*/
40V K

A thintransparent filmwith refractiveindex 1.4, isheld
oncircular ring of radius 1.8 cm. Thefluid in thefilm
evaporates such that transmission through the film at
wavelength 560 nm goes to a minimum every 12
seconds. Assuming that thefilmisflat onitstwo sides,
therate of evaporationis 7 x 1078 m¥/s.

CHEMISTRY
SECTION-A
consider the elementary reaction

A(g) +B(g) - C(g) + D(9)
If the volume of reaction mixtureis suddenly reduced

1
to 5 of itsinitial volume, thereaction ratewill become

‘X’ timesof theoriginal reactionrate. Thevalueof xis:

1 1
W5 @ @3 ®3

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

(r)myexamsa
Theamphoteric oxideamong V,0,, V,0, and VO, upon
reaction with alkali |eadsto formation of an oxide anion.
The oxidation state of V intheoxideanionis:

1)+3 2 +7

(345 4 +4

Match List-1 with List-I1

Ligt-I Lig-1
(Saccharides) (Glycosidic-linkagesfound)
(A) Sucrose Dal-4

(B) Maltose (INal-4anda1-6

(C) Lactose (M al-p2

(D) Amylopectin (Iv)p1-4

Choose the correct answer from the options given
below:

@) (A)-(1), B)-(1), (©)-(1V), (D)-(1)

) (A)-(1V), (B)-(11), (©)-(1), (D)-(11)

@) (A)-(11), (B)-(IV), (O)-(1n), (D)-(1)

@) (A)-(1), (B)-(11), (©)-(1), (D)-(1V)

Identify product [A], [B] and [C] in the following
reaction sequence :

CH;—C=CH—C5[A]
2

()05
@) én,HZO >[B]+[C]
(1) [A] : CH,—CH=CH_,[B] : CH,CHO, [C] : HCHO

O

I
(2)[A]: CH,=CH,,[B] : H,C— C—CH,,[C] : HCHO
(3)[A]:CH,—CH=CH,,[B] : CH,CHO, [C] : CH,CH,OH,
(4)[A]: CH,CH,CH, [B] : CH,CHO, [C] : HCHO,

Arrangethefollowinginincreasing order of solubility
product :

Ca(OH),, AgBr, PbS, HgS

(1) PoS<HgS < Ca(OH), <AgBr

(2) HgS< PbS<AgBr < Ca(OH),

(3) Ca(OH), <AgBr <HgS<PbS

(4) HgS<AgBr < PuS< Ca(OH),

The purification method based on the following
physical transformation is:

Solid—"*, vapour —< 5 Solid
(X) (X) (X)
(1) Sublimation (2) Distillation

(3) Crystallization (4) Extraction

Identify correct conversion during acidic hydrolysis

fromthefollowing:

(A) starch gives galactose.

(B) cane sugar gives equal amount of glucose and
fructose.

(C) milk sugar gives glucose and galactose.

(D) amylopectin gives glucose and fructose.

(E) amylose gives only glucose.
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Choose the correct answer from the options given
below :
(1) (C), (D) and (E) only (2) (A), (B) and (C) only
3) (B). (C) and (E) only (4) (B), (C) and (D) only

Q.35

Case- |

Q.36

Q.33

V(dm’5 D Q.37

10

5 20 3
p(k, Pa) -

Anideal gasundergoesacyclic transformation starting
from the point A and coming back to the same point by
tracing the path A— B — C— D — Aasshowninthe
three cases above.

Choose the correct option regarding AU.

(1) AU(Case-l11) > AU(Case-11) > AU(Case-l)

(2) AU(Case-l) > AU(Case-Il) > AU(Case-111)

(3) AU(Case-l) > AU(Case-l11) > AU(Case-l1)

(4) AU(Case-l) = AU(Case-Il) = AU(Case-111)

Q.34  The product B formed in the following reaction

sequence s :

X
O/\/ s (n) 20N (B)
(Mgjor) (Mgjor)
M m @) m
CN CN
&) /@2\ @)

Q.38
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Concentrated nitric acid is labelled as 75% by mass.
Thevolumein mL of the solution which contains30 g
of nitricacidis
Given: Density of nitric acid solutionis 1.25 g/mL

(D45 (255

()32 (4)40

Match List-l with List-11.

List-| List1

(Complex) (Hybridisation of
central metal ion)

(A) [Cor T (1) dPsp?

(B) [Nicl, | (I1) sp?

©) [CO(NH3)6]3+ (1) spc?

(D) [Ni(CN), (IV) dsp?

Choose the correct answer from the options given
below:

@) (A)-(), (B)-(V), (C)-(11), (D)-(1)

@) (A)-(11), B)-(1), (C)-(1), (D)-(1V)

3) (A)-(1), (B)-(11), (O)-(1h), (D)-(1V)

@) (A)-(11), B)-(1V), (©)-(1). (D)-(11)

The total number of compounds from below when
treated with hot KMnO, giving benzoic acid is:

sisgopen
oY O

WA Ws

M3 24 36 45

The major product of thefollowing reactionis:

Br,

KOH/EOH (excess)

~ Major

product

Br

(1) 6-Phenylhepta-2,4-diene
(2) 2-Phenylhepta-2,5-diene
(3) 6-Phenylhepta-3,5-diene
(4) 2-Phenylhepta-2,4-diene
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Q.39

Q.40

Q.41

Q.42

Given below are two statements:

Statement (I):According to the Law of Octaves, the
elementswere arranged in theincreasing order of their
atomic number.

Statement (IT):Meyer observed aperiodically repeated
pattern upon plotting physical properties of certain
elements against their respective atomic numbers.
Inthelight of the above statements, choose the correct
answer from the options given below :

(1) Statement | isfalse but Statement Il istrue

(2) Both Statement | and Statement |1 aretrue

(3) Statement | istrue but Statement |1 isfalse

(4) Both Statement | and Statement 11 arefalse

For bacterial growth in a cell culture, growth law is
very similar to the law of radioactive decay. Which of
the following graphs is most suitable to represent
bacterial colony growth ?

N N
N, N,
D @

time time
N N
N, N,
€) V @ u
time time

Which of the following is/are not correct with respect
to energy of atomic orbitals of hydrogen atom?
(A)1s<2p<3d<4s

(B)1s<2s=2p<3s=3p
(C)1s<2s<2p<3s<3p

(D)1s<2s<4s<3d

Choose the correct answer from the options given
below :

(1) (B) and (D) only
(3) (C)and (D) only

(2) (A) and (C) only
(4) (A) and (B) only

Assumealiving cell with 0.9(w/w) of glucose solution
(agueous). This cell isimmersed in another solution
having equal mole fraction of glucose and water.
(Consider the data upto first decimal place only) The
cell will :

(2) shrink since soluton is 0.5% (w/®)

(2) shrink since solution is 0.45% (w/w) asaresult of
association of glucose molecules (dueto hydrogen
bonding)

(3) swell up sincesolutionis 1% (w/w)

(4) Show no change in volume since solution is 0.9 %
(0/w)

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

()myexamss
Identify correct statements :

(A) Primary amines do not give diazonium saltswhen
treated with NaNO, in acidic condition.

(B) Aliphatic and aromatic primary amineson heating
with CHCI, and ethanolic KOH form carbylamines.

(C) Secondary and tertiary amines also give
carbylaminetest.

(D) Benzenesulfonyl chlorideisknown asHinsberg's
reagent.

(E) Tertiary amines reacts with benzenesulfonyl
chloridevery easily.

Choose the correct answer from the options given

below :

(2) (B) and (D) only

(3) (D) and (E) only

(2) (A) and (B) only
(4) (B) and (C) only

Given below aretwo statements::

Statement (1) : and "N\ aering
chainisomer
Statement (I1) o~ NH: and

arefunctional group isomers.

Inthelight of the above statements, choose the correct
answer from the options given below :

(1) Both Statement | and Statement |1 arefalse

(2) Both Statement | and Statement |1 aretrue

(3) Statement | istrue but Statement |1 isfalse

(4) Statement | isfalse but Statement 11 istrue

Identify the inorganic sulphides that are yellow in
colour :

(A)(NH,),S (B) PbS
(©)Cus (D)As,S,
(E)AsS,

Choose the correct answer from the options given
below :

(A) (A)and (C)only  (2) (A), (D) and (E) only
(3) (A) and (B) only (4) (D) and (E) only
SECTION-B

The spin only magnetic moment (u) value (B.M.) of
the compound with strongest oxidising power among
Mn.O,, TiOandVOis B.M. (Nearest integer).

23
Consider thefollowing data:
Heat of formation of CO,(g) =—393.5kJmol™
Heat of formation of H,O(I) =—286.0 kJmol ™
Heat of combustion of benzene=-3267.0 kJmol—*
The heat of formation of benzeneis kJmol2.
(Nearest integer)

Electrolysisof 600 mL aqueous solution of NaCl for 5
min changes the pH of the solution to 12.
Thecurrentin Amperes used for the given electrolysis
is . (Nearest integer).
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Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

A group 15 element formsdr —dr bond with transition
metals. It al'so formshydride, whichisastrongest base
among the hydrides of other group membersthat form
dn — dr bond. The atomic number of the element is

Total number of molecules/species from following
whichwill be paramagneticis

0,,03,03,NO,NO,,CO,K,[NiCl,],

[CO(NHs)G]as, K, [Ni(CN),]

MATHEMATICS
SECTION-A

Bag B, contains 6 white and 4 blue balls, Bag B,
contains4 white and 6 blueballs, and Bag B, contains
5whiteand 5 blue balls. One of the bagsis selected at
random and aball isdrawn fromit. If the ball iswhite,
then the probability, that the ball isdravn fromBag B,,
is:vw

2 2
®3 @3

1 4
@3 2 15

LetA, B, Cbethree pointsin xy-plane, whose position

vector are given by /3i +],i ++/3] and ai +(1-a)]
respectively with respect totheorigin O. If the distance
of the point C from the line bisecting the angle between

9
the vectors QA and OB is E , then the sum of all

the possible values of ais:
D1 (292 (30 @2

If the components of @=oai+pj+vk aong and

perpendicular to B=3f+]—f< respectively, are
16 > o 'y 1 o ) s
1—1(3|+J—k) and l—l(—4|—51—17k), then

a?+p%+y? isequal to:
023 218 3)16 (4)26

If o« + ip and y + id are the roots of
x? —(3-2i)x—(2 -2)=0,i =+/-1, then ay + B3 is

equal to:

(D)6 2 (32 4)-6

2 2
If the midpoint of achord of theellipse %+y7 =1lis

2
(ﬁ,4/3) and the length of the chord is g , then

ais:

(1)18 222 (326 420

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62
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Let Sbethe set of al thewords that can be formed by
arranging all the letters of the word GARDEN. From
the set S, one word is selected at random. The
probability that the selected word will NOT have
vowelsin aphabetical order is:

1 2 1 1
m; @3 O3 @5

Let f bearea valued continuous function defined on

X
the positive real axis such that g(x) = [tf (t)dt . If
0

g(x3) =x°+x", then value of if (r3) is:
r=1

W30 (29340 (3270 (4310

52,
77

The square of the distance of the point (

X+1 y+3 z+5
3 5 7

from the line in the direction of

the vector i +4j+7k is:

154 (241 (3)66 (4)44

The areaof the region bounded by the curvesx(1 +y?)
=landy?=2xis:

22_} n 1
WA273 @273
n 1 1(2_1j
®3273 @327 3
1
= SO —sind
A=l2 p=| 0>0
Let &~ and Ljne coso |’ >0 0f

B = PAP", C = P'BP and the sum of the diagonal

dementsof Cis % ,whereged(m, n) =1, thenm+nis:
(165 (2127 (3258 (42049

1

¢ F00=] mdx,f(o):—G

, then f(1) is

equal to:
(Dlog2+2

(3) 2—log,. 2

(2) 4(log,2-2)
(4) 4(log 2 +2)

Let f : R - R be atwice differentiable function such

that f(2) = 1. If F(x) =xf(x) forall x € R, szF'(x)dx -6

22
and jox F(x)dx =40, then
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Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

F(2)+ sz(X)dX isequal to:
DHn (215 39 413

For positive integers n, if 4a, :(n2 +5n+6) and

2025 :

(1
S“:Z(a_ ,thenthevalueof 507 S, _is:
k=1 \ “k

()50 (91350 (675 (4135

Letf: [0, 3] - A bedefined by
f(x)=2x3-15x*+36x+7 and g : [0, ») — B be

2025

defined by g(x)= ;(OT:L . If both thefunctions are
X202 4

ontoand S={x:x e Z,x e Aorx e B}, thenn(S) is
equal to:
()30 (236 (329 43

Let [x] denote the greatest integer lessthan or equal to

X . Thendomain of f(x) =sec}(2[x] + 1) is:
(@) (-0, 00) () (—o0,—0)

®) (—o-2] L) (&) (~==,0] {0}

13 1

el Em ey

6

=a/3+b

a,be Z thena +b?isequa to
(D10 22 38 @4

Two equal sidesof anisoscelestriangleareaong—x +
2y =4andx +y=4.1f mistheslopeof itsthird side,
then the sum of all possible distinct values of m, is:

(H-6 (912 (36 4 2410

Let the coefficients of three consecutiveterms T, T, ,
and T ., inthebinomial expansion of (a+ b)**beina
GP and let p bethe number of all possible valuesof .
Let g be the sum of all rational termsin the binomial

expansion of (¥/3+%/4)*2. Thenp+qisequa to:
L2838 (9295 (9287 (429

If A and B arethe points of intersection of thecircle x?

2 2

+ y2 — 8x = 0 and the hyperbola %_%:1 and a

point P moves on the line 2x — 3y + 4 = 0, then the
centroid of APAB liesontheline:

(1) 4x-9y =12 (2)x+9y =36
(3)Xx—9x=32 (4)6x—9y=20

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

()myexamss
Letf: R—{0} — (-0, 1) beapolynomial of degree 2,

satisfying  (X)f (%}f (x)+f Gj I F(K) = 2K,

then the sum of sgquares of all possiblevauesof K is:

@1 26
7 @9
SECTION-B

The number of natural numbers, between 212 and 999,
such that the sum of their digitsis 15, is

n tan(x/2”1)+tan3(x/2”l)

f(x)=lim
Let ( ) >0 &= 1—tan2(xl2”l)
i e —e
Then n'_)””c')m is equal to

Theinterior anglesof apolygonwith nsides, areinan
A.P.with common difference 6°. If thelargest interior
angle of the polygon is 219°, then n is equal to

Let A and B be the two points of intersection of the
liney + 5= 0and the mirror image of the parabolay? =
4x withrespect tothelinex +y +4=0. If d denotesthe
distance between A and B , and a denotes the area of
ASAB, where S is the focus of the parabola y? = 4x,
then thevlaue of (a+d) is

If y = y(x) isthe solution of the differential equation,
—dy ([ _1(XJ 2. _lm
4—xX°—=|{9In"| = || =y |sn | =

dx 2 2)

2
n° -8
—2st2,y(2)=[ 2 J,then y2(0) is equal to




