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G.C.E. (Advanced Level) Examination - August 2010
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Important:

This question paper includes 66 quesuons in 07 pages.

Enter your Index Number in the space provided on the answer sheel.

Instructions are given on the back of the answer sheet. Follow them carcfully.

In each of the questions 110 60, pick one of the alternatives (1). (2). (3). (4). (5) which is correct or most appropriate 59
mark your respons¢ on the answer sheet in accordance with the instructions given therein.
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O
= Answer all the questions.
2]
o

Use of calculators is not allowed.
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(g = 10N kg™)

01, The dimensions of moment of inertia is .
(5) MLT!

(1) ML? (2)ML ()M (4)L
02. ST unit of the quantity of heat is
(1yCal (2) W (3) K () (5)cd

03. When white light passes through a glass prism, which of the
following colours deviates the least?
(1) green
(4) yellow

(2) orange
(5) indigo

(3) biue

04. Thedistance from the eye lens to the retina of aperson is 1.7 cm.
The focal length of the eye iens when the eye is in completely
relaxed position is
(1) 0.85cm
(4) L4cm

(2) 1.0cm
(5) 1.7cm

(3) 1.2em

05. Consider the following statements made about a voltmeter and
an ammeler.

(A) A voltmeter has a large internal resistance and an ammeter
has a small internal resistance.

(B) A voltmeter is connected in series with a circuit component
to measure the voltage across the component,

{C) An ammeter measures the charge per unit time that flows
through it

Of the above statements

(1) only (A) is true,

(3) only (A) and (B) ere true.

(5) only {B) and {C) are true.

(2) only (C) is true,
(4) only (A) and (C) true.

06. Two guitar wires 4 and B identicel in ali respects except that the
diameter of 4 is twice the diameter of B, and are subjected to
same tension.

mummuI.Muem produced by A

fundamental frequency preduced by_B'

The retio,

L. L
() { @ % (3) J}
@ 2 9z
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07. In order to double the root mean square speed of an ideal gas, the
factor by which the absolute temperature of the gas to be i,
creased is

(1) 2
(4) 8

(2) 2
(5) 16

(3)4

08, If the angular velocity (©) an object @
varies with time (t) as shown in fig
ure, the corresponding variation of
angular displacement (6) with time
(1) 1s best represented by

| \.
0 —— i
0 t UL—_——g 1 0 ol

(1 " @ )
9 L o
0 \—_ﬂ
0 00 -1
(4) (5)

0S. A major artery with a 1.0 cm? cross-sectional area carrying blood
branches into 18 smaller arteries. each having a cross-sectional
erea of 0.4 cm? and carrying equal volumes of blood per unit
time,

speed of blood in the major artery

speed of blood in a smaller arlery

The ratio, - is

(1) 36
(4) 84

(2) 4.0
(5) 45

(372

10. The figure shows a wave pulse travell ing along & string towards

&ts end which is connected to a small light ring that can move

along a vertical wire. Which of the foliowing figures besi repré
_ . ) . o

— e
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als the shape of the wave pulse at

l 1 M
ol the pulse reaches (he ring? he instant when the peak

— - ‘ e
(N I (2) | 3 |
,‘f—_\l
@ ' ® J

11. A point object O'is placed in front of a
thin convex lens as shown in the figure,
The refracted path of the incident ray
shown is best represented by

4) (3}
R R
12. Current through ammeter A of the—
circuit shown is ‘ R 1
- Y ¥
.{1]0 o 3R | v-.-_';_.—r-ll) \

v v i_.. ..:_——] —_—
3) == 4)
3 R (4) = r={!i~’ Vr=0
(5 3¥

R

13. A coil made of a platinum wire has a resistance of 50 Qat 0°C.
When immersed in melting lead, the resistance of the coil increases
to 115 Q. If the temperature coefficient of resistivity of platinum
is 4.0 x 102 °C”", the melting point of lead is

(1)225°C (2) 325"C (3) 475°C (4) 575°C (5)598 °c

14. The circuit shown in figure is constructed using ideal
components. A is an ammeter and V_is a voltmeter. If a Student
by misiake replaces the ammeter A with an ideal voltmeter

V.. then Y, and V_ respectively read 1----
MHivav

.’L-j!
!5, In the nuclear reaction,
Ty, A A+h
X = S v
Particle denoted by a is
(1) a proton. (2)anclectron.  (3) a neutron.
(4) an o particle. (5) a positron.

16. A small conducting sphere of mass m has a + Q charge. This
sphere is hung form an insulating thread of length |ina region
where there is an electric ficld of intensity Ein vertically down
ward direction, (in addition to the grnviluli:m;ﬂ ficld), and is
allowed to oscillate as a simple pendulum. [T the period of small

oscillations of this simple pendulum is T. then

} [ i , L
(HT=2x 3;- @ T=2r \[25F 3)T=2n |5TQF
4) T=2 f (5) T=2n l@

= L1 - [— .

g-%ﬁ g* 'm

17. Two stars, A and B of uniform density have cqual raﬁii. Star A
having twice the mass of star B is spinning three times faster
than star B.

angular momentum of star A

he ratio, — ————— ———————
TROIS angular momentum of star B
m% @2 ()3 @e (5)18
18. A circular disk of radius 0.5 m rolls with a uniform angular

speed 12rad 5" on a horizontal surface without slippipg. Two
peints P and Q are located on the perimeter of the disk. The
speeds of the two points relative to the carth when they are at
the positions shown in the figure, are

P Q
(1) 6 ms’ 6 ms" P
(2) 6ms’ 3 ms* { ) )__¢,
(3) 6 ms* 0 . s
(4) 12 ms’ 6 ms* Q
(5) 12 ms" 0 ms*

19. The graph shows the variation of a Po—:

F(MN)
rﬂ?y— — F
force F exerted on an object P when ‘ - %

it is moving along the x-axis from 5 “
x=-5tox=35. 0

The work done on the object by the force is

(H 101 (2301 (3)403 (4)5¢1 (5)100)

20. Abox (A)of mass 50 kg is piaced __
on the horizontal floor-bed of a
lorry as shown in the figure. The
coefficient of static friction
between the box and the
floor-bed is 0.8 and the lorry
accelerates along a straight
horizontal road.

The maximum acceleration the lomry can have so that the box
will not siide over the floor-bed is

(1)2ms? (D4ms? (3) 8ms? (4)10ms® (5)12ms’

(2) IV, 0
312v.0 (4)0, iV v 1060
vy |
Q-2

2016 (Adv.Levei) Physies 1

5B

| &
B

www.alpanthiya.lk



21,

22.

23,

247

25.

26.

When a standing weve is setup on a string fixed at both ends,
(1) the number of nodes is equal to the number of antinodes.

(2) the wavelength of the wave is 2iways equal to the value
obtaincd when the length of the string is divided by an
integer.

(3) the frequency of the wave is equal to the value of the
number of nodes times the fundamental frequency.

(4) the frequency of the wave is equal to the value of the number
of antinodes tlimes the lundamenia! frequency.

(3) the shape of the string at the fundamental frequency is rot
symmetric about the mid point of the string.

;l'lhc ratio of sound intensities and the corresponding difference
in sound intensity levels (in dB) of two sound sources are
numerically cqual, then the ratio of sound intensities is

(1) 10 (2} 20 (3)100 (4200  (5)1000

A telescope having a magnifying power of 15 has an eyepiece of
power 50 diopters. The length of the telescope, when it is in the
normal adjustment is

(1) 15¢m (2)28em  (3)30cm  (4) 32em

(5) 64cm

I'wo particles having charges +(
and -0 revolve in opposite
directions with the same angular
frequency w along two circular
paths of radius r, which are very .
close to each other as shown in the
figure. Magnetic flux density at the
centre of the circular paths is

(1) zero 2) _5:‘?;2 3) ”"S:ﬂ
(4\ 'le'ﬂ - {5} HQ‘D

Figure shows three arrangements (A, B and C) of four identical
particles with three of them placed on a semi circle and fourth
placed at the centre of the semi circle. If the respective
magnitudes of the net gravitational force on the particle at the
centre due to the other three particles are represented by F,, Fy

and I_ then

(A) (B) ©
(DF. > F > F (QF<F.<F, ()F <F<F,
@F.=F,=F,  (F.=F,>F,

Figure shows four pcint charges and a Gaussian surface S.
Censider the following statements.
(A)Net electric flux through the
surface depends only on the®%,
fields procuced by g, and g,
(B) The electric field intensity at
_point P depends only on the
ficlds produced by g, and g,
{C) The clectric field intensity a2 poini P depends on the
locations of the charges ¢, 9. g, a_u-d q,

—
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OF the above statements

(1) only (A) us true

(3) only (B) and (C) are truc.
(5) al! (A). (B) and (C) are true

(2) only (A) and (B) are true.
(4) only (A) and (C) are true,

27. Which of the arrangements shown isfare cquivaicnl Lo a NOT

gate?
{P) {2/
® (s) [
(3) P only {2) Q only (3) P and Q only
()P, QandSonly (5)allP.Q.Rand S

28. Figure shows two silicon transistors T,and T, located in a

circuit, which operate properly. if V. valucﬁ of the transistors
T,and T,arc 0.1V and v respcctwcly which of the following

lslruc'? . :
ey K
I

T, |
(1) ¥, of T, is approximately 0.6 V.
forward biased.

(2) ¥,. of T, is approximately 0.6V,
forward biased.

(3) ¥,. of T, is approximately C.6V.
reverse biased.

(4) V,. of T, is approximately 2.3V,
forward biased.

(5) ¥,.of T, is approximately 3V, and the BC junction is reverse
biased.

-

and the BC junction is
and the BC junction is
and the BC jusnction is

and the BC jurction is

29, When a glass capillary tube of internal diameter d is immersed

vertically in watcr, the water level inside the tube rises to a
height of h. The variation of h with d is best represented by

o I__% L

h h
A
) —
>d 0 —>d ———d
(1) ) (3
h
A
—>d

R

@
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o Two light reds of initial lengths I, and I,. having
equal areas of Cross-section are joined end 1o end,
and a force ¥ 15 applied as shown in the ligure,
1f the respective Young's moduli of the materials of
gods are I and 1., (see ligure) then they will con
rract by the same amount when

(e = EL ()Ll = EJ )7, -EJN,
TR A S)rM = E,

31, A cnicket hall of mass 0.15kg F(N) ¢

travels with a speed of 20 ms! 13 500

just betore batted by a e
patsman When he batted. the
variation of the force (/)

exeried by the hat on the ball

with time (1) s shown in the 0
graph. [fthe ball bounces back

—

s}

—

0.001

in the opposite direction the speed of the cricket ball just after
baling 1s

(1) 20ms-1
(4) 70 ms-1

{2} 25 ms-1
(5} 11Ums-1

(3) 65ms-1

32. If the moments of inertia of an uniform cylindrical rod about the
mxes A, Band C shown are |, 1_ and |_respectively, then

B.. C
\T Y
A
__ﬁ_{}_ ....................... R I H__._
|-
mi >0 > @1, <, <. =L>1,

oL, =1, =1 Syl > 1. > 1,

33. A cube of wood is floating in a beaker of
waler as shown in the figure. At time t=0,
the beaker begins to move in the downward
direction from rest with a constant
acceleration. The variation of the volume V
of the portion of the cube that is immersed
in water, with time t is best represented by

()

(@)

5B

>
@

34 Two long paralle! wires placed %
normai to the plane of the paper [
carry cqual currents in opposite | —
dircctions as shown in the higure. 1

The variation of the component of the magnetic flux density in Y
direction {13) along the x axis is best represented by

B
.

/ B

" |
Y% Y

www.alpanthiya.lk

— —_-\—4-—“;“—}7_-; -;_\:— io —/ﬂ(
() @ -
EJ-T B!
N[ I |
(4)

(5)

35. Sensitivity of a potentiometer can be increased by
(1) increasing the e.m.f. of the call connected across the wire.
(2) reducing the resistivity of the wire.
(3) connecting a resistance in series with the wire.
(4) reducing the diameter of the wire.

(3) maintaining the temperature of the wire at room
lemperature.

36. The figure shows two transformers A and B connected to power
lines. The primary coil of A is connected to a voltage of 33000V
ac and the secondary coil of B provides a voltage of 230V ac for
domestic use. Transformer A has N, and N, turns in its primary
and secondary respectively. Transformer B has N,and N, turns
in its primary and secondary respectively.

-———

=

33000V §
N N
-F_L_._-A N )

If the power losses in the system are neglected, which of the
foliowing is true?

_ 33000 N, _ 33000 NN, 33000
'ﬂf 230 N, "7 230 NN, 230
(1} ) 3)
N N 33000
NN, 33000 R = -
ﬁlﬁ’ L 230 : ™y 230
C)] {5}

37. A fish in a lake releases an air bubble of voiume 2.5 x1 O"m* This
bubble subsequently releases & volume of 19*m’ air into the
atmosphere. If the atmospheric pressere is 10° Pa and the

density of water is [0" kg m”, depth of the position of the
is, (neglect the effects of serface {ension) e fish

————
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(1) 30m
(4) 60

(25 40m (3)50m

(5} 80m

38, Air is_rapidl}' pumped into o tyre by a bicycle pump. Which of
Uke foflowing is true for ir inside the pump during the pumping
process? (ifere all the symbols have their usual meaning)

AQ Al AU
(no ncgative positive
(2) posilive  positive posilive
(30 posilive negative
e = positive positive
(5)negative  negative posilive

39. An clectric heitle requires 0.2k Wh to raisc temperature of 2kg
of water from 28 °C 1o the boiling point of 100°C. If the specific
heal eapacity of water is 42001 kg K. the cfliciency with
which the kettle works is
(1) 42% (2) 54%
(4) 72% (5)84%

(3)60%

40. The variation of temperature (0) with time (¢} for two liquids P
and O of cqual masses heated in identical manner are shown in
the figure,

Consider the following statements.

(A) Liquid Q is a hetter thermometric liquid than P to measure
temperature varialions in small quantities of liquids.

(B) Liquid Q is mors suitable than P to construct a constant
temperature liquid bath.

(C) Liquid Q is better than liquid P for heating air in 2n enclosed
room by sending through a spiralled pipe as shown.

Cf the above statements

01

(1) only (A) is true. = Room

Liguic out
(2) only (B is true. . =
(3) orly {A) and (B} are tree.
(#4) only (B) and (C) are true.

(5) ali (A). (B) and (C) are true.

Liguid in =——

41. The equivalent resistance across points A and B of the resistor
network shown is

1 ! R R
(H3R @R A ﬁ_j
MR @R
5) R

42, The graph shown the variation of a mag

E
J/\. 0

&

o

&

nefic Mux (§) through & coil with time ().
The variation of the corresponding in
duced c.m.f. (£) with time (1) is best
represented by

I
iya.lk
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E
|
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43.

44.

(4)

The respeciive effeciive
resisiznces 'seen by’ the voltage
source V across AC and 8D are

l r R
(2)Rand 0

!.'-
(S)Rand =

SR
(n TandR

(3 %}_md @ {4) R and 3R

In the circuit shown, D is a silicon diode.
The voltage source provides a variable
voltage I". Which o the following curves best ;. I 100

represents the variation of / with ¥? /r D
| |
0
(¥ Vv
43. A small sphere falls threugh two columns of

immiscible liquids in a deep container as shown
in the figure. Ifn, and n,are the viscosities of
the two liquids. and v, and v, are the
crresponéing lerminal velocities of the sphere
respectively, then

:’) Tl|up =T‘ju; {;} r||u| = "I,U;-

@) ny, >mn,

2 npenp,
(3) nv, =n,,
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47,

48,

49.

30.

e

A and B are two conducting spheres having radii R and R

mspcctwe!y. and each carrying a charge +(Q. When the l%vo
spheres are :u:par_alccl by a distance d (>> R). as shown in the
figure. the electric potential at point P is V.. When these two

spheres are mn:?-:cicd using a very thin metal wire, the electric
Pp:enual at P will become

(1) zero. (2)1;Jl (3) 314’14 : =

v, (5)2V, @ P 0O
o a

A particle having an electric charge is travelling along a circular

path under the influcnce of a uniform magnetic field. Consider
the following statements.

(A) Dircction of the velocity of the particle is always
perpendicular 1o the direction of the magnetic field.
(B)  Timerequired for the particle to make one revolution is
independent of the radius of the circular path.
(C)  Speed of the particle is directly proportional to its
_Mass _ ratio,
charge

Of the above statements

{1) only (A) is true (2) only (B) and (C) are true

{(3) only (A) and (B) are true.  (4) only (A} and (C) are true.
(5) a!l (A). (B) and (C) are true.

could be moved up and down together.
The equivalent capacitance of the sys 7
tem is given by

P, 0. R and § are four parallel P |

conducting plates cach of arca A, and  § ™ x

Pand S are fixed plates. Plates ¢ and —_—3

R are connected by a rigid conductor ?h

as shown in the figure so that they R l i
S

A 2 EA
(3= @ 5 D 5=
@) _&A (5) &N

a+h+x x-b

When a free particle with kinetic energy K and de Broglie
wavelength A enters a certain region its potential encrgy becomes
V. The particle's new de Broglie wavelength is given by

(1) 1}% (2) ;\IKE‘; 3) 1.[1_+_§,]
@a[i-§] o xEr

Two emply boxes of volumes 0.1 m? and 0.3m? filled with air at
room temperature of 30°C are sealed and stored in a refrigerator.
A packet of moisture absorbing silica gel has been inserted into
the 0.3m’ box just before sealing. Later it was found that the
relative humidity of air inside the small box reached 100% at
15°C and relative humidity of air inside the large box reached the
100% a1 5'C. If the absolute humidities of air at the dew points
of $'C and 15°C are 6.8gm™ and :2.7gm” respectively, then the
amount of water vapour absorbed by the gel is

() 1778 (2)204g (3)3.8lg (4)680g (5)12.708

E———
—,:—;__-L_n

51, The diagram shows two thin
smooth strips of aluminium of
length | pasted on a flat smooth ¢
horizontal wooden surface S.
Strips are connected 10 a
battery at onc end. A uniform
upward magnetic

T

i it
~T P
=T

ﬁc!_d is setup. perpendicular to the surface, throughout the
region between the aluminium strips. When a steel rod is placed
on the two aluminium strips as shown, the rod starts to move.

The var{alion of the velocity (u) of the rod with distance along
the x axis is best represented by

e ®

@

. o v w
: i H
0 ' . N | :
0 I * _'-} QL x 'UB i X
Z ;| 3
M (2) (3)

)
.

]

4

: 0 ()l {
-3 0 X 0 ]

(4) ()

52. A 110 W immersion heater is placed in a metal container of teat
capacity 200JK"', containing 1kg of water. it is found that
although the heater is kept switched on for a long time the
temperature of water rises only upto 90"C. The temperature of
water L0s after turning off the heater, is closest to. (specific heat
capagity of water = 4200 J kg'K"')

(1) 89.50"C
(4)89.73°C

(2) 89.68 °C
(5)89.75'C

(3)89.70"C

53. An artillery gun is positioned on a horizontal ground and an
artillery sheli is fired from it so that the shell would land at a
target, which is located at a distance 2000m from the position of
the gun. Accidentally, the shell explodes into two pieces Aand B
at a certain point of its trajectory. The mass of A is twice that of
B. and both pieces land at the same moment, after travelling in
the same vertical plane. If A lands at a distance 1800 m in the
directicn of the target from the gun, the distance to the landing
point of B from the gun is

(1) 1600m
(4) 2600m

(2) 2200m
(5) 2800m

(3) 2400m

54. A 10 cm long pencil is placed along the optical axis of aconvex
lens as shown ir the figure. If the iength of the image of the
pencil is also 10cm, the value of the focal length of the lens is
(Nd4em  (2)8cm (3) !0cm
(4)12cm  (5)20cm

==
oem om

55. The wheel shown in the figure is made of three bi-meteal (P.Q)
strips attached to the axis using radial metal parts. This can be
selup to oscillate about an axis perpendicular to the plane of the

wheel and passing through the centre. The wheel is designed

=

o — N
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such that the oscillating period of the wheel remains the same

rcgar.dluss of the changes of the surrounding temperature

Consider the following starements.

(A) The moment of inertia of the wheel
should not change with the
lemperature.

(B) The shape of the wheel should not
change with temperature.

(CYThe linear ¢xpansivily of metal P
should be greater than that of Q.

Of the above statements,

(1) only (A) is true

{3} only (C) is true

(5) all (A). (B) and (C) are true

(2) only (B) is true
(4) only (A) and (B) are true

36. Three masses m, m, and m, of hot water at temperatures 0.6,
and 0, respectively are added to three identical containers cach
having mass m of water 10 achioy ¢ the same final temperature 0,
Then the containers arc allowed to cool. The cooling curves for
the three containers are shown in the figure. If the rate of loss of

heat form cach container is the same. then

(Nm,<m, <m and 0, <0, <9,

(2)m|<m?<m]u.ﬂd g9, >8, >0,
(3)m,>m, >m, and 9 <89, <6,
(ym>m, >m, and 6, >0, >6, )

{S)m,=m, = mand 6 =8, = 9,

57. A monochromatic ray of light is
incident closc and parallcl 10 &
diameter ol a transparent plastic ~..
sphere with centre O and refracied -
as shown in the figure. The —
refractive index of the plastic is
closest to {lake sin @ = 0 for smeali

0 angles)

(2 @13 ()15 @20 {525

A source of sound is located at a point O above the carth
surface. In the daytime, the air temperature decreases gradually
when moving upwards from the earth surface. Which of the
following figurcs best represents the way in which the wave
fronts of the sound emitted from the source are propagated?

@ r:s.:
@ ")

58.

-

Two cars are moring along a road at constant speeds as showp
in the figure. The driver of A is sounding the horn of his car of
frequency f, continuously Initially the car B is moving faster
than .. Suddenly B slows dowr and stops..f continues to mov e
at the same speed B which is stopped. The graph that beg
represents the variation of frequency (/) of sound heard by the
driver of B with time (1) i$

f
ﬂ'\ — M
R
L 5t L !
() (2)
S
l -
I
[]
S,
(4) (5}

60. A metal rod is initially at 0°C. New one end of
this rod is immersed in boiling water and the
other end is held by fingers as shown in the |
figure. The temperature of the fingers is 37 'C. | Xp1 |
Which of the following curve correctly “
represents the variation of the rate of flow of 'j:::_'
heat r'PVJ along the rod with x at a certain
instant?

R, R,

N

(1 0
) (2) (3)

Ry R

;» _

AR AN

G &)

—
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