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(Instructions: )

This question paper consists of 50 questions in 10 pages.
Answer all the questions.
Write your Index Number in the space provided in the answer sheet.
Read the instructions given on the back of the answer sheet carefully.
In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), @, (5)
which is correct or most appropriate and mark your response on the answer sheet with
a cross (x) in accordance with the instructions given on the back of the answer sheet.
Use of calculators is not allowed.

(Acceleration due to gravity, g = 10N !r.g‘])

# k& %k ok

(=

. The SI unit used to measure the activity of a radioactive source is

(1) Bq (2) Gy (3) J Bq' (4 Bq™ (5) Sv

The percentage error of a certain length measurement has to be kept below 1%. If the error due to the
measuring instrument is 1 mm, the measuring length has to be greater than
(1) 1 mm (2) 1 cm (3) 10 cm @ 1m (5) 10m

A certain liquid-in-glass thermometer with a uniform bore radius has been calibrated using the boiling point
of water and the melting point of ice. Of the following properties, what is the most essential property that
a thermometric liquid used in this thermometer must possess?

(1) high volume expansivity (2) uniform volume expansion
(3) high thermal conductivity (4) low specific heal capacity .
(5) low vapour pressure < v

Which of the following is not true regarding electromagpetic waves?

(1) Directions of electric and magnetic fields are perpendiculap to each other.

(2) Speed does not depend on the medium. of pmgm

(3) Do not necessarily require a material) medium for propagation.

(4) Direction of propagation of the wave i petpendicular to the directions of electric and magnetic fields.
(5) Can be reflected at the boundary between two ‘media.

A student has suggested the fulldwiug' three methods (A), (B) and (C) to increase the voltage sensitivity
(V/em) of a potentiometer wire. 5
(A) Increasing the length. uf the wire
(B) Connecting a resistor in series with the wire
(C) Increasing the voltage applied across the wire
Of the above three methods,
(1) only A is correct. (2) only A and B are correct.
(3) only B and C are correct. (4) only A and C are correct.
(5) all A, B and C are correct.

In a certain transformer there are 360 turns in the primary coil and 30 turns in the secondary coil. Which of
the following voltage conversions is done using this transformer?

(AC = Alternating current, DC = Direct current)

(1) 240 V AC voltage to 12 V DC voltage.

(2) 240 V AC voltage to 2 880 V AC voltage.

(3) 240 V DC voltage to 20 V DC voltage.

(4) 240 V AC voltage to 20 V AC voltage.

(5) 240 V DC voltage to 2 880 V DC voltage.

-

[See page two
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10.

7. Of the following sets of internal resistances given, the set of internal resistances

11.

12.

13.

that suits best for an ammeter (A) and a voltmeter (V) to have in order to measure
the current [ and the voltage across 1 kQ resistor of the circuit shown is

Internal resistance of voltmeter
5 kQ
1 kQ
20 Q
5 kQ
50 €

Internal resistance of ammeter
1 Q
5Q
1 Q
20 Q
5Q

(1)
(2)
(3)
(4)
(3)
Which of the following is not a result of surface tension?

(1) Formation of spherical water droplets

(2) Capillary rise of water

(3) Ability of insects to walk on water surfaces without sinking

(4) The excess pressure inside a soap bubble
(5) Escaping of water molecules from water surfaces

More Past Papers at
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Consider
(A)
(B)
(©)

the following statements made about a standing wave on a stretched string.

The energy does not propagate along the string.

The position of a node does not vary with time.

Maximum displacement achieved by each particle in the string depends on its position along the
string.

Of the above statements,

(1) only A is true.

(3) only A and C are true.
(5) all A, B and C are true.

(2) only B is true.
(4) only B and C are true.

Which of the following gates operate/s according to the truth table given?
Ar— A
A——{>D—°F } F :D_- F
._-.
+5V +5V
(R)

(P) Q
(3) Q and R only

(2) P and Q only
+ K -t___!:
®) ©

(5) All P, Q and R
When the body temperature of a person is 35°C, the peak wavelength of the radiation emitted from the body
occurs at 94 pm. If his body temperature increases to 39°C, the peak wavelength will be (Assume that the

(A)
black body radiation conditions can be applied)
@ B @

39
78

—

77

AlF
0]1
1|0

(1) P only
(4) P and R only

Which of the figures shown correctly indicate/s the polarities
of potential difference that have to be applied across the
junctions shown in order to operate the transistor properly
and obtain a suitable current?

(1) in A only (2) in B only

(3) in C only (4) in A and C only

(5) in B and C only

77

78

39

94
35 s o

x 94 pm x 94 pym (3)

4
@) 94 um (5) (gg) x 94 pm

A moving jet plane can create a maximum sound intensity level of 150 dB. Take the sound intensity at
the threshold of hearing as 107'> W m2. The maximum intensity of the sound that can be created by the

jet plane in Wm? is
(1) 100

(2) 200

(3) 400

(4) 800

1000

5
&) »

[See page three
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14. When wind blows over the surface of a still lake, a bunch of water
hyacinth floating on water as shown in figure is observed to move in the
direction of the wind with a velocity v. Consider the following statements
made about v.

(A) Magnitude of v depends on the rate at which the momentum

is transferred from air molecules to the bunch.

(B) Magnitude of v depends on the viscosity of water.

(C) Magnitude of v depends on the mass of the bunch.
Of the above statements,
(1) only C is true. (2) only A and B are true.
(3) only B and C are true. (4) only A and C are true.
(5) all A, B and C are true.

15. An object falling down vertically in air suddenly explodes into four picces. Which of the following diagrams
shows the possible directions of motion of the pieces immediately after the explosion? (| - direction of the
object before explosion)

T T N/ Tl\ =
(1) (2) 3 ) &)

16. The two straight lines shown in the displacement (d) —time () graph represent the
motions of two objects A and B started from rest at time t = 0 and moving along d A
the positive x-direction. Which of the following statements made about the motions i
of the objects is true? B
(1) The object A has travelled for a longer time than B, |
(2) When t = f, object B has made a displacement greater than A. !

(3) Object A has a greater velocity than B. iy
(4) Object A has a greater acceleration than B. (0,0) Iy
(5) Both objects have the same velocity at the point where the two straight lines

cross each other.

17. An elevator of weight 5000 N carries a load of 5000 N. While moving vertically upwards in a building, it
travels at constant velocity from 2nd floor to 12th floor in 20 seconds. The height of each floor is 4 m. If only
80% of the power generated by the motor is consumed to lift the elevator and the load against gravity while
moving at constant velocity, the power of the motor is
(1) 20 kW (2) 25 kW (3) 40 kW (4) 60 kW (5) 1000 kW

18. Three monochromatic light beams A, B and C have the same intensities (i.c. energy flow through unit area per
second). However, the wavelength associated with beam A is longer than that of B, and the frequency associated
with beam C is smaller than that of A. The photon flux (number of photons crossing a unit area per second)
of three beams when written in the ascending order, it will be
(1) C A B (2) B, A C 3 A B C 4 B, C A (5 C, B A

19. [, and [ respectively represent fractional increase in the original lengths of two rods of aluminium (Al)
and copper (Cu) when their temperature is increased by an amount of @ °C from the room temperature.
Which of the following graphs best represents the variations of 1y, and [, with @ °C? (Linear expansivities
of aluminium and copper are 2.3 x 107 °C! and 1.7 x 105 °C respectively.) :

JJu !M f,“ "'AI & r.h'l C

fc. Al !Cn Cu Cu Cu ’Cu

Al
- Al Al ! ol
0, 0) ~0 0,0 9 0,0 ¥ 09 ) 4
) (2) (3) (@) (5)
7,

[See page four
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20. During the recent hot season, the night time temperature of a certain room with closed windows in a house
made of bricks was observed to be 35 °C. A person opened the windows of the room for a few minutes at
night and allowed the room to be filled with cooler air at 27 °C which was present outside the house. Once
the windows were closed again, he observed that the temperature of the room had returned almost to 35 °C in
a quick time. Which of the following reasons he had proposed to explain the observed effect is most unlikely
to be accepted?
(1) Rapid movement of air molecules inside the room
(2) Collision of air molecules with the walls
(3) Low specific heat capacity of air
(4) Low thermal conduciivity of air
{5) High specific heat capacity of brick walls
21. A cube of ice of mass 1 kg at 0°C has a small metal sphere trapped inside as shown in
the figure, It was found that this ice cube requires 300 kJ of heat energy to completely
melt and form water at 0 °C. Specific latent heat of fusion of ice is 330 kJ/kg. The mass
of the metal sphere in grams is approximately O
(1) 30 (2) 33 (3) 91
# 110 (5) 333
22. An ideal gas is taken from state a to state b through two paths ach and adb as P
shown in the P — V diagram. When going through path ach, 100 1 of heat is c_ b
absorbed and 50 J of work is done by the gas. If the work done by the gas, when
taking the path adb is 10 I, the amount of heat absorbed by the gas during the
path adb is
() 401 (2) 501 (3) -5017 a-——s»—d
@ 60) (5) 601 00 4
23. If the ratio, e 9. [e planel for planet A is four times that of planet B, then the ratio
radius of the planet
Escape velocity at the surface of Planet A .
Escape velocity at the surface of Planet B
n 2 2y 2 (3) 4 “4) 8 5) 12
24. A network consisting of five identical parallel plate capacitors of £ h‘\ c
i ; . 0 o - . Cyiy 1
capacitance C each, is connected to a cell of voltage V as shown in B L
the figure. Assume that the capacitor plates are in free space. The net s b o8 F
electric flux through the enclosed surface § is Yoot
i ot 2 L2 3 &Y 1| 1E | L
0 g ® g, ® & T /]
C C
cv |I
@ = (5) 0 v
25. Two cells having e.m.fs of 3 V and 3.2 V and equal internal resistances of - 0
0.5 Q are connected in parallel as shown in figure.
Power dissipation by the cell combination is IZV = "“"‘“0%5‘;2
1) 001 W 2) 002 W (3) 003 W 058 ‘
4 004 W (5) 005 W o
26. Nine identical wires made of a cerain metal, each of diameter d and length L, are connected in parallel to
form a single resistor. The resistance of this resistor is equal to the resistance of a single wire of length
L. and diameter D made of the same metal if D is equal to
m 4 @ 3d @) 6d @) o 5) 184
\y o

[See page five
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27. A structure consisting of straight wire sections of AO, OB, CO and OD X XXX XX XX XXX X X X e

’ ® X XX XXX

ficld as shown in the figure, due to magnetic field it will experience X X % X x % XX XXX

1) a resultant force al the pl f th : g Aol oot
¢ alon

{ direction e pamiy £ Japex i Y wpward ¥ CTxxxxxxxnx Dxx

29.

MOH K MK x x X XX x
of equal lengths arranged so that AOC = BOD , carry currents / along the AME {
directions shown. When this structure is placed perpendicular 1o a magnetic  x Nk

(2) a resultant force along the plane of the paper in the downward direction.
(3) a resultant force along the plane of the paper to the right.

(4) a resultant force along the plane of the paper to the left.

(5) no resultant force.

The waveform shown in figure (a) is applied across the input terminals
A, B of the circuits P, Q, R and S shown below. f

A—D Kl AP 0 \/ >1

B . .
I ¢ T
P - : Q T

(@)
Be Be # *
3 1
Ry *~ S =
If the potential drops across the diodes are negligible, the input waveform will travel unaffected through
(I) the circuit P only. (2) the circuit Q only. (3) the circuit R only.
(4) the circuit S only. (5) the circuits R and S only.
Two children of masses m, and m, are standing
in equilibrium as shown in figure, on a uniform
rod which is balanced at its centre of gravity O.
Then they start moving simultaneously on the ¢ s —
m, m,

rod at constant speeds v, and v, respectively
while maintaining the horizontal equilibrium of
the rod. Consider the following statements made about the motion of the two children.
For the equilibrium to be maintained at any time ¢,

(A) they should always move in opposite directions.

(B) they should move keeping their total linear momentum always equal to zero.

(C) they should move so that the moment produced by one child about O is always equal and opposite

to the moment produced by the other child about O.

Of the above statements, )
(1) only A is true. (2) only B is true.

(3) onlyA and B are true. (4) only B and C are true.
(5 all A, B and C are true.

A uniform disc of mass m and radius r rolls
without slipping, initially along a horizontal
surface, and subsequently starts to climb up a
ramp as shown in the figure. The disc has a linear
velocity v on the horizontal surface. The moment
of inertia of the disc about the axis through its
centre and normal to the plane of the disc is = | = -cocmmmmmmmmmia Y

2
27 What is the maximum height h to which TISITTIITI LA/ FITITT I/ L 777777

.
the centre of mass of the disc climb?

2 302 3v v
v == i’ iy §5) ——
(D 22 (2) 28 3) g Q) - (5)

>,
[See page six
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31.

32.

33

34.

35.

36.

UV = ra v
37. A ray of light is incident perpendicular to the surface AC of a right angled glass prism A
as shown in the figure. Minimum value of the refractive index of the material of the
prism for which the ray will follow the path shown is 45
(1 122 2) 141 (3) 1.58 >
@ 173 (5) 187
Y Op
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A glass of fresh orange solution of volume 500 cm® contains a few orange seeds at its bottom. It was observed
that the seeds just began to float at the bottom when 10 grams of sugar was dissolved in the solution. Assume
that the addition of sugar does not alter the volume of the solution. If the density of the orange solution before
adding sugar was 1000 kg m™, the density of orange seeds (in kg m™) is approximately equal to

(1y 1020 (2) 1040 (3) 1060 (4) 1080 (5 1100

A boy, sitting on a smooth turntable with a weight in his each extended hand, is rotating with an angular
velocity @,. When he bends his hands towards his body, the angular velocity becomes ;. If I, and [, are the
moments of inertia of rotating systems when the hands are extended, and bent towards his body respectively,
then

(1) @y > e, l,>1 and oyl > e, (2) o)< o, ;> ad ol < ol
(3) wy < w, I> I and wyly = w0, (4 w, > o, I, <I and wyl, = w ]
(5) wy = @, I = I, and w1, = w1,

A rod XY rests between two smooth boards PQ and QR kept
inclined to the horizontal as shown in the figure. Angle POR
is 90° and the surfaces of the boards are normal to the plane
of the paper. The centre of gravity of the rod is most likely
to be situated at the point

(1) A (2) B (3) C

@ D 5) E

Two objects A and B of the shapes shown in the figure, and
a spherical object C, all having identical masses, are mounted
rigidly on a horizontal surface along the y-axis by three thin
rods as shown in the figure. Both x and y axes are located on
the horizontal surface.

A stream of air flows through the objects parallel to the surface ——

and along x-direction. (Assume that the air flow causes no

turbulence around the objects.) The magnitudes of the forces

F,, Fgz and F exerted by the objects and the sphere on the

mounifed rods, when written in the ascending order, it will be P =X
A

(1) Fy E, F. (2) Fy, F, F, 3 Fu. B, Fy
@) F, F. Fy, ($) Fp Fy F,

A mass is resting on a horizontal surface which moves up and down performing

simple harmonic motion with amplitude A as shown in figure. The maximum

frequency with which the surface can move while keeping the mass always in
contact with the surface is

1 1

A whistle emitting a sound of frequency f moves along the circumference of a circle of radius r at a constant
angular velocity . v is the velocity of sound in air. The highest frequency of sound heard by a listener, who
is at rest outside the circle is

m =) o= e -2 w2 e ()

[See page seven
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38. When an object is placed on the principal axis of a thin convex lens of focal length £, it forms a real image
at a distance V, with a linear magnification of m,. When this lens is replaced by another thin convex lens of
focal length f,, (f, < £,), being kept at the same position the new image distance V, and the magnification m,
will satisfy the conditions,

() V, >V, and m, > m, (2 V, >V, and m; > m,
(3) V, <V, and m, > m, @ V, <V, and m; > m,
(5) V, <V, and m, = m,

~

+q
39. Two point charges of +¢ each, are held at vertices B and C of an cquilateral ‘.'P
triangle ABC of side length a, and another point charge of +gq is held at the WA
point P as shown in the figure. A zero resultant force will act on a positive unit
charge placed at point A when the distance AP is equal to

(1) V2a o 4 G) 2
. (+3)
&) % (5) a

40. In the circuit shown, the two cells have negligible internal resistances. In the circuit,

(1) a current of .7!:% passes through the 2V cell.

(2) a current of % passes through the 2V cell. 3V A R
(3) a current of 17? passes through the 2V cell. T
R 2R

(4 a current of %passcs through the 2V cell.

(5) a current does not pass through the 2V cell.

41. Two narrow tubes of equal lengths but different radii of cross-section are connected end to end, and water is
allowed to flow through it as shown in the figure.

If v, and v, are the average velocities with which water flows through cross-sections of the tubes, and AP,

. - . AR
and AP, are the pressure differences built up across the tubes as shown, then the ratio, A_PI' is equal to
2

1
. 2 3 4
o er el el b
M ("2} 2) ™ (3 [ v, 4 v, 5) v,
42. A student performed an experiment to verify the Boyle’s Law using a constant P

mass m,, of an ideal gas at the room temperature of 27 °C and obtained the graph
given in the figure. Here P is the pressure and V is the volume of the gas.

He then removed a certain amount of gas from the volume V and repeated the
experiment at a temperature 100 °C above the room temperature. If the new
graph he obtained has the same gradient as the graph shown in the figure, the

mass of the gas that he had removed is DO %,—
27 7 ! | ;
T @ 1000 3 zm @ 5 m & 5my
b S

|See page eight
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43. In the circuit shown, both cells have negligible internal resistances. R’ is
the value of a variable resistor. Variation of the voltage V,, (= V, — V) R R
across the points A and B with R' is best represented by A B T 6V
R

(0 ] n) T | ¥ T T T T 13 T T T T T T T !
v (3) (4)

-
|

i //’_-ﬁ
0.0 ,

i1 3R 6R 9R i2R R

Sy )
“3 =

Absolute humidities of air inside three closed rooms A, B
and C of volumes V,, V, and V. at atmospheric pressure A
are S,, S, and S, respectively. [See figure (a)]. The dew V. §
point of air in room A is T;. When the doors are opened as 4o

kN

shown in figure (b) and the air in three rooms are allowed " I
to mix, the common dew point of the three rooms will B ! c B _— c
remain at Tﬂ if Ve Sa V. S
. ) c
M s, = VySp + VS
Ve tVe @ (b)
Sp +8
2) §,=-E—K
@ S, 3

B3) V,Sy=VpSp+VSe

(4) E‘i = .%_-QL..S:Q_
Vi V5 ¥

(5 Sy =550

A 2 pF capacitor and a 1pF capacitor are connected in series and charged by a battery. Then the stored
energies of the capacitors are E, and E, respectively. When they are disconnected, allowed to discharge,
and charged again separately using the same battery, the stored energies of the two capacitors are E; and
E, respectively. Then

() E;>E, >E >E, (2) E,>E,>E > E,

(3) E;>E, > E, > E, 4 E > E, > E > E,

S) E > E, > E, > E, )

[See page nine




AL/2016/01/E-1 -9-
—

46. The height of a rectangular heavy metal block of mass M, area of cross-
section A, and made of a material of Young's modulus ¥, when placed on a
horizontal surface as shown in figure (a) is L. If four blocks identical to the
above mentioned block are stacked together as shown in figure (b), the overall

height of the four blocks will be r/—A
(1) L(4-2—“fi) @ L(4-§—M—3) 3 L(*i—zﬁiﬁ) 3
YA YA HT7TT7777777 777777777777
- SMg _aMg
@ L(4 5% ) (5) L(4 = ) (a) (b)
47. Two blocks of mass 2m and m are placed in contact on a smooth surface as
shown in the figure (a). If an external horizontal force F is applied on the block ——— 2m m
of mass 2m, which of the following figures shows the forces acting on the two
blocks correctly? - "/////{E;ST/?/
" R R
R a
; r . e HE [— e 5 [50E
mg rrig mg
'
2mg 2mng 2mg
(n (2) (3)
R R
& R
F 2 F ¥zt
e . More Past Papers at

2mg 2mg tam“guru.lk

@) (5)

48. As shown in the figure, a rectangular wire loop ABCD is inserted perpendicular to a uniform magnetic
field confined to a region PORS from position 1 and taken across the field with a constant velocity v. It
passes through position 2 and finally taken out of the magnetic field at position 3 with the same velocity.
Which of the following statements is not true?

(1) When the loop passes through position 1, a constant e.m.f.
will be induced only across section BC of the wire loop.

(2) As the loop passes through position 2, constant e.mfs
will be induced across AD and BC, and they are equal
and opposite to each other. 1

(3) At position 3, a constant e.m.f. will be induced only
across AD.

(4) At position 2, the resultant force on the loop due to
magnetic field is zero,

(5) The directions of the forces due to magnetic field on the
loop at positions 1 and 3 are opposite to each other.

~
et |
|
a

KL

o

X XXX XX
4
b
o
i
o
;

S

X Mgy X X
X K K ¥ XK M
o ox % X

kxxxblxxxx:ﬂ'kﬁn

e
|

!

ip-1)

K)‘KIKKHH

3
be % X x %X ¢ x x o

e x xRt wocrx
WX XXX
}:xxxﬁx
L3 S S 3 3% 3 4
'a-::txxbxi
BoX X XM
r:xunxx*xxmxx
KX XXXXX
X xx

L

BLE XML X
=

[

K -,
[See page ten
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49, Three thin long and straight wires carrying equal currents | are ¥y

held in fixed positions A, B and C perpendicular to the plane of e

the paper as shown in the figure, where OA = Im, OB = Im

and OC = 2 m. Two other thin, long and straight wires arc also —Yot i

held perpendicular to the plane of the paper, at points x, and y,
where x, = 2 m and y, = 2 m. Which of the following currents

set up in the wires at x, and y, will produce a resultant magnetic Ag 3 e
field of magnitude Ez';—! in positive y-direction at the point O. o ® "
Current o be set up | Current to be set up Y 2l
in the wire at x, in the wire at y, a

(1) 3 © 4 @

(2) a © 6l ©

(3) 4 @ 3 ®

4 4 @ 4 ©

(5) 6l © 4 QO

50. A particle of mass # is attached to one end of a light elastic string of force constant k and
unstreatched length of /. The other end of the string is fixed onto a vertical frictionless AY
wall at y=0 as shown in the figure. The particle is then projected vertically downwards

from the position y =0 with a velocity v, (vu < ,fZg.Eﬂ ) Neglect the air resistance,
After passing through its lowest point in the path, the particle will again come to rest J-y=0
momentarily at a point whose y coordinate is

[t + 2810) - ki |

i = (vg +2gly)

M 2gm @ 2
vg' +2gl, mu& + kig
2
v
1
()] 28
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