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PART A—1: ONLY ONE OUT FOUR

1) The physical quantity ‘electrical resist e dimensions
(@) ML T?17
(b) [M*L2T317]

(c) [MIL2T17
(d) [ML2T3 1Y

th to its center, the acceleration due t

2) As one goes from the surface
gravity
(a) increases
(b) decreases and beco
(c) remains constant
(d) first increases and thenjdécreases

0 at the centre

3) Starting from res icle moves along a circle of radius with an
angular accelerati rad §°. During the time particle covers a quarter
of the circle, the magnittide of average velocity is

(a) 1.50m/
(b) 2.00
(b) 1.0
(c)1

4) The ratio of mi m kinetic energies of two projectiles of the same mass i
2:1.The ratio of maximum heights attained by them is 3 : 1.Then, the ratio of
their ranges is

@ e
(b) v

CINGE)
@ @)

5) A ball X collides with an identical ball Y initially at rest. After cslbn the
velocity of Y is observed to be twice thatXf Then, the coefficient of
restitution is

(a) 1/2
(b) 1/4
(c) 1/5
(d) 1/3



6) A ball of mass 100 g thrown from a point A on the ground returns to a point B
on the ground distance 30m from A. The work done by gravity on the ball is
(@ 29.4J
(b) 2947
(c) 0.294J
(d) zero

7) AvectorA=ai+ aj+ a; k has zero magnit i
(a.) ax+ ay: 'az
(b) ax+a,=0,a =0 ‘

8) A body of mass 10 g moves with co ed 2 m/s along a regular hexagon.

The magnitude of change in mo en the body crosses a corner is
(a) 0.04 kg-m/s
(b) zero

(c) axtay=0,8,=0
(d) ax=ay=a,=0

(c) 0.02 kg-m/s
(d) 0.4 kg-m/s

9) A particle executes sim
position with speed, its

(@) v/2 q

(b) 2v/ p
(c) pvl2
) v/ p

10)A particle mo &a straight line with constant acceleratibatu be the

speed at average speed for fitstecond is

(@) u2
(b) u+a
(c) u+at/2
(d) (u+at)/2

@;c motion. If the particle passes tle mea

peed is

11)A heavy roller is being pulled along a rough road, as shown in the figure. The
frictional force at the point of contact is
(a) parallel toF

: j F
(b) opposite td~

(c) perpendicular té-
(d) zero




12)A boy runs towards a convex mirror with a spgeHis image is seen to move
towards the mirror at a speed Then,
@ v<vVv
(b) v>V
(c) v=V
(d) nothing can be said as data are insuffici

hown. Light rays
of the lens (3ayhis

13)A convex lens of focal lengths cut into two
parallel to the principal axis are incident o
will form an image at

.................... ong this line

@@ f
(b) f/2
@ 2t
(d) f/4
14)A bouncing tennis ball r% ch time to a height one half that of the

previous one. If it is dro a height of 3 m, the total distance traveled
by the ball before co t will be
(@ 6m
(b) 12 m

© 20 m
@ 30
15)It is required to'de i 1107 is a prime number or not. The number of trials of

division ne is
(@ 10
0 11 \
© 12

(d) 235

16) Let (¢-15) / (% — 8) =A. If x is real, then
@ A 3
o A 5
(© A 3orA 5
@ 3<A<5

17)Four gentlemen and four ladies are to sit at a round table so that no two
gentlemen sit together. Then, the number of ways in which this can be done is
(a) (41
(b) (4)(3)
(c) 7!
(d) 8!



18)The adjacent sides of a parallelogram are1l5 cm and 10 cm. If length of one
diagonal of this parallelogram is 20 cm, the length of other diagonal will be
(@ 30cm
(b) 5 vio cm
(c) 105 cm
(d) 4y cm

19)A and B are two fixed points such that distance AlB A point P moves such
that PA + PB =. Therefore, the locus of point P is
(a) a circle of radiusk/2)
(b) a circle of radius(h/2+k)
(c) acircle of radiusk{2+h)
(d) an ellipse

20)The number of ways in which 1440 can be expressed as a product of two
positive integers is
(@ 17
(b) 18
(c) 35
(d) 36

21)If 8 sin gcos g-8sirgcosg=+/3, then

@ g=[no/4]+(-1)"[p/24
(b) g=[np/4]+(-1)"[p /13
(©) g=[2npxp!4]

(d) g=[np+p/4]

22)Consider the circles representecddy y? = 16 and+y* —24x —10y +88= 0.
The number of common tangents to these two cirsles
@1
(b) 2
(c) 3
(d) 4

23)A weight is supported by two strings 1.3 m andr.lbng fastened to two
points on a horizontal beam 2.0 m part. The depthis weight below the
beam is

(@ 1.0m

(b) 1.23 m
) 0.77m
(d) 0.89 m



24)Let R andH be the horizontal range and the maximum heightheé case of
a projectile. If a constant horizontal accelerawbg/4 is imparted to the
projectile due to wind, then its range and the mmaxn height will be
(a) (R+2H), 2H
(b) (R+H/2), H
(¢) (R+H), H
(d) (R+2H), H

25)Two identical particles perform simple harmonic ioo$ represented by
equationsqg = 6 sin (4t +p/3) andx, =5cos«wt where all quantities are in Sl
units. If both the particles have the same totatg@nw in rad/s must be
(@ 4
(b) 24/5
(c) 16/5
(d) 12/5

26)A rubber balloon of negligible mass is filled wBB0 g of water. Its weight in
water will be
(@) 250 g
(b) 500 g
(c) zerog
(d) 100 g

27)A gas at pressum is enclosed in a container. If the masses ofatigles were
halved and their rms speed doubled, the pressunvoe
(@) Po
(b) 4po
(©) 2po
(d) po/2

28)If T represents the absolute temperature of an ideatlyavolume coefficient
of thermal expansion at constant pressure, is

(@ T
(b) T
(c) /T
(d) 1/T?

29) An aluminum measuring tape which is correct &t@oneasures the length of a
line asso cm ats0” If thermal coefficient of linear expansion of alumam is
2.50 x 10° per°C, the correct length of the line is

(@ 79.92 cm
(b) 79.68 cm
(c) 80.08 cm
(d) 80.32 cm



30)A ray of light passing through an equilateral tgalar prism gets deviated at
least by30>.Then, the refractive index of the material of pfiism must be

(@) £+/2
(b) 2 V2
(c) £/3
(d) * /3

31)Critical angle for glass ig 1 and that for water ig,.The critical angleg at the
water—glass interface is such that

(@) g<(g,+q,)/2
(b) 4.<g<q,
) g>q

(d) g<g

32) An object is placed in front of a concave mirrbfacal lengthf. An erect
image is formed with a magnification of 2. To obteg¢al image with the same
magnification, the object has to be moved throudistance of

@) f/2
(b) f

(c) 3f /2
(d) 2f /3

33)A metallic sphere of radiusis charged to a potentislvolt. The electric field
at a distance (>a) from the center of the sphere is
@ V/r
() a’Vv/r
) av/r
(d) V/a

34)The power of a pump that drives water through @&batal pipe with speedis
proportional to
@@ vV
(b) V*
(ONY

(d) v**

35)A charged particle enters a uniform magnetic figith its velocity vector at an
angle of 48with the magnetic field. Let the pitch of the leali path followed
by the particle b@. Then, the radius of the helix will be

(@) p/\/(2p)
(b) p/~/2
(c) p/p~2
(d)p/2p



36)A pipe initially open at both ends is later clogs¢ane of the ends. The ratio of
the frequencies of respectinth overtones is

(@) (N+1)/(n+1)
(b) 2(n+1) / (M +1)
() n/(n+1)

(d) 2n/ (2n +1)

37) The direction of electric field at a point on thguator of an electric dipole of
momentp is

(a) parallel toP

(b) anti parallel taP

(c) perpendicular t®

(d) inclined at an angle of 4%0 P

38) Similar to the earth, total solar eclipse can dlsmbserved from

(a) Mercury
(b) Venus
(c) Jupiter
(d) Mars

39) Considser a total lunar eclipse being observed ttmrearth. At the same time, if
we imagine an observer on the moon a suitableitotate will observe

(a) total earth eclipse
(b) partial earth eclipse
(c) total solar eclipse
(d) partial solar eclipse

40) In case of the moon, the ratio of average distémore the earth to its diameteras
The ratio of average distance of the sun from #réhdo its diameter is close to

(@) a

(b) 0.03a
(c) 15a
(d) 377a



PART A-2

In question 41 to 50 any number of options (1 or 2 or 3 all 4) may be correct.
You are to identify all of them correctly to get 6 marks. Even if one answer
identified is incorrect or one correct answer is missed, you get zermose.

41) If /x=a+y, Which of the following statements is / are possil

(@ x=yanda =0
(b) Jx isirrational andat 0
(€) x. fy are irrational and: y

(d) x, yy are rational
42)For any angley

(@) sin3g =3 sing -4sit g

(b) sin3g =cos g [3tang - tart g ]
(c) sin3¢g =sirf g [3tang - tart g]
(d) cos 3¢ =cos g [1 -3 taf g]

43)A currenti reaching at a point X in a circuit gets branched fows through two
resistorsdR; andR,. Then, the current through varies as

(@ Ri

(b) Rz

(c) (R1+Ry)
(d) I/ R1+Ry)

44)In the circuit shown below,lI

|I10v
50 X

10V

Y

(@) current flowing in the circuit is 200 mA

(b) power supplied by the battery is 2 watt

(c) current form Xto Y is zero

(d) potential difference across Wis equal to zero

45)The correct statement / statements in case of e@gmes of induction is / are
(a) they originate from north Pole and terminate ortlsqole
(b) their number per unit area is a measure of strevigthagnetic field
(c) atangent to a line of magnetic induction givesdinection of magnetic
field
(d) they never cross each other



46)The quantity/ quantities having the dimensionsTL] is / are

(a) speed

(b) ratio of electric flux to magnetic flux

(c) ratio of electric field to magnetic field

(d) 1/ (en)?wheree is permittivity andzis permeability

47)A radioactive nucleus X transforms into a nucleugen, X and Y can be

(a) isotopes
(b) isotones
(c) isobars
(d) isotones but newer isobars

48)Neutrinos are particles that

(a) can penetrate the entire earth

(b) exist everywhere in the universe

(c) can have energies in a very wide range such ae¥ao 16° eV
(d) are massless

49)The ancient Indian system assumes nine planets;

(a) one of these nine celestial bodies is a star.

(b) one of these nine celestial bodies is a satellite.
(c) some of these are NOT real bodies at all.

(d) one of these ninplanetsis Earth.

50)The spaceship launched on Mars in search of lifit was

(@) Viking

(b) Sputnik
(c) Mariner
(d) Voyager



