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PHYSICS

SECTION - A

(Single Correct Choice Type)

This section contains 17 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

1.

A disc, having plane parallel to the horizontal is movipg such that velocity of 2j

point P with respect to ground on its periphery is 2 m/s j as shown in the figure. i

If radius of disc is R =1 m and angular speed of disc about vertical axis passing | &Y. 1;
through disc is ® = 2 rad/s, the velocity of centre of disc in m/s is [
A 2j (B) 2i +2j

(C) —2i +2j (D) none of these

A block A is made to move over an inclined plane of inclination 6 with constant a7
acceleration ay as shown in figure. Initially, bob B hanging from block A by string
is held vertical. The magnitude of acceleration of block A relative to bob
immediately after bob is released is

(A) ag (B) agsin 6

(C)agcos 6 (D) (ap — g sin 0)

A boat ‘B’ is moving upstream with velocity 3 m/s with respect to ground.
An observer standing on boat observes that a swimmer ‘S’ is crossing the
river perpendicular to the direction of motion of boat. If river flow velocity is
4 m/s and swimmer crosses the river of width 100 m in 50 sec. Then

(A) velocity of swimmer w.r.t ground is V13 m/s

(B) drift of swimmer along river is zero

(C) drift of swimmer along river will be 50 m

(D) velocity of swimmer w.r.t ground is 2 m/s

A block is resting on a horizontal plate in the xy plane and the coefficient of friction between block and
plate is pu. The plate begins to move with velocity u = bt® in x direction. At what time will the block start
sliding on the plate.

pb ubg ug Hg
(A) . ® = ©) ©) 5
A homogeneous rod of mass 3 kg is pushed along the smooth horizontal
surface by a horizontal force F equals to 40 N. The angle 6 for which rod
has pure translation motion is (g = 10 m/s?)
(A) 45° (B) 37°
(C) 53° (D) 60°

Space for Rough Work
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10.

11.

A small sphere is given vertical velocity of magnitude vy = 5 m/s and it swings in /=2m
a vertical plane about the end of massless string. The angle 6 with the vertical at

which string will break, knowing that it can withstand a maximum tension equal Vo

to twice the weight of the sphere, is [g = 10 m/s?]

(A) cos’lé (B) cos™ (%) (C) 60° (D) 30°

A small satellite of mass m is revolving around earth in a circular orbit of radius ry with speed v,. At
certain point of its orbit, the direction of motion of satellite is suddenly changed by angle
® = cos'(3/5) by turning its velocity vector, such that speed remains constant. The satellite,
consequently goes to elliptical orbit around earth. The ratio of speed at perigee to speed at apogee is
(A)3 (B)9 (C)1/3 (D) 1/9

A particle initially at rest moves along x-axis. It is subjected to an acceleration which varies with time
according to the equation : a = 2t + 5. Its velocity after 2 second will be
(A)9ms™ (B)12ms™ (C)14ms™ (D)18 ms™

Look at the drawing given in the figure which has been drawn with ink of 1y
uniform line-thickness. The mass of ink used to draw each of the two inner

circles, and each of the two line segments is m. The mass of the ink used to
draw the outer circle is 6m. The coordinates of the centres of the different parts X
are: outer circle (0, 0), left inner circle (—a, a), right inner circle (a, a), vertical

line (0, 0) and horizontal line (0, —a) The y-coordinate of the centre of mass of

the ink in this drawing is :

a
(A) I (B)

Wl oo

a
© (D)

A particle describes a horizontal circle on the smooth surface of an inverted cone where the height of
the plane of the circle is 9.8 cm above the vertex. The speed of the particle is

(A) 0.098 ms™1 (B) 0.98 ms™1 (C) 9.8 ms'1 (D) 9.8 cm s71
A block of mass m is kept on a rough horizontal floor having coefficient N
of friction m. A constant horizontal force F is applied on the block T —a

towards right due to which it is moving with a constant acceleration a.
Free body diagram of the object is shown in the figure.

; — F
Choose the correct alternative.

(A) According to Newton’s 37 jaw, mg is action and N isreaction fe !
(B) According to Newton’s 3" |aw, F is action and f is reaction mg
(C) Friction force f can have any value between 0 to umg
(D) a= F-f

m

Space for Rough Work
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12.

13.

14.

15.

16.

17.

Figure shows an irregular wedge of mass m placed on a
smooth horizontal surface. Part BC is rough. What
minimum velocity should be imparted to a small block of
same mass m so that it may reach point B :

(A) 2,/gH (B)y2gH
(C)2/g(H-h) (D)/gh

In the given diagram a force F = 10N acts always along horizontal direction

on the bob of mass /2 kg. Find the velocity of the bob at point B in the 45°

Figure. given that g = 10 nV/s’. bob is at rest initially and length of string is| | = om
=2m -

(A) y20(v2-1) (B) 20(~/2 +1) b F
A >
(C) 10(2-1) (D) \10(v2 +1) ——>_

]

An object is acted upon by the forces I_:)1=4fN and I_:)zz(? —])N. If the displacement of the object is
D= (?+6]—6I2)m , the kinetic energy of the object:

(A) Remain constant (B) Increase by 1J
(C) Decrease by 1J (D) Decrease by 2J
Three balls A, B and C (my = me = 4mg) are placed on a smooth horizontal surface. @ ®_‘L @

Ball B collides with ball C with an initial velocity v as shown in figure. Total number
of collisions between the balls will be (all collisions are elastic)
(A1 (B) 2 ©3 (D) 4

The masses and radii of the earth and moon are M1, R1 and My, R, respectively. Their centres are a

distance d apart. The minimum speed with which a particle of mass m should be projected from a point
midway between the two centres so as to escape to infinity is equal to

1/2 1/2 1/2 1/2
G(M, —M G(M; +M G(M; +M G(M, —M
d a md md
Two blocks m; and m, are pulled on a smooth horizontal surface, and are k
joined together with a spring of stiffness k as shown in figure. Suddenly, My —6TTI0000000 m,

block m, receives a horizontal velocity vo, then the maximum extension
Xminthe springis:

(A) Vo m (B) Vo ﬂ
m; +m, (m; +m,)k

m;m m,m
Qv 12 D) v 12
© 0\ 2(m, +m,)k (D) Vo (m, +m,)k

Space for Rough Work
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(Assertion-Reason Type)

This section contains 4 questions. Each question consists of an Assertion & Reason and has 4 choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

Direction : Given below consists of an Assertion (A) and Reason (R). Use the following key to choose the
appropriate answer.

(A) Both Assertion and Reason are true and Reason is correct explanation of Assertion

(B) Both Assertion and Reason are true but Reason is not correct explanation of Assertion.

(C) Assertion is true, Reason is false.

(D) Assertion is false, Reason is true.

18. Assertion (A) : If mass of (Man + Ladder) is equal to mass of block. If man moves
upwards wrt to the ladder the centre of mass of system will not
move.
Reason (R) : For a system having net external force zero and initial Vg, = 0, block

position of centre of mass of system will not change.
(man + ladder)

19. A uniform disc rolls without slipping on a rough horizontal surface with uniform
angular velocity.

Assertion (A) : The velocity of point P on the disc changes in magnitude
with time.

Reason (R) . The tangential acceleration of point P w.r. to ‘O’ on the disc
is always zero.

20. Assertion (A) : Refrigerator transfers heat from lower temperature to higher temperature.
Reason (R) . Heat can be transferred from lower temperature to higher temperature by doing
some work.
21. Assertion (A) : If an Ideal gas is allowed to expand freely in vacuum in an insulated container, then
AQ = AW = AU = zero.
Reason (R) : Temperature of gas remain constant during expansion.

Space for Rough Work
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CHEMISTRY

SECTION - B

(Single Correct Choice Type)

This section contains 17 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

22.

23.

24,

25.

26.

27.

28.

29.

2 moles of each HCI and NaOH are dissolved in 500 ml of water. What will be the equilibrium constant
of neutralization reaction. (Given Kw =1 x 107 and conc. of H,0 after dissolving HCI & NaOH = 55.5)
(A) 1 (B) 1 x 10™ (C) 5.5x10™ (D) 1.8x107™

The ionization constant of NH," in water is 5.6 x 10*° at 25°C. The rate constant for the reaction of
NH," and OH™ to form NH; and H,O at 25°C is 3.4 x 10" L mol” S™. What will be the rate constant for
proton transfer form water to NH3?

(A) 1.66 x 107’ (B) 5.6 x10* (C)1.7x107° (D) 6.07 x 10°

Of these molecules, which two have the identical shape ?
(A) CO, and O3 (B) O3 and CH,0 (C) (OH and SO, (D) CH,0O and SO,

A gas obeys the equation of state (P +%)V =RT, where a = 12.4 bar L?’mol®. What is the value of

the compressibility factor for 1 mol of gas in a 6.34 L container at 250°C ?
(A) 0.906 (B) 0.955 (C) 1.045 (D) 1.094

Which of the following has the highest reactivity towards water ?
(A) Na (B) Rb (C) Li (D) K

A piece of magnesium ribbon is heated to redness in an atmosphere of nitrogen and on cooling with
water, the product evolves a gas. The gas is :
(A) N2O (B) NO, (C) N2O,4 (D) NH3

A hydrogen ion ( H") strikes an electron of energy 0 ev, resulting in the formation of a neutral hydrogen
atom in the ground state. As a result only one photon is emitted. The wavelength of the emitted photon
is :

) 6.62x107%" x3x10'° ®) 6.62x107* x3x10°8
13.6x1.6x107%° 13.6x1.6x107°
6.62x107* x3x10°8 6.62x107%* x3x10'°
©) (D)

3.4x1.6x107%° 3.4x1.6x107%
Which energy level in Li** has same energy as the fourth energy level of H-atom :
(A) 2 (B) 4 (C) 10 (D) 12

Space for Rough Work
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30.

31.

32.

33.

34.

35.

36.

37.

In Bohr's model of the hydrogen atom the ratio between the period of revolution of an electron in the
orbit n = 1 to the period revolution of the electron in the orbitn =2 is :
(A)1:2 B)2:1 C©1:4 (D)1:8

Select the correct statements :

() The magnitude of spin angular momentum of the electron is constant

(I1) Orbital angular momentum is a vector quantity and can have different orientations relative to the chosen axis
(111) Orbital angular momentum is constant irrespective of the orbital

AT &l B) &l ©1&1 D)1, 11, &

CaO+C—— X +agas

X+N, —> Y +C

Y +H,O — asolid+Z

Zis:

(A) CaCN, (B) NH,OH (C) Ca(NO3), (D) CaNO;),

The bond angle of NH3, NH,™ and NH," arein the order :
(A) NH, > NH3; > NH," (B) NH;*>NH;>NH,~ (C) NH3>NH, > NH," (D) NH3 > NH," > NH,~

A gas mixture contain twice as many moles of O, as N, (O, : N, = 2 : 1). Addition of 0.2 moles of argon to this
mixture increase the pressure from 0.8 atm to 1.1 atm. How many moles of O, arein the mixture:

(A) 0.355 mal (B) 0.178 mol (C) 0.533 mol (D) 0.208 mal

For a certain reaction the variation of the rate constant with temperature is given by the equation
Inki =Inkg +0.0693t (t > 0°C) (In2=0.693)

The value of the temperature coefficient of the reaction rate is therefore
(A) 0.1 (B) 1.0 (©) 10 (D) 2

On introduction of a catalyst at 500 K, the rate of a first order reaction increases by 1.718 times. If the activation
energy in the presence of a catalyst is 4.15 kJmol™. Then the Eain absence of catalyst is (In 1.718 = 0.541)

(A) 4.15 kJ (B) 2.08 kJ (C) 6.4kJ (D) 8.3 kJ.

200 gm of CaCOx(s) taken in 4 Itr container at a certain temperature. K, for the dissociation of CaCO, at this

temperature is found to be 1/4 mole Itr—L. Then the concentration of CaO in mole/litreis
[ Given pcgo = 1.12gm cm‘3] [Ca=40,0=16]

1 1
A 5 ® 5 (C) 0.02 (D) 20
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38.

Kl
—> By

Ki=10"sec™t
Kz
A(Q) C(g) K,=2x 103 sect
Ks
—> Dy

Ky;=3x 103 sec?

Initial pressure of A = 8 atm. After 100 sec. partia pressure of A is found to be 4.4 atm. What is the partial
pressure of B at that time ?

(A) 2am

(B) 0.6 atm (C) 1.25am (D) 0.24 atm

(Assertion-Reason Type)

This section contains 4 questions. Each question consists of an Assertion & Reason and has 4 choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

Direction :

appropriate answer.
(A) Both Assertion and Reason are true and Reason is correct explanation of Assertion

(B) Both Assertion and Reason are true but Reason is not correct explanation of Assertion.
(C) Assertion is true, Reason is false.

(D) Assertion is false, Reason is true.

39.

40.

41.

42.

Assertion (A)
Reason (R)

Assertion (A)
Reason (R)

Assertion (A)
Reason (R)

Assertion (A)
Reason (R)

Given below consists of an Assertion (A) and Reason (R). Use the following key to choose the

In SO5”" all S—O bonds are equal in length
SO;7is a triangular planar, symmetrical.

The van der Waals co-efficients ‘a’ and ‘b’ can be negative and are independent of
temperature.
The van der Waals co-efficient ‘a’ and ‘b’ are characteristics of a gas.

Heavier gases effuse at slower rate, under similar conditions.
Heavier gases have smaller root mean square speed.

Lithium has the highest oxidation potential out of all alkali metals.
IP of lithium is less than that of any alkali metal.

Space for Rough Work
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MATHEMATICS

SECTION -C

(Single Correct Choice Type)

This section contains 17 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out

of which ONLY ONE is correct.

43. If any two numbers a, b(a < b) are selected from the interval [—% 2} . Then maximum value of
ava-b? —bJa-a? is:
(A) 4 (B) 2 ©3 (D)1
r S
44. Ifp,qg,rse Q+ such that r + s — rs = 0 then minimum value of [p—+q—J is :
r s
(A)p+q (B) pq Cp-r (D) p/q
45, A circle is passing through the origin and touches the line x = 1, x + y = 2, then radius of the circle is a
root of the equation :
(A) (3-22)t2—242 t+2=0 (B) 3-2+2)t2—22 t-2=0
(C)B+242)t2—2\2t+2=0 (D) None of these
46. Find the number of values of the real parameter ‘a’ for which ‘ai’ (i:\/—_l) is a solutions of polynomial
equation 4223 +722-42+10=0
(A3 (B)1 (€2 (D) 4
47. If a, b, —c, are positive integers. The equation ax2 + bx + ¢ = 0 has one root in (-1, 0) and other root in
(O, 1). If the least value of a+ c is k then k must be :
(A) O B)1 (€2 (D)3
48. Number of positive real solutions (a, b, ¢, d) of the system
at+b+c+d =12andabcd = 27+ab+bc+ac+ad+bd+cd is
(A) Exactly one (B) Exactly 44 ©) 3 (D) None of these
49, The abscissa of centre of circle which are orthogonaltothecurve |z|=1and|z-1|=4is:
(A)-1 (B) -3 (4 (D) None of these

Space for Rough Work
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50. If I, m, n be the three positive roots of the equation x> — ax® + bx — 48 = 0, then the minimum value of
(2/¢) + (2/m) + (3/n) equals :
A)1 (B) 2 (C) 312 (D) 5/2

51. The sum of values of x satisfying the equation (31+8+15)" 3 +1=(32+815) 3 is :

(A) 3 (B)O (©)2 (D) none of these
52. If 200923 _ 300932) then the value of x isequal to:
1 1 1 1
A) = B) — C) = D) —
™ 5 ®) - (© 3 (D) ¢
53. The smallest positive value of x (in degrees) for which

€c0s5°c0s20°+c0s35°c0s50°-sin5° sin20°-sin35°sin50°

tenx sin5°c0s20°-sin35°c0s50°+c0s5°sin 20°-cos 35°sin50°
isequal to:
(A) 30° (B) 60° (C) 75° (D) 120°
logo x
o . 100, Hlog Jlogp 510922 92 |
54. The value of x satisfying the equation V2 =5, is:
(A)5 (B) 16 (C) 25 (D) 32

55. Suppose that 6 is a positive acute angle such that (g) = x2_—1 , then the value of tan 0 is:
X

2
OF | = (© V¥ -1 ORUS
+1 X

56. Number of possible value of 6 with 0° < 6 < 360° such that log,(-3 sin 6) = 2 log,(cos0) + 1 is:

(A)O B) 1 (©2 (D) infinite
57. The expression E = sin“o. + sin’B + sin? [g—a—ﬁj +2sina.sinp.sn [g—a—ﬁj is:

(A) independent of both o and (B) independent of o but dependent on 3

(C) independent of B but dependent on o (D) dependent on both . and

2 2 2
[Ioga pJ +[Iogb pJ + {IogC p}
b c a

58. The expression > , Wherever defined, simplifiesto :
{Ioga p+ IogE p+ IogE p]
b c a
(A)1 (B) 2 (©3 (D) 4
59. Thesumto ntermsof theseries1.3.5+35.7+579+....... is:
(A)n*+12n°-2n-3 (B) n(2n*+ 8n’ + 7n-2)
(C) n(8n® + 11n* - n-3) (D) None of these

Space for Rough Work
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(Assertion-Reason Type)

This section contains 4 questions. Each question consists of an Assertion & Reason and has 4 choices (A),

(B), (C) and (D) out of which ONLY ONE is correct.

Direction : Given below consists of an Assertion (A) and Reason (R). Use the following key to choose the

appropriate answer.

(A) Both Assertion and Reason are true and Reason is correct explanation of Assertion

(B) Both Assertion and Reason are true but Reason is not correct explanation of Assertion.
(C) Assertion is true, Reason is false.

(D) Assertion is false, Reason is true.

60. Two tangents to the parabola X = 6y meet at the point (—l —gj .

Assertion (A) : The tangents are perpendicular to each other.
Reason (R) :  Mutually perpendicular tangents to the parabola meet on the line 2y + 3 = 0.
61. Let z; = ;€ and z, = 1,e"%2, where r; > 1,1, > 1.
Assertion (A) :  [1-Z,2,| >|z, - z,]
Reason (R) D lzi—za|<|zi |+ z2 |
62. Assertion(A) : 1-3-5.....-(2n-1)>n" neN.
Reason (R) :  The sum of the first n odd natural numbers is equal to n.
63. Let a, b, ¢ be real such that ax’ + bx + ¢ = 0 and x* + x + 1 = 0 have a common root.
Assertion(A) : a=b=c.
Reason (R) :  Two quadratic equations with real coefficients cannot have only one imaginary root
common.

Space for Rough Work
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ANSWERS
1. C 2. C 3. A 4. D
S. B 6. B 7. B 8. C
9. A 10 B 11. D 12. A
13. A 14. C 15. B 16. B
17. D 18. D 19. B 20 A
21. C

22. C 23. D 24. C 25. B
26. B 27. D 28. B 29. D
30. D 31. A 32. B 33. A
34. B 35. D 36. C 37. D
38. B 309. C 40. D 41. A
42. C

43. A 44, B 45, A 46. C
47. B 48. A 49, C 50. C
51. B 52 A 53. D 54. C
55. C 56. B 57. A 58. A
59. B 60. A 61. B 62. D
63. A
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