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| Physics: Section A (Q1 to 25) |

Q1. A small block slides with velocity 0.5+/gr on the

horizontal frictionless surface as shown in the figure.
The block leaves the surface at a point C. What is the

value of cos 67

Vo
o B
C
Tr 9 .
(@]
1) 0.4 2) 0.75
3) 0.8 4) 0.1

Q2. Masses M, M, and M3 are connected by strings
of negligible mass which pass over massless and
frictionless pulleys P; and P» as shown in the figure.
The masses moves such that the portion of the string
between P; and P is parallel to the inclined plane and
the portion of the string between P, and Mj is

horizontal. The masses M> and M3 are 4.0 kg each

and the coefficient of kinetic friction between the
masses and the surfaces is 0.25. The inclined plane

makes an angle of 37° with the horizontal and the mass

M, moves downwards with a uniform velocity. Find the
tension in the horizontal portion of the string.

ot w
N

(Take g = 9.8 ms 2, sin 37° ~

2) 95N
4) 10.1 N

Q3. A block is placed on an inclined plane moving
towards right horizontally with an acceleration ap = g.
The length of the plane AC = 1 m. Friction is absent
everywhere. The time taken by the block to reach from

CtoAis: (g = 10 mis?)

A
wmg[ \q
e 2m
£
B (o
1) 1.2s 2) 0.74 s
3) 2.56 s 4) 0.42's

Q4. A light string is tied at one end to a fixed support
and to heavy string of equal length L at the other end A
as shown in the figure (Total length of both strings
combined is 2L). A block of mass M is tied to the free
end of heavy string. Mass per unit length of the strings

are p and 16 and tension is T. Find lowest positive
value of frequency such that junction point Ais a node.
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Q5. 2 loudspeakers are emitting sound waves of
wavelength \ with an phase difference of g At what

minimum distance from O on line AB will one hear
maxima?




100X

1) 25) 2) /15
2)
3) 507 49 3

Q6. At ¢ = 0, a transverse wave pulse in a wire is
described by the function where x and y are in metre.
The function y(x, t) that describes this wave equation, if
it travelling in the positive x - direction with a speed of

45ms is

WY = Ty a5t —3
2)y= 0

(x —4.5t?) + 3
) y= 0

(x +4.5t)> — 3
VY= a2+ 3

Q7. The time period of a simple pendulum is T} when
its point of suspension is at rest with respect to the
ground. When the point of suspension moves vertically
upwards according to the law y = kt> where
k=1ms ” its new time period is T5, then the value of
T12 . —2

—— is [Take g = 10 ms™ 7]

1) 2) ol
5

3) 4) 1

oot o

Q8. A solid sphere of uniform density and radius R
applies a gravitational force of attraction equal to F on

a particle placed at P, distance 2R from the centre O of
the sphere. A spherical cavity of the radius R/2 is now
made in the sphere as shown in the figure.

The sphere with the cavity now applies a gravitational

F
force I, on the same particle placed at P. The ratio 2
1

will be
1
1) 2 2)

N=Y IEN

3) 3 4) 7

Q9. Gravitational acceleration on the surface of a planet

6
is Tg, where g is the gravitational acceleration on the
surface of the earth. The average mass density of the

2
planet is 3 times that of the earth. If the escape speed

on the surface of the earth is taken to be 11 km/s, the
escape speed on the surface of the planet in km/s will
be

1) 5kms! 2) 4kms~!

3) 3kms ! 4) 1kms~!

Q10. A satellite is launched into a circular orbit, %

above the surface of the earth. The time period of

R
revolution is 7' = 27(n) 4 | r Where R is the radius

e

of the earth and g is the acceleration due to gravity.
Then what is value of n?

1) 1.20 2) 1.25

3) 1.29 4) 1.33

Q11. The acceleration of the 2 kg block if the free end of
string is pulled with a force of 20 N as shown is

F=20N

2Kkg

1) zero 2) 10 m/s?

3) 5 m/s? upward 4) 5 m/s® downward

Q12. A 0.5 kg block slides from A on horizontal track
with an initial speed of 3 ms ' towards a weightless
horizontal spring of length 1 m and force constant 2 Nm
~!. The part AB of the track is frictionless and the part
BC has the coefficient of static and kinetic friction as
0.22 and 0.20 respectively. If the distance AB and BD
are 2m and 2.14 m respectively, the total distance
through which the block moves before it comes to rest
completely is

2 sy 3ms™
|
A B
1) 25m 2) 442 m
3) 4.24m 4) 2.44m



Q13. The blocks A and B shown in the figure have
masses M4 = 5 kg and Mp = 4 kg the system is
released from rest. The speed of B after A has travelled
a distance 1 m along the incline is (g = 10 ms*2)

15 [15

Ny 2) '8
\/? \/E
N\ 4\ 3

Q14. Two balls A and B are projected from the same

position with horizontal velocity 20 ms ! and 5ms ! as

shown. The separation between these two bodies at the
moment their velocities becomes perpendicular to each
other is x m. The value of x is

ln

Yy
- 5ms"! «——320ms"’

1) 25m 2) 30m
3)32m 4) 36 m

Q15. The equation of motion of a projectile is
y=12z — %IEQ

What is the range of the projectile?

1) 12m 2) 16 m
3)20m 4) 24 m

Q16. A man standing on a road has to hold his umbrella

at 30° with the vertical to keep the rain away. He throws
the umbrella and starts running at 10 km/h. He finds
that raindrops are hitting his head vertically. What is the
speed of rain with respect to ground?

1) 10+/3 km/h 2) 20 km/h
10 km/h 20 km/h
= v Yo

3 V3 4 V3

Q17. A wooden block of mass 10 gm is dropped from
the top of a tower 100 m high. Simultaneously, a bullet
of mass 10 gm is fired from the foot of the tower

vertically upwards with a velocity of 100 ms~ . If the
bullet is embedded in it, how high will it rise above the
tower before it starts falling (g = 10 ms*Q)

=
| ,Q\ w=100 /s

1) 70 m 2) 72m

3) 74 m 4) 75m

Q18. A helicopter rises from rest on the ground
vertically upwards with a constant acceleration g. A food
packet is dropped from the helicopter when it is a height
h. The time taken by the packet to reach the ground is
close to [g is the acceleration due to gravity]

2h h
1)t: @ 2)t21.8 g

h 2 h
9 t=34/(5) at=5(7)

Q19. Assertion (A) : A spherical body of radius
(5 £ 0.1) mm having a particular density is falling

through a liquid of constant density. The percentage
error in the calculation of its terminal velocity is 4%.

Reason (R) : The terminal velocity of the spherical body
falling through the liquid is inversely proportional to its
radius

Both A and R are true but R is NOT the correct
explanation of A

1)

2) Both A and R are true and R is the correct explanation
of A

3) Ais false but R is true

4) Ais true but R is false

Q20. In a vernier calipers, 10 divisions of vernier scale
is equal to the 9 divisions of main scale. When both
jaws of vernier calipers touch each other, the zero of the
vernier scale is shifted to the left of zero of the main
scale and 4th vernier scale division exactly coincides
with the main scale reading. One main scale division is
equal to 1 mm. While measuring diameter of a spherical
body, the body is held between two jaws. It is now
observed that zero of the vernier scale lies between 30
and 31 division of main scale reading and 6th vernier
scale division exactly coincides with the main scale
reading. The diameter of the spherical body will be

1) 3.02cm 2) 3.06 cm

3) 3.10cm 4) 3.20 cm



Q21. A bob of mass m is suspended at a point O by a
light string of length ¢ and left to perform vertical motion
(circular) as shown in figure. Initially, by applying
horizontal velocity vy at the point 'A". The string

becomes slack when the bob reaches at the point 'D".
The ratio of the kinetic energy of the bob at the points B
and Cis .

A f’o

Q22. A massless rod BD of length ¢ is suspended by

two identical massless strings AB and CD of equal
lengths. A block of mass m is suspended from point P
such that BP is equal to x. If the fundamental frequency
of the left wire is twice the fundamental frequency of the

l
right wire, then the value of — is
T
A C
BL-l JD

1
Q23. If the earth suddenly shrinks to 6—4th of its original

volume with its mass remaining the same, the period of

rotation of earth becomes 2—4 h. The value of x is
T -

Q24. Block A of mass 2 kg is placed over block B of
mass 8 kg. The combination is placed over a rough
horizontal surface. Coefficient of friction between B and
the floor is 0.5. Coefficient of friction between A and B is
0.4. A horizontal force of 10 N is applied on block B. The
force of friction between Aand B is ...... N.

Q25. A car cover AB distance with first one-third at

velocity vlms*1 second one-third at vgms*1 and last

one-third at vy ms ™. If v3 = 3v;, vy = 2v; and

v = 11 ms™! then the average velocity of the car is
ms

— 0

Vi o) v:1 B

| Chemistry: Section B (Q26 to 50) |

Q26. Ethyl chloride (C'y H5Cl), is prepared by reaction
of ethylene with hydrogen chloride as,

CyH,(g) + HCl(g) — C2H;Cl(g)

AH = —72.3 kJ/mol

What is the value of AU (in kJ), if 70 g of ethylene and
73 g of HCI are allowed to react at 300 K.

1) -69.8 2) -180.75

3) -174.5 4) -139.6

Q27. The density of 4% (w/v) NaOH solution is
1.02g/mL. What is the molality of the solution?

1) 1.89 m 2) 1.02m

3) 2.8 m 4) 5m

5
Q28. Two moles of an ideal gas (CU = §R> was

compressed adiabatically against constant pressure of
2 atm, which was initially at 350 K and 1 atm pressure.
The work involve in the process is equal to:

1) 250R 2) 300R

3) 400R 4) 500R

Q29. Assertion (A): +2 oxidation state of Pb is more
stable than +4 state.

Reason (R): Pbl, is an unstable compound.

) If both assertion and reason are true and reason is the
correct explanation of assertion

) If both assertion and reason are true and reason is not
the correct explanation of assertion

3) If assertion is true but reason is false

4) If both assertion and reason is false

Q30. Match column-l with column-Il and select the
appropriate option.

Column-l Column-li

(Order of Alkyl halides) (Property)

(A)

CH3Cl > CHyF > CHyBr > | ) Strength of G-X
ond

CHsl

(B)

CH3Cl < CH3CHCI <
CH3<CH2)QCZ <
CH3(CHy)5Cl

(Q) Reactivity

(C)
CH?)CHQI > CHgCHZB'I” >
CH,CH,Cl > CHy,CH,F

(R) Boiling point

(D)
CH,I

(S) Dipole moment

1) A-P), B)-Q), C)-R), D)-S)

2) A-P), B)-Q), C)-S), D)-R)

3) A-S), B)-P), C)-R), D)-Q)
),

4) A-S), B)-R), C)-Q), D)-P)



Q31. The false statement regarding hydrides from the
15th group is:

NHs; > PH3 > AsH3z >

1. Thermal stability

SbH3; > BiHj3
5 N —H > P — H > As — |E-H bond dissociation
| H> Sb— H > Bi— H |enthalpy
NHz > PH3 > AsH3z > R . h
3. SbHs > BiHs educing character
4 NHz > PH3 > AsH3z > Basicity

SbH3 > BiHj3

1) Statement 1 2) Statement 2

3) Statement 3 4) Statement 4

Q32. In the reaction

NOZ NO,
Br Br
N,CI”
Ais
1) H3POs and H2O 2) H+/H20
3) HgSO4/HQSO4 4) CusCls

Q33.

Na/fether Br, /hv
B’\/\)\/Cl ) @)

C,H:O/C,H,0H,A _

3

1) 2)

3) 4)

Q34. Which of the following statements are not correct?
(i) In nitration , conc H N O3 act as base & conc.

H>50, act as acid
(ii) In nitration, NO3 act as electrophile

(iii) In sulphonation, SO5 act as eletrophile
(iv) Toulene is more reactive than benzene for ESR.

1) (i), (i) , (iv) 2) (i) and (iii)

3) Only (iv) 4) None of above

Q35. Among the following , the set of parameters that
represents path functions, is:

A.g+w
B. q
C.w

D.H-TS
1) Band C 2) AandD

3) A,Band C 4)B,CandD

Q36. Which compound undergoes nucleophilic
substitution with NaCN at the fastest rate?

1) BrM 2) Br\)Q/\

3) B~ 4) BYWAV\

Q37.
0,/Zn—H,0
C.H, CO, + HCHO
2eqv.HCl  (Dale. KOH e .
*AGenE, | P armg C omajor)
(3 H
Product C is
1) Propanal 2) Butanal

3) 2 - pentanone 4) Propanone

Q38. For which of the following processes, AS is
negative

1) Heating of an iron rod

2) Claiamond) = C(graphite)

3) O5(g,1atm) — O5(g, 2 atm)
4) Na(g) — 2N(g)

Q39. The E; product of the following reaction will be
......... and Sy2 product will be ........... respectively.

1) C,A
3)C,B
Q40. Of the following isomeric hexanes, which can give
two monochlorinated compounds?

1) n-Hexane 2) 2, 3-Dimethylbutane



3) 2, 2-Dimethylbutane 4) 2-Methylpentane

Q41. Which of the following has been arranged in order

of decreasing freezing point?

1) 0.05M KNO3 > 0.04M CaCls > 0.140M sugar >
0.075M CuSOy4

0.04M BaCls > 0.140M sucrose > 0.075M
CuSO4 > 0.05M KNO3

0.075M CuSO,4 > 0.140M sucrose > 0.04M
BaCly > 0.06M KNOs

2)

3)

) 0.075M CuSO4 > 0.06M NaNOs > 0.140M
sucrose > 0.04M BaCly

Q42. The vapour pressure of a pure liquid solvent (X) is
decreased to 0.60 atm. from 0.80 atm on addition of a
non - volatile substance (Y) in the solution is:-

1) 0.20 2) 0.25

3) 05 4) 0.75

Q43. Consider the following oxides
GeO,CO,,CO,Ge0y, S1049, Sn04, SnO
Which of the following option is correct?

) Acidic -GeO2, CO, SiO2; Neutral GeO
Amphoteric -CO», SnO, SnO,

) Acidic -Sn02, GeOq, CO2; Neutral-CO, SnO, SiOa,
Amphoteric-GeO

Acidic -C' O3, GeO3, Si02; Neutral-CO

3 Amphoteric -SnOs, SnO, GeO

Acidic -GeO, 5102, SnO; Neutral-CO, CO3,

4
) Amphoteric -SnOs, GeO-

Q44. A dihalogen derivative X of a hydrocarbon with
three carbon atoms reacts with alcoholic KOH followed

by treatement with Na N H» and lig. N H3 and produces
hydrocarbon which forms a red precipitate with
ammoniacal C'u,Cl,. X give an aldehyde on reaction

with aqueous KOH. The compound X is
1) 1, 3-dichloropropane 2) 1, 2-dichloropropane

3) 2, 2-dichloropropane 4) 1, 1-dichloropropane

Q45. Identify numbers of alcohol those will show
rearrangement during dehydration with concentrate

H>S504

OH OH
)Qlo/l-l)@)\g{ij/ )dOH
OH
OH
" O Oy

CH,CH,

1) 5 2)6

3) 7 4) 8

Q46. One mole of a non-ideal gas undergoes a change
of state (2.0atm, 3.0L, 95K) — (4.0 atm, 5.0L, 245K)

with a change in internal energy, AU = 30.0Latm.
Calculate change in enthalpy of the process in L. atm.

Q47. A 5% solution (w/v) of cane-sugar (Mol. weight =
342) is isotonic with solution containing 0.75% (w/v)
non-volatile solute. Find molecular weight of non-
volatile solute.

Q48. CQH5I Alcoholic KOH A Bra B KCN CIHyNz
What is the value of x + y - z in above reaction?

Q49. To an aqueous solution containing ions such as
APY, Zn*T, Ca®, Fe*™, Ni*", Ba®" and Cu*" was

added conc. HCI, followed by H>S.

The total number of cations precipitated during this
reaction is/are :

Q50. Number of resonating structures made by most
stable carbocation is ........... .

1)

+

+
2)CHy, = CH — CH>
+
3) CH;CHCH;
+
4) CH3CH = CH,

| Mathematics: Section C (Q51 to 75)

Q51. If roots of the equation
xt — 1223 + ca? + dx + 81 = 0 are positive then the
value of ciis.

1) -27 2) 27

3) -54 4) 54

Q52. If z and y are positive integers such that
zy+x+y="71 2%+ 2y’ =880then 22 + 47 is
equal to

1) 125 2) 137

3) 146 4) 152

Q53. Let «, 3 be the distinct roots of the equation
xQ—(t2—5t+6)$+1:O,tERandan:a"+ﬁ"

- a2023 + a2025 .
then, the minimum value of ——=— == js

2024
1) —l 2) l
4 2
3) —l 4) l
2 4



Q54. The number of points of intersection of
|z—(4+3i)|=2and |z| +|z—4| =6,z€ C'is

1) 0 2) 1
3) 2 4) 3
Q55. If the function f(z) = 223 — 9az? + 12z + 1

has a local maximum at x = x; and a local minimum at
T = x9 such that z9 = x% then a is equal to.

10 2) L
4
3) 2 4) Either 1 or 3

23— 2?2+ 10z — 5,2 <1
56. Let = .
Q ot f{) {—237 +1logy (b —2),2 > 1

of values of b for which f(x) have greatest value at

the set

x = 1is given by.

1)1<b<2 2) b={1,2}

3) b= (—o,—1) 4) None of these

Q57. The angle of intersection of curves
y = [|sinz| + | cosz|] and 2 + y* = 5, where
[-] denotes the greatest integer function, is

2) tan~! ( l)
2

4) tan™! < L)
V2

Q58. If the normal to the curve y = f(x) atx = 0 be

given by the equation 3z — y + 3 = 0 then
2

T
th | f 1i
& YA O 0 F(@?) — 5/ (422) + 4f(72?)

1) tan~! 2

3) tan~'(V2)

is

1) —l 2) _i
5 4

3 — 89—
3 2

s
Q59. The function f(z) = cos ( ;) is decreasing in
the interval.

1) (2n+1,2n),n € N

2) ( 2n+1,2n>,n€N

1 1
, neN
3 ( o + 2 2n—|—1> "

4) None of these

Q60. The absolute minimum value of the function
f(z) = |2* — 2 + 1| + [2% — 2 + 1], which [{]
denotes the greatest integer function, in the
interval [—1, 2], is.

1) 2)

3) 4)

o o w
B~ = ] ot

e*(1 + 10029 — x200)
Q61. If dx
(1 — 100)/T — 200

L—azF\™
e’ + Cthen
(1)

1
2) k=99, m=—

1) k=100,m = 1 :

1
3 k=99,m=1 4)k:1007m:_5

11
Q62./ L —
$2(x4+w2+1)/

is equal to .

x4+ 2241

N YTV Lo
€T
2
) —— 4 C
Vrt4+ 2 +1

Y a(at+22+1)" +C

[ 4 2
4) x+x+1+c
T
2

tan ( L — x)sec®x
Q63. (f-2)

dx equals
Vtan® 2 4 tan2 z + tan

1) —2tan~'v/1+ tanx + cotz + C
2) 2tan~! Vtana + cotz + C

3) tan ' Vtanz + cotx + C

4) —2tan"' Vsecx + tanz + C

Q64. The area of the region bounded by the curves
Inzx

y=exrlnrandy=—is
ex
e2—5 ) e2+5 ‘

1) sq. unat 2) sq. unit

2e 2e

2 2

) —95

3) ¢t sq. unit 4) ¢ sq. unit

4e de
Q65. The area bounded by y = 3 — |3 — x| and

6
y =

——is
|z + 1]



2) <12—3 —3ln2>

4) None of the above

y (2 _6me

)<2_ n)

3)(2—61112)
2

Q66. The area of the bounded region by the curves
|z +y| <1,|z —y| <1and3z? +3y? = 1is.

2T ) T )
1) (2—?> sq. unit 2) (2—§>sq.umt

s )
3) ( 3 — 5) 5q. unit 4) None of the above

Q67. 1 = /M6 7,T+ 4o dx then | equals .
—xs6 1 —sin(|x| +7/6)
1) 47 2) 27+ L
V3
3) 21— /3 4) 47 +/3
Q68. If f(x) is a continuous for all real values of =

n+1 2

n
and satisfies / flz)dx = T’VTL € I, then

n

5
/ f(|z|)dz is equal to.
-3

1) 19 2) 35

2 2

17
3) 35 4) None of these

1/n
Q69. lim (n)) equals .
n—00 n

1) e 2) ¢!
3) 1 4) None of the above

Q70. Let g : (0,00) — R be a differentiable function
such that

/ x(cosz —sinx)
- +
e’ +1

_ g(a)
e’ +1
constant then,

g(x) (e’ +1—2xe”) ) de
(er+1)°

+ cVx > 0, where C is an arbitrary

1) g is decreasing in <O, >
7)

"2

VAP . . T
4) g — ¢’ isincreasing in ( 0, 5)

2) ¢’ is increasing in ( 0,

3) g+ g’ is increasing in

N R

Q71. If sin < ﬂ) =In|z| + % is the solution of the
x
differential equation
(3) @ =ves ()
rcos| — ) 5— =ycos| — | +x
x/ dx x
and y(1) = % then a? is equal to.

Q72. Let f : R — R be given by

|z —[=]| when [x] is odd
flz) = {\:1: — [z] = 1] when [z]is even
Where [ ] denotes the greatest integer function, then

4
/ f(z)dx is equal to.
-2

Q73. The total number of solutions of sin 7z = | In |z||
is .

Q74. The area bounded by the curve

f(x) = z + sinx and its inverse between the
ordinates z = Oto x = 27 is

Q75.Letz=1+4+7and zy = ———  then,
Z(1—2)+

Nl)—t

12 .
?arg(zl) is equal to.



Answer Key

Physics:

Q. No 112(3|/4(5|6(7(8|9(10( 11|12 |13 |14 | 15

Answer 2132|444 |2|2|3| 2|2 |3 |3|1]|2

Chemistry:

Q. No 26 |27 (2829|3031 |32(33(34|35|36|37|38]|39

Answer 1124 (113|142 |1[3|4)|3]|1

Mathematics:

Q. No 51 (52|53 |54 |55 56|57 |58|59|60|61|62|63| 64

Answer 4 13|13 |34 (13|33 4|11 4




