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A) B) C) D)

A) B) C) D)

A)
B)
C)
D)

A) B) C) D)

A)
B)
C)
D)

A) zero B)
C) D)

A) B) graph (B)
C) D) graph (D)

A) B) C) D)

A) B)
C) 1 D)

A) B)
C) D)

A) B)
C) D)

JU
PI
TE
R

AC
AD
EM
Y

When a wave traverses a medium the
displacement of a particle located at  at a time 
is given by . Where  and 
are constants of the wave. Which of the following
is a quantity with dimensions?

1.
𝑥 𝑡

𝑦 = 𝑎 sin(𝑏𝑡 − 𝑐𝑥) 𝑎, 𝑏 𝑐

𝑦
𝑎 𝑏𝑡 𝑐𝑥 𝑏

𝑐

Two bodies of same mass are projected with the
same velocity at an angle  and 
respectively. The ratio of their horizontal ranges
will be

2.
30∘ 60∘

1 : 1 1 : 2 1 : 3 2 :
√
2

Two particles A and B, move with constant
velocities  and . At the initial moment their
position vectors are  and  respectively. The
condition for particles  and  for their collision
is

3.
⃗𝑣1 ⃗𝑣2
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→
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→
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=
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→
v 1

∣→v 2−→v 1∣

Two persons  and  are located in  -  plane
at the points  and  respectively. (The
distances are measured in MKS unit). At a time 

, they start moving simultaneously with
velocities  and 

 respectively. The time after which 
and  are at their closest distance is

4. A B X Y
(0, 0) (0, 10)

t
= 0

⃗𝑣𝑎 = 2𝑗𝑚𝑠−1 ⃗𝑣 𝑏
= 2𝑖̂𝑚𝑠−1 𝐴

𝐵

2.5 s 4 s 1 s 10√
2
s

If  and  are coefficients of static friction,
sliding friction and rolling friction, then

5. 𝜇s,𝜇k 𝜇r

𝜇s < 𝜇k < 𝜇f

𝜇k < 𝜇r < 𝜇s

𝜇r < 𝜇k < 𝜇s

𝜇r = 𝜇k = 𝜇s

If the potential energy of a gas molecule is 
 and  being positive constants,

then the potential energy at equilibrium must be

6. 𝑈

= 𝑀
𝑟6
− 𝑁

𝑟12
,𝑀 𝑁

𝑁𝑀 2/4
𝑀𝑁 2/4 𝑀 2/4𝑁

A particle is projected up from a point at an angle
 with the horizontal direction. At any time , if 

is the linear momentum,  is the vertical
displacement,  is horizontal displacement, the
graph among the following which does not
represent the variation of kinetic energy KE of
the particle is

7.
𝜃 𝑡 𝑝

𝑦

𝑥

graph(A)
graph(C)

A body of mass  initially at rest explodes into
3 fragments with mass ratio . Two of
fragments each of mass '  ' are found to move
with a speed of  is mutually perpendicular
directions. The velocity of third fragment is

8. 5 m
3 : 1 : 1

𝑚

60 m/s

10
√
2 20

√
2 20

√
3 60

√
2

Two masses  and  moving with velocities
 and  in opposite direction collide elastically

and after the collision  and  move with
velocities  and  respectively. Then the ratio

 is

9. ma mb

va vb

ma mb

Vb Va

ma/mb

𝑉𝑎−𝑉𝑏
𝑉𝑎+𝑉𝑏

ma+mb

ma

1
2

A wheel of radius  can rotate freely about
its axis as shown in the figure. A string is
wrapped over its rim and a mass of  is hung.
An angular acceleration of  is
produced in it due to the torque. Then, moment of
inertia of the wheel is 

10. 0.4 m

4 kg
8rad − s−2

(g = 10 ms−2)

2 kg−m2 1 kg−m2

4 kg−m2 8 kg−m2

A sphere rolls down on an inclined plane of
inclination . What is the acceleration as the
sphere reaches the bottom?

11.
𝜃

5
7 𝑔 sin 𝜃

3
5 𝑔 sin 𝜃

2
7 𝑔 sin 𝜃

2
5 𝑔 sin 𝜃
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A) B)

C) D)

A)
B)
C)
D)

A) B)
C) D)

A) B)
C) D)

A)
B)
C)
D)

A)
B) no molecule can have a speed greater than

C) no molecule can have a speed less than 
D) None of the above

A) B)
C) D)

A) B)
C) D)

A) their phase differences remain constant
B) their phases are distributed randomly
C) their light intensities remain constant
D) their light intensities change randomly

A) B)
C) D)

A)  where  and  are inductance and

capacitance
B)
C) the impedance  alone
D) the dielectric and skin effiect

JU
PI
TE
R

AC
AD
EM
Y

Two particles of equal mass  go round a circle
of radius  under the action of their mutual
gravitational attraction. The speed of each
particle is

12. 𝑚

R

1
2
√ 𝐺𝑚

𝑅
√ 4𝐺𝑚

𝑅

√ 𝐺𝑚
2𝑅

1
2𝑅
√ 1

𝐺𝑚

The length of elastic string, obeying Hooke's law
is  metres when the tension  and  metres
when the tension is . The length in metres
when the tension is  is 

13.
ℓ1 4 N ℓ2

5 N
9 N −

5ℓ1 − 4ℓ2
5ℓ2 − 4ℓ1
9ℓ1 − 8ℓ2
9ℓ2 − 8ℓ1

A long glass capillary tube is dipped in water. It
is known that water wets glass. The water level
rises by  in the tube. The tube is now pushed
down so that only a length  is outside the
water surface. The angle of contact at the water
surface at the upper end of the tube will be

14.

ℎ
ℎ/2

tan−1 2 60∘

30∘ 15∘

Three rods of same dimensional have thermal
conductivity  and . They are arranged
as shown in the figure below

Then, the temperature of the junction in steady
state is

15.
3 K, 2 K K

200
3
∘
C 100

3
∘C

75∘C 50
3

∘
C

A cyclic process for 1 mole of an ideal is shown
in the  diagram. The work done in

 and  respectively is

16.
𝑉 − 𝑇

𝐴𝐵,𝐵𝐶 𝐶𝐴

0,𝑅𝑇2 ln ∣ 𝑉1

𝑉2
∣ ,𝑅 (𝑇2 − 𝑇1)

𝑅 (𝑇1 − 𝑇2) , 0,𝑅𝑇1 ln ∣ 𝑉1

𝑉2
∣

0,𝑅𝑇2 ln ∣ 𝑉1

𝑉2
∣ ,𝑅 (𝑇1 − 𝑇2)

0,𝑅𝑇2 ln ∣ 𝑉2

𝑉1
∣ ,𝑅 (𝑇2 − 𝑇1)

If  and  represent the mean speed, root
mean square and most probable speed of the
molecules in an ideal monoatomic gas at
temperature  and if  is mass of the molecule,
then

17. 𝑣, 𝑣rms 𝑣𝑝

𝑇 𝑚

vp < v < vrms

√
2𝑣𝑟𝑚𝑠

𝑣𝑝/
√
2

If the differential equation for a simple harmonic
motion is , the time-period of the
motion is

18.
𝑑2𝑦

𝑑𝑡2
+ 2𝑦 = 0

𝜋
√
2sec

√
2𝑠
𝜋 sec

𝜋√
2
sec 2𝜋sec

In space charge limited region, the plate current
ina diode is  for plate voltage . If
the plate voltagte is increased to , then the
plate current will be

19.
10 mA 150 V

600 V

10 mA 40 mA
80 mA 160 mA

Two identical light sources  and  emit light
of same wavelength  These light rays will
exhibit interference if

20. 𝑆1 𝑆2

𝜆.

The capacity of a capacitor is  and its
potential is . The energy released on
discharging it fully will be

21. 4 × 10−6 F
100 V

0.02 J 0.04 J
0.025 J 0.05 J

The transmission of high frequencies in a coaxial
cable is determined by

22.

1
(LC)1/2

L C

(LC)2

L

Two bar magnets A and B are placed one over the
other and are allowed to vibrate in a vibration
magnetometer. They make 20 oscillations per
minute when the similar poles of A and B are on
the same side, while they make 15 oscillations
per minute when their opposite poles lie on the
same side. If  and  are the magnetic
moments of  and  and if , the ratio
of  and  is

23.

𝑀𝐴 𝑀𝐵

𝐴 𝐵 𝑀𝐴 > 𝑀𝐵

MA MB
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A) B)
C) D)

A) Zero B) C) D)

A) 1 B) C) 2 D)

A) half integral multiple of the least amount of
charge

B) zero
C) square of the least amount of charge
D) integral multiple of the least amount of charge

A)
B)
C)
D)

A) B)
C) D)

A) B)
C) D)

A) yellow light of same intensity which is more
than I

B) green light of any intensity
C) red light of any intensity
D) None of the above

A) B) C) D)

A) proportional to its mass number
B) inversely proportional to its mass number
C) proportional to the cube root of its mass

number
D) not related to its mass number

A) B) C) D)

A)  in free space at the frequency of operation
B)  in free space at the frequency of operation
C)  in free space at the frequency of operation
D)  in free space at the frequency of operation

A) 75 cm, -50 cm B) 10 cm, -15 cm
C) 15 cm, -10 cm D) 50 cm, -75 cm

Chemistry - Section A ( MCQ )

A) B)
C) D)

A) B)
C) D)

A) 2 and 0 B) 1 and 2
C) 0 and 2 D) 2 and 1
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4 : 3 25 : 7
7 : 5 25 : 16

A wire of length  is bent into a circular loop of
radius  and carries a current . The magnetic
field at the centre of the loop is B. The same wire
is now bent into a double loop of equal radii. If
both loops carry the same current  and it is in
the same direction, the magnetic field at the
centre of the double loop will be

24. 𝑙

R 𝐼

𝐼

2 B 4 B 8 B

In  solution when electric current equal to
 faraday is passed, the gm equivalent

deposited on the cathode is

25. CuSO4

2.5

1.5 2.5

In nature, the electric charge of any system is
always equal to

26.

The electric field of a plane electromagnetic
wave in free space travelling along -direction is
given by : .
The magnetic field component will be given as :
Here c represents the speed of light in free space.

27.
x

𝐸𝑧 = 60 sin(𝑘𝑥+ 𝜔𝑡)V/m

Bz = 60
c sin(kz + 𝜔t)T

Bz =
60
c
sin(kx + 𝜔t)T

𝐵𝑦 =
60
𝑐 sin(𝑘𝑦+ 𝜔𝑡)𝑇

𝐵𝑦 =
60
𝑐
sin(𝑘𝑥+ 𝜔𝑡)𝑇

A fish, looking up through the water, sees the
outside world contained in a circular horizon. If
the refractive index of water is  and the fish is

 below the surface of water, the radius of
the circle in centimetre is

28.

4/3
12 cm

12×3√
5

12 × 3 ×
√
5

12×3√
7

12 × 3 ×
√
7

When a plastic thin film of refractive index 
is placed in the path of one of the interfering
waves then the central fringe is displaced through
width of five fringes. The thickness of the film, if
the wavelength of light is , will be

29. 1.45

5890Å

6.544 × 10−4 cm 6.544 × 10−4 m
6.54 × 10−4 cm 6.5 × 10−4 cm

A metallic surface ejects electrons. When
exposed to green light of intensity I but no
photoelectrons are emitted,when exposed to
yellow light of intensity I.It is possible to eject
electron from the same surface by

30.

The ratio of minimum wavelengths of Balmer
and Paschen series of hydrogen atom will be

31.

1 : 4 4 : 9 9 : 4 4 : 1

The radius of nucleus is32.

The amplification factor of a triode is 50 . If the
grid potential is decreased by . What
increase, in plate potential will keep the plate
current unchanged?

33.
0.20 V

5 V 10 V 0.2 V 50 V

The fundamental radio antenna is a metal rod
which has a length equal to

34.

𝜆
𝜆
2
𝜆
4
3𝜆
4

Ratio of powers of a convex and concave lens is
 and their equivalent focal length (when lenses

are kept in constant) is 30 cm. Focal lengths of
lenses are

35.
3
2

 of silver carbonate on being strongly
heated yields a residue weighing

36. 2.76 g

3.54 g 3.0 g
1.36 g 2.16 g

Which has the maximum number of molecules
among the following ?

37.

44 gCO2 48 gO3

8 gH2 64 gSO2

The number of radial nodes in  and 
respectively are

38. 3𝑠 2𝑝
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A) B)
C) D)

A) B) C) D) None

A) B) C) D)

A) formation of  and 
B) formation of  and 
C) greater diffusion of  than 
D) greater diffusion of  than 

A) B) C) D)

A) Whether  is greater than, less than or equal
to  depends upon the total gas pressure

B)
C)  is less than 
D)  is greater than 

A) B) C) D)

A) Increases from  to 
B) Decreases from  to 
C) Remains unchanged

D) Decreases from  to 

A)
B)
C)
D)

A)
B)
C) Hydrogen
D) water vapor

A) B)
C) D)

A) 2-Butene B) 3-Methyl but-1-ene
C) 2-Methyl butene, D) Butanol

A) Benzene B) Toluene
C) Benzaldehyde D) Benzoic acid

A) 1 B) 2 C) 4 D) 3

A) 10 B)
C) D)

A) 27 hours B)  hours
C) 11 hours D) 16 hours

A) B) C) D)
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The position of both, an electron and a helium
atom is known within . Further the
momentum of the electron is known within 5.0

. The minimum uncertainty in
the measurement of the momentum of the helium
atom is

39.
1.0 nm

×10−26 kg ms−1

50 kg ms−1 80 kg ms−1

8.0
× 10−26 kg ms−1

5.0
× 10−26kgms−1

Calculate the energy needed to convert three
moles of sodium atoms in the gaseous state to
sodium ions. The ionization energy of sodium is

40.

495 kJ mol−1−

1485 kJ 495 kJ 148.5 kJ

Which is a planar molecule?41.

XeO4 XeF4 XeOF4 XeO2 F2

 is heated in a test tube. Vapours are
brought in contact with red litmus paper, which
changes it to blue and then to red. It is because of

42. NH4Cl(𝑠)

NH4OH HCl
NH3 HCl

NH3 HCl
HCl NH3

The values of  and  for the reaction, 
(graphite)  are  and

, respectively. This reaction will be
spontaneous at

43. ΔH ΔS C
+CO2(𝑔) → 2CO(𝑔) 170 kJ

170JK−1

910 K 1110 K 510 K 710 K

For the reaction

When  and  are compared at , it is
found that

44.
2NO2( g) ⇌ 2NO(g) +O2( g)

(𝐾𝑐 = 1.8 × 10−6 at 184∘C) (R = 0.0831 kJ/(mol.K)

Kp Kc 184∘C

Kp

Kc

Kp = Kc

Kp Kc

Kp Kc

 of  acetic acid is mixed with  of
potassium acetate.  of acetic acid 

 at  Calculate concentration of
potassium acetate if  of the mixture is .

45. 20ml 0.1M 50 mL
Ka = 1.8

× 10−5 27∘C.
pH 4.8

0.1M 0.04M 0.4M 0.02M

Acidified potassium dichromate is treated with
hydrogen sulphide. In the reaction, the oxidation
number of chromium

46.

+3 +6
+6 +3

+6 +2

The correct order of the thermal stability of
hydrogen halides  is

47.
(H−X)

HI > HCl < HF > HBr
HCl < HF > HBr < HI
HF > HCl > HBr > HI
HI < HBr > HCl < HF

The gas evolved on heating alkali formate with
soda-lime is

48.

CO
CO2

 on hydrolysis forms '  ' and .
Compound '  ' loses water at  and gives
'Y'. Compounds '  ' and '  'respectively are

49. SiCl4 X HCl
X 1000∘C

X Y

H2SiCl6, SiO2 H4SiO4, Si
SiO2, Si H4SiO4, SiO2

Which one of the following show
stereoisomerism?

50.

What is  in the following sequence of reactions?

Phenol 

51. Z
Zn
⟶
dust

X CH3Cl
Anhyd AlCl3

⟶YKMnO4

Alkaline
⟶ Z

How many lattice points belong to a face
centered cubic unit cell?

52.

If the elevation in boiling point of a solution of
 of solute  in  of water

is , the ebullioscopic constant of water is

53.
10 g (mol.wt = 100) 100 g
Δ𝑇𝑏

100𝑇𝑏
Δ𝑇𝑏

Δ𝑇b

10

How long (in hours) must a current of 
amperes be maintained to electroplate  of
calcium from molten  ?

54. 5.0
60 g

CaCl2

8.3

The half life of the first order reaction

If initial pressure of  (g) is 
and the total pressure at the end of 20 minutes is

55.
CH3.CHO(g)⟶ CH4( g) + CO(g)

CH3CHO 80 mmHg

120 mmHg

80 min 120 min 20 min 40 min

Peptisation involves56.
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A) precipitation of colloidial particles
B) disintegration of colloidal aggregates
C) evaporation of dispersion medium
D) impact of molecules of the dispersion medium

on the colloidal particles

A) pigiron B) wrought iron
C) cast iron D) steel

A) By heating phosphorus in a current of
hydrogen

B) By heating white phosphorus with an aqueous
solution of caustic potash

C) By decomposition of  at 
D) By heating red phosphorus with an aqueous

solution of caustic soda

A) B)
C) D)

A)
B)
C)

D)

A) B) C) D)

A) n-propyl alcohol B) Isopropyl alcohol
C) tert-butyl alcohol D) sec-butyl alcohol

A) B)
C) D)

A) Wurtz reaction of 
B) Hydrolysis of -butylmagnesium iodide
C) Reduction of propanol with red phosphorus

and HI
D) Decarboxylation of 3 -methylbutanoic acid

A) B)

C) D) None of the above

A) a ketohexose
B) an aldohexose
C) an -furanose
D) an -pyranose

A) B)
C) D) none of these

A) it makes them sweet
B) it acts as an insecticide
C) it keeps the food moist
D) all of the above

A)  and 
B)  and 
C)  and 
D)  and 

A) Acetone B) Formaldehyde
C) Benzophenone D) Acetaldehyde

Maths - Section A ( MCQ )

A)

JU
PI
TE
R

AC
AD
EM
Y

Purest form of iron is57.

Phosphine is generally prepared in the laboratory:58.

P2H4 110∘C

In which of the following pairs both the ions are
coloured in aqueous solutions ?

59.

Sc3+, Ti3+ Sc3+, Co2+

Ni2+, Cu+ Ni2+, Ti3+

Which of the following complex will show fac \&
mer isomerism?

60.

[Co (NH3)3 (NO2)3]
[CoCl2(en)2]

+

[(Co (NH3) Cl(en)2]
2+

[Co (NH3)2 Cl2(en)]
+

The final product obtained in the reaction,61.

Which of the fol lowing gives red colour in
Victor Meyer's test?

62.

Which of the following will give Cannizzaro
reaction?

63.

CH3CHO CH3COCH3

(CH3)3 C− CHO CH3CH2CHO

Which of the following reactions is used to
prepare isobutane?

64.

C2H5Br
𝑛

 and  respectively are

65.

𝐴 𝐵

The following carbohydrate is66.

𝛼

𝛼

Which of these undergo polymerisation?67.

CH3OH C2H5OH
CH3CHO

Glycerine is used as a preservative for fruits and
eatables because

68.

Compound  and  are treated with dil. 
separately. The gases liberated are  and 
respectively. Y turns acidified dichromate paper
green while Z turns lead acetate paper black. The
compound  and  are respectively.

69. A B HCl
𝑌 𝑍

A B

Na2CO3 NaCl
Na2SO3 Na2 S
Na2 S Na2SO3

Na2SO3 Na2SO4

Which of the following does not give a white
precipitate with sodium bisulphide?

70.

Dual of  is71. (𝑥+ 𝑦) ⋅ (𝑥+ 1) = 𝑥+ 𝑥 ⋅ 𝑦+ 𝑦

(x ⋅ y) + (x ⋅ 0) = x ⋅ (x + y) ⋅ y
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B)
C)
D) None of the above

A) B) C) D) 3

A) 41 B) 14 C) 4 D) 1

A) B) C) D)

A)
B)
C)
D) None of these

A) 119 B) 44 C) 59 D) 40

A) 133 B) 190 C) 233 D) 105

A) B)
C) D)

A) B) GP
C) D) None of these

A)
B)
C)
D)

A) B)
C) D)

A)  or 1 B)  or 
C)  or D)

A) B)

C) D)

A) B)
C) D)

A)
B)
C)
D)

A) B)
C) D)

A) B)
C) D)

A) B)
C) D)

A)

B)

C)
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(x + y) + (x, 1) = x ⋅ (x + y) ⋅ y
(x ⋅ y)(x ⋅ 0) = x ⋅ (x + y) ⋅ y

If one root of the equation 
 is double of the other and if  is real then the

greatest value of  is  :

72. (𝑙 −m)x2 + 𝑙x + 1
= 0 𝑙

m (𝑙 ≠ m)

1
3

8
9

9
8

If two circles  and
 cut orthogonally,

then the value of  is

73. 2𝑥2 + 2𝑦2 − 3𝑥 + 6𝑦 + 𝑘 = 0
𝑥2 + 𝑦2 − 4𝑥 + 10𝑦 + 16 = 0

k

Amplitude of  is :74. 1+
√
3i√

3+1

𝜋
6

𝜋
4

𝜋
3

𝜋
2

If , then find .75. 𝑥+ 𝑖𝑦 = (1− 𝑖
√
3)100 (𝑥, 𝑦)

(299, 299√3)
(299,−299√3)
(−299, 299

√
3)

There are 5 letters and 5 different envelopes. The
number of ways in which all the letters can be put
in wrong envelope, is

76.

The number of integral points (integral point
means both the coordinates should be integer)
exactly in the interior of the triangle with vertices

 and  is

77.

(0, 0), (0, 21) (21, 0)

If , then  is

equal to

78.
Δ(𝑟) = ∣ 𝑟 𝑟3

1 𝑛(𝑛+ 1)
∣ ∑𝑛

𝑟=1 Δ(𝑟)

∑𝑛
𝑟=1 𝑟

2 ∑𝑛
𝑟=1 𝑟

3

∑𝑛
𝑟=1 𝑟 ∑𝑛

𝑟=1 𝑟
4

Leta, band c be in AP and 
.

If  to 
 to 

 to , then  and  are in

79. |𝑎| < 1, |𝑏| < 1, |𝑐|
< 1
𝑥 = 1 + 𝑎+ 𝑎2 +… ∞

y = 1 + b + b2 +… ∞
z = 1 + c + c2 +… ∞ x, y z

AP
HP

If  and  are three
points. Then, the angle between  and  is

80. A(−2, 1), B(2, 3) C(−2,−4)
BA BC

tan−1 ( 2
3
)

tan−1 ( 3
2 )

tan−1 ( 1
3
)

tan−1 ( 1
2 )

A steam boat is moving at velocity  when steam
is shut off. Given that the retardation at any
subsequent time is equal to the magnitude of the
velocity at that time. The velocity v in time t after
steam is shut off is

81. 𝑉

v = Vt v = Vt−V
v = Vet V = Ve−t

If , then the value
of  is

82. 12 cot2 𝜃 − 31 cosec 𝜃 + 32 = 0
sin 𝜃

3
5

2
3

−2
3

4
5

3
4 (d) ± 1

2

If , then the general solution of
 is

83. 3 cos𝑥 ≠ 2 sin𝑥
sin2 𝑥− cos 2𝑥 = 2− sin 2𝑥

𝑛𝜋+ (−1)𝑛 𝜋
2
,𝑛

∈ 𝑍

𝑛𝜋
2
,𝑛 ∈ 𝑍

(4𝑛± 1) 𝜋2 ,𝑛 ∈ 𝑍 (2𝑛− 1)𝜋,𝑛 ∈ 𝑍

If  is one vertex and  is
one diagonal of a square, then the equation of
second diagonal is

84. (−4, 5) 7𝑥 − 𝑦 + 8 = 0

𝑥+ 3𝑦 = 21 2𝑥− 3𝑦 = 7
𝑥+ 7𝑦 = 31 2𝑥+ 3𝑦 = 21

The angle between the tangents at those points on
the curve  and  where it
meets -axis is

85.
𝑥 = 𝑡2 + 1 𝑦 = 𝑡2 − 𝑡 − 6

x

± tan−1 ( 4
29
)

±tan−1 ( 5
49 )

±tan−1 ( 10
49 )

±tan−1 ( 8
29 )

Two common tangents to the circle 
 and parabola  are

86. 𝑥2 + 𝑦2

= 2𝑎2 𝑦2 = 8𝑎𝑥

x = ±(y + 2a) 𝑦 = ±(𝑥+ 2𝑎)
𝑥 = ±(𝑦+ 𝑎) 𝑦 = ±(𝑥+ 𝑎)

The equation of the tangent to the parabola 
 at the point whose ordinate is 6 , is

87. 𝑦2

= 6𝑥

𝑥+ 2𝑦+ 6 = 0 2𝑥− 𝑦+ 6 = 0
𝑥− 2𝑦+ 6 = 0 𝑥− 𝑦+ 6 = 0

The eccentricity of the ellipse whose major axis
is three times the minor axis is:

88.

√
2
3

√
3
2

2
√
2

3

2√
3

The differential equation of the system of all
circles of radius  in the  plane is

89.
𝑟 𝑋𝑌

[1 + ( d𝑦
dx

)3]2 = 𝑟2 ( d2y

dx2 )
2

[1 + ( d𝑦
dx )

3]
2

= 𝑟2 ( d2y

dx2 )
3

[1 + ( d𝑦
dx

)2]3 = 𝑟2 ( d2y
dx2 )

2
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D)

A) B) C) D)

A) B) C) D)

A) i B) i-1 C) D) 0

A) B) C) 2 D) None

A)
B)
C)
D) None of these

A)

B)

C)

D) None of there

A) B)
C) D)

A) 5 B) 6 C) 0 D) 10

A) B)
C) D) None of these

A) left continuous only at 
B) right continuous only at 
C) continuous at 
D) discontinuous at 

A) 0 B) C) 1 D)

A) B) C) D)

A) B)
C) D) none of these.

A)
B)
C)
D)

A) B) C) D)

A)
B)
C)
D)

A)

B)

C)

D) None of these

A) -5 B) -2 C) 5 D) -3

JU
PI
TE
R

AC
AD
EM
Y

[1 + ( 𝑑𝑦
𝑑𝑥 )

2]3 = 𝑟2 ( 𝑑2𝑦

𝑑𝑥2 )
3

Evaluate .90. lim𝑥→2
√(𝑥+7)−3√(2𝑥−3)
3√(𝑥+6)−2 3√(3𝑥−5)

17
9

17
18

34
23

26
7

If  is false, the truth value of  and
 are respectively

91. 𝑝⇒ (∼ 𝑝 ∨ 𝑞) p
q

F,T F, F T,F T,T

The value of the sum  where 
 equals

92. ∑13
𝑛=1 (𝑖

𝑛 + 𝑖𝑛+1) i

=
√
−1

−i

If the roots of  represent the
vertices of a  in the Argand plane, then
the area of the triangle is

93. 𝑧3 + 𝑖𝑧2 + 2𝑖 = 0
△ABC

3
√
7

2
3
√
7

4

The relation  defined on the set ,
 by  is given

by

94. R A = {1, 2, 3
4, 5} 𝑅 = {(𝑥, 𝑦) : ∣𝑥2 − 𝑦2∣ < 16}

{(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)}
{(2, 2), (3, 2), (4, 2), (2, 4)}
{(3, 3), (4, 3), (5, 4), (3, 4)}

If the matrix  then

 is equal to

95.
A =

⎡

⎣

⎢
⎢

1 3 1

−1 2 −3
0 1 2

⎤

⎦

⎥
⎥

adj(adj𝐴)

⎡

⎣

⎢
⎢

12 36 12

−12 24 −36
0 12 24

⎤

⎦

⎥
⎥

⎡

⎣

⎢
⎢

12 26 −12
24 36 −36
0 12 −24

⎤

⎦

⎥
⎥

⎡

⎣

⎢
⎢

12 −12 36

24 −24 −36
0 12 24

⎤

⎦

⎥
⎥

The distance between the line 
 and the plane 

, is

96. ⃗𝑟 = 2𝑖̂ − 2𝑗 + 3𝑘̂

+ 𝜆(𝑖̂ − 𝑗 + 4𝑘̂) ⃗𝑟 ⋅ (𝑖̂ + 5𝑗 + 𝑘̂)
= 5

10
3

10√
3

10

3
√
3

10
9

The Value of

is

97.

sin−1 {cot(sin−1√ 2−
√
3

4 + cos−1
√
12
4 + sec−1

√
2)}

If , then 98. |𝑥+3|+𝑥
𝑥+2 > 1 𝑥 ∈

(−5,−2) (−1,∞)
(−5,−2)
∪ (−1,∞)

If  for  and  is99. f(x) = (1 + x)2/x x ≠ 0 f(0) = e2

𝑥 = 0
𝑥 = 0

𝑥 = 0
𝑥 = 0

,

 is equal to

100.𝑥 = cos−1 ( 1√
1+𝑡2

)
𝑦 = sin−1 ( 𝑡√

1+𝑡2
)⇒ 𝑑𝑦

𝑑𝑥

tan 𝑡 sin 𝑡 cos 𝑡

The value of  in Rolle's Theorem for the
function  is

101. c
𝑓(𝑥) = 𝑒𝑥 sin𝑥,𝑥 ∈ [0,𝜋]

𝜋
6

𝜋
4

𝜋
2

3𝜋
4

The value of the integral  is102. ∫
𝜋
2

0

√
cos 𝜃 sin3 𝜃d𝜃

8
21

21
8

2
7

 is equal to103.∫ 1

𝑥2(𝑥4+1)
3/4 𝑑𝑥

(1 + 1
𝑥4 )1/4 + 𝐶

(𝑥4 + 1)1/4 + 𝐶

(1− 1
𝑥4 )1/4 + 𝐶

− (1 + 1
𝑥4 )1/4 + 𝐶

The area (in square unit) of the triangle formed
by  and the pair of straight lines 

 is

104.
𝑥 + 𝑦 + 1 = 0 𝑥2

− 3𝑥𝑦+ 2𝑦2 = 0

7
12

5
12

1
12

1
6

The solution of the differential equation105.
(1 + 𝑦2)+ (𝑥− 𝑒tan

−1 𝑦) 𝑑𝑦
𝑑𝑥

= 0

(𝑥− 2) = 𝑘𝑒− tan−1 𝑦

2𝑥𝑒tan
−1 𝑦 = 𝑒2 tan

−1 𝑦 + 𝑘

𝑥𝑒tan
−1 𝑦 = tan−1 𝑦+ 𝑘

𝑥𝑒2 tan
−1 𝑦 = 𝑒tan

−1 𝑦 + 𝑘

A unit vector perpendicular to the plane formed
by the points  and  is

106.
(1, 0, 1), (0, 2, 2) (3, 3, 0)

1

5
√
3
(5̂i− ĵ− 7̂k)

1

5
√
3
(5̂i− ĵ + 7̂k)

1

5
√
3
(5̂i + ĵ + 7̂k)

The value of '  ' for which the lines 
 and   intersect, is

107. 𝑎 𝑥−2
1

= 𝑦−9
2

= 𝑧−13
3

𝑥−𝑎
−1 =

𝑦−7
2

= 𝑧+2
−3

Consider the objective function .
The minimum number of constraints that are
required to maximize  are,

108. 𝑍 = 40𝑥 + 50𝑦

Z
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A) 4 B) 2 C) 3 D) 1

A) B)
C) D)

A) B) na
C) 0 D) None of these

English - Section A ( MCQ )

A) am
waiting

B) were
waiting

C) had
been
waiting

D) have
been
waiting

A) the
shimmering
drops fall
one after
the other

B) Bit
ties
heaven
and
Earth

C) it dots the
Earth with
shimmering
water

D) it
decorates
the fields

A) The
poet

B) The
rain

C) The
nature

D) The
heaven

A) Untidy B) ClutteredC) OrderedD) Unkempt

Aptitude - Section A ( MCQ )

A) EMANTB) MEBTNC) EMBTND) EMCTN

A) 6 B) 20 C) 7 D) 16

A) Only
Conclusion
III follows

B) All
conclusions
follow

C) Only
Conclusion
I follows

D) Only
Conclusion
II follows

A) if
Statement
I, alone is
sufficient
to answer
the
question

B) if
Statement
II, alone
is
sufficient
to answer
the
question

C) if
Statements
I and II
together
are needed
to answer
the
question

D) if
Statements
I and II
together
are not
sufficient
to answer
the
question

JU
PI
TE
R

AC
AD
EM
Y

In a hurdle race, a player has to cross 10 hurdles.
The probability that he will clear each hurdle is

. Then, the probability that he will knock down
fewer than 2 hurdles is

109.

5
6

59

2×69
510

2×610

59

2×610
510

2×69

If  and  are two complex numbers, then the
sum of  terms of the series 

__________ is

110. 𝑎 𝑏

(𝑛 + 1) 𝑎𝑐0 − (𝑎
+ 𝑑)𝑐1 + (𝑎 + 2𝑑)𝑐2 − (𝑎 + 3𝑑)𝑐3 +

𝑎
2𝑛

Fill in the blank with most suitable word. I
__________ for forty minutes to see the doctor
before my name was announced.

111.

Read the following lines carefully and answer the
questions that follow.
I am dotted silver threads dropped from heaven
By the gods. Nature then takes me, to adorn Her
fields and valleys.
I am beautiful pearls, plucked from the Crown of
Ishtar by the daughter of Dawn To embellish the
gardens.
The rain calls itself the 'dotted silver threads' as

112.

Read the following lines carefully and answer the
questions that follow.
I am dotted silver threads dropped from heaven
By the gods. Nature then takes me, to adorn Her
fields and valleys.
I am beautiful pearls, plucked from the Crown of
Ishtar by the daughter of Dawn To embellish the
gardens.
What is 'I' in the above lines?

113.

Select the antonym for the word 'Dishevelled'114.

In a code language, 'SAUCE' is written as
'ASVEC'. How will 'MEANT' be written as in
that language?

115.

From the given options, choose the correct one
that will replace the question mark(?) in the
following series.

116.

2, 0, 3, 2, 4, 6, 5, 12, 6, ?, 7, 30

Read the given statements and conclusions
carefully. Assuming that the information given in
the statements is true, even if it appears to be at
variance with commonly known facts, decide
which of the given conclusions logically
follow(s) from the statements.
Statements
1. Few gentlemen are rich.
2. Few gentlemen are not fools.
3. Everyone is either a fool or rich.
Conclusions
I. No gentleman is rich.
II. Few gentlemen being fools is a possibility.
III. No one is both a fool and rich.

117.

The questions given below consist of a question
followed by two statements labelled as I and II.
We have to decide whether these statements give
enough information required to answer the
question or not.

Six persons A, B, C, D, E and F are sitting in a
row. A and F are sitting at two extreme ends of
the row. B is to the immediate right of A and D is
2nd left of F. What is the position of E with
respect to A ?

I. E is to the right of A.
II. E is to the left of C.

118.
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A) ₹ 24
lakhs

B) ₹ 36
lakhs

C) ₹ 48
lakhs

D) ₹ 52
lakhs

A) 37 B) 45 C) 52 D) 32

A) 1983,
1985

B) 1985,
1986

C) 1983,
1984

D) 1982,
1983

A) if
Statement
I, alone is
sufficient
to answer
the
question

B) if
Statement
II, alone
is
sufficient
to answer
the
question

C) if
Statements
I and II
together
are needed
to answer
the
question

D) if
Statements
I and II
together
are not
sufficient
to answer
the
question

JU
PI
TE
R

AC
AD
EM
Y

Following bar graph shows the income and
expenditure (in ₹ lakhs) of a company. Read the
graph carefully and answer the questions.

What is the average income of the company over
the years?

119.

Select the number from among the given options
that can replace the question mark (?) in the
following series.

120.

3, 10, 24, ?, 73, 108

Following bar graph shows the income and
expenditure (in ₹ lakhs) of a company. Read the
graph carefully and answer the questions.

Which of the following pairs of years, shows the
equal expenditure of the company?

121.

The questions given below consist of a question
followed by two statements labelled as I and II.
We have to decide whether these statements give
enough information required to answer the
question or not.

How is P related to R?
I. Q is the son of R.
II. Q is the brother of P.

122.


