SECTION - IV

Matrix-Match Type
This section contains 2 questions. Each question contains statements given in two columns which have to be
matched. The statements in Column | are labelled A, B, C and D, while the statements in Column Il are iabelled
p, 4. I, s and t. Any given statement in Column | can have correct matching with One OR More statement(s) in
Column ll. The appropriate bubbles corresponding to the answers to these questions have to be darkened as
illustrated in the following example If the correct matches are A-p, sand t; B-qand r; C-p and g’ and D-s and t;
then the correct darkening of bubbles will look like the following.
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19.

n n

X
Letf (x) +f (y) = _x—"y—?‘L forall x,y € R- {0} where n ¢ N and

1
g(x) = max {f,(x), f5(x), 2 }, Vxe R-{0}

Column -1 Column - I
(A) The possible value(s) of ZfZK (cosec 6) + Zf2k (sec 6) | P 1
k=1 k=1
where 0 = %n— k € Lis/are
(B) The value(s) of n for which h(x) = f _(x) sgn x is even, is/are Q) 2
) 2
(C) The values of two consecutive integers between which IQ(X) dx lie are  (R) 3
1712
(D) Number of values of x for which the functiony = g(x) V x € R - {0} (S) 4

is not differentiable, is
(M 5

(SPACE FOR ROUGH WORK)




20, Column - | Column - I

2

X
(A) Iflog (;3“] = 1 and log (x2y3) = 7 then log(|xy|) is equal to (P) O

~(B) K f(x)=min. { ||, x2, 2}, x € [-5, 5] then the number of points (Q) 3/2
where f(x) is not derivable, is

?2x3—6x2+9x—5 . "
c dx is equal to R) 3
© § x*-2x+5 (R)

(D) If the the range of the function f(x) = log, (4% + 4*%*)is  (S) 4

[a, o) then the value of 'a’ equals
(T) 5

(SPACE FOR ROUGH WORK)
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PHYSICS |

SECTION -1

Straight Objective Type
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), for its
answer, out of which ONLY ONE is correct.

21.

22,

23.

24,

A thin film of thickness t and index of refraction 1.33 coats a glass with index of refraction 1.50. Which of the
following thickness t will not reflect normaly incident light with wavelength 640 nm in air ?
(A) 120 nm (B) 240 nm (C) 300 nm (D) 480 nm

In the given figure, string, spring and pulleys are massless.
Block A is performing SHM of amplitude 1 m and time period
n/2 sec. If block B remains at rest, then minimum value of
co-efficient of friction between block B and surface will be
(g =10 m/s?)

13

1 2 4
(A) 2 (B) 15 ©) 3 D)5

A very heavy box is kept on a frictionless inclined plane inclined
at an angle 6 from the horizontal. A pendulum of length / is
hanging vertically from the roof of the top as shown in the
figure. If system is released from the rest, maximum speed
with respect to the box achieved by the bob is

(A) \/2gI(1-cosB) (B) +2g/cos6(1—cosh)

(C) +/2glsin6(1~-cos8) (D) f2g1
A cylindrical conductor AB of length / and area of cross-section a is A B
connected to a battery having emf E and negligible internal resistance.
l

The specific conductivity of cylindrical conductor varies are © = Co W
where o, is constant and x is distance from end A. What is the electric
field just near the end B of cylinder ?

E 3E 2E E }s
A T 8) 5/ ©) 57 (D) 37 E

(SPACE FOR ROUGH WORK)
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26.

27.

28.

A uniformly charged rod having charge density A on it passes )
through an imaginary spherical cavity of radius R as shown. Fa— -
The value of charge g that should be placed at point P, such Y +g§o * o7
that net flux through the spherical surface is zero, is <
AR _AR
Oy ®) -7
—ARY2 (D) depending on the position of point P.

Adiverging lens of focal length f, is placed coaxially in front of a concave mirror of focal length f,. Their separation
is d. A parallel beam of light mmdent on the lens returns as a parallel beam from the arrangement

(A)d=If]-If] (B) d = 3|f,| - If,]
(C) d =2/t~ [ (D) d = [t} - 2If
Two rods moving perpendicular to each-other along the axis V,Q)
one on the other with velocities v and 2v, as shown in the fig- H
ure. The unit vector along which the friction force on the rod :
moving with velocity v by the rod moving with velocity 2v will act >V
is
1 ( . 2_) 1 (’: 2,.) | Joreses > X(;)
—(-i- —(i+
W -2 B8) i+ l
1 .5 At 1 5 a2 2v
—(3i+2j —(3i—-2j L
(€) 45( ) (D) Jg( )

A particle of mass m is attached to a rod of length L and it rotates in a circle with a constant angular velocity ©. An
observer P is rigidly fixed on the rod at a distance L/2 from the centre. The acceleration of m and the pseudo force
on m from the frame of reference of P must be respectively.

O]I(I}”e
-
Iy

' L L L ‘
(A) zero, zero (B) zero, mo? 2 (C) o? 2 mw? 3 (D) zero, mao?L

(SPACE FOR ROUGH WORK)
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SECTION - II

Multiple Correct Answers Type
This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its
answer, out of which ONE OR MORE is/are correct.

29,

30.

31.

and pulleys P, and P_ have masses m each. For this arrange-
ment mark the correct statement (s).
(A) tension in the string connection P,, P, and P, is zero. P,

m
(B) tension in the string connecting P,, P, and P, is _59 Ps

(C) tenstion in all the 3 strings are same and equal to zero. f\
"\

Seven pulleys are connected with the help of 3 light strings as
shown in the figure below. Consider P,, P,, P, as light pulleys W cﬂ
50

(D) acceleration of P, and that of P is g downward

A solid block of mass 2 kg is resting inside a cube as yAp
shown in the figure. The cube is moving with a velocity

- " N

v = bti+2j|m/s
Here, t is time in second. The biock is at rest with kg 0]
respect to the cube Then : [take g = 10 m/s?]
(A) force of friction acting on the block is 10 N X
(B) force of friction acting on the block is 4N
(C) the total force exerted by the block on the cube is 14 N

(D) the total force exerted by the block on the cube is 10+/5N

v

A particle of mass m and charge q is projected in a region where an electric field is existing and given by E = Eoi ,

with a velocity Voj from the origin at time t = 0, then choose the correct statements (assuming m2v,2 = 2qE mx,)
(A) radius of curvature of the particle when its x-coordinate becomes x, is 2x,
(B) radius of curvature of the particle when its x-coordinate becomes x, is 4./2 x,.

(C) speed of the particle when its x-coordinate becomes x, is «/Evo
(D) speed of the particle when its x-coordinate becomes X is 2v,

(SPACE FOR ROUGH WORK)
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