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GC.E. (Advanced Level) Examination - August 2013
PHYSICS - 1 .

Two hours
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Answer all the queslions.

This l.}ucslion_pnpc_r cunsists 50 qucsiiuns.ir: 5 pagc-s.
Write your Index Number in the space provided on the answer sheet,

instructions are given on the back of the answer sheet. Follow them carefully.
In each of the questions 1 1e 50, pick one of the aiternatives (1), (2). (3), (4), (5) which is correct ormost sppropriate and

mark your response on the snswer sheet withe cross { x ) in accordance with the instructions given in the back of

the answer sheet.

Use of calculstors is ne! sliowed.
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§| unit of Planck constant is

(s 2)Js G)JKY @K (5 )s

Which of the following waves requires a plysical medium for
traveliing?

(1) Light waves

(3) Sound waves
(5) Gamma rays

(2) Radio waves
(4) X - rays

Eicctromgnetic radiation of frequency £ is incident on a

photosensitive surface of which threshold frequency for emis

sion of photoelectrons is £

Which of the following 15 not true?

(1) No photoelectrons are enntted when < £,

(@) [, is a chwactensuc feature of the malterial of the
photosensitive surfuce

(3) When [ > . the rate of the emission of photaclecirons
increases as the intensity of incident radiation incredses.

(4) The stopping potential is directly proportional to 2.

(5) The stopping potential is independent of the intensity of
the incident radiation,

. Consider the following statements made regarding the speed of

sound,

(A)The speed of sound in air increases with the increase of
temperature of air

(B) At a given temperature the speed of sound in a metal is
higher than that in air.

(C) The speed of sound depends on the frequency of the sound
wive

Of the above statements

(1) only (A) is true

(3) only (A) and (B) are true

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

{2y only (C)is true
(4)only (Ajand (C) are truc

As shown in figure, a box is placed on an vil _
layer of viscosity 17 and thickness d. The area f f= vy

d o

of the surface of the box in contact with the I
oilis A. What should be the horizontal force
F 10 be applied non the box in order 1o move
it al & constan! velocity v7?
- Ad _ nAv
(h F= S @) F= R

!'ﬂ'
3 F= E (4) F =6mnAvd
(5) F=6xvap -

06.

07.

08.

09,

235

92 U nucleus and results ina

A slow neutron is absorded by a

fission process ns follows.

1
llln-i 23; U — lggﬂa+ gz Kr+x gn

The value of x (number of neutrons produced) of the above

fission process is

(1 22 3)3 H4 (53

If the mean outpul pressure of the heart is 1.2 x 10*Pa and the

mean blood flow rete is 5.0 x 10* m’ per minute, the mean

outputl power of the heart is

(hos W 2) 10w 315w H2EW(S)25W
v -

An ohject is projected under gravity with * M \

velocity , in a direction which makes ar

angle 0 with the horizontal as shown in

the figure. Which ol the following graphs

correctly indicates the variation of the horizontal (uv) and

vertical (v,) components of the velocity of the object with time (/7
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Two athletes run a 10 km race with constant speeds v and v, in
o circulur track of radius 50 m. It has becn observed that the
athlete with speed v completed 10 rounds when the other
athlete completed 9 rounds, The ratio -?!*

Mm%y @ = @) s

is

@9 (59
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10.

il

12.

13.

id,

T'wo wheels A and B of'a machine rotate about a common axis in
the same dircction with angular speeds w ,and @, respectively.
See figure (a). Moment of incrtia of wheel A about the axis of
rotation is /, and that of wheel B is I, Al a certain instant, iwo
wheels are pushed towards each other until ihey are firmly
pressed and the system rotates with a common angular speed o,
without stipping. See figure (b). The value of w is given by

—

figure (a) figure (b)
M _ hoy +laen
N L
oy +1zen
() @ = Jwa, ) W= ooyt
o= 00 1203
O

A block of mass m, kept on the horizontal truck-bed, is at rest
with respect 1o the truck when it is moving horizontally with a
constant acceleration a. The coefficient «f static friction
between the truck-bed and the mass is @ The frictional force
acting on the mass is given by

(1) ma (2} pi ma
(4) fim (g - a) (5) mg

(3) umig + a)

A simple pendulum is constructed by suspending = small metal
bob with a fine wire of the same metal, The perivd of the
pendulum at temperature 8 is 7. When the pendulim operate:
ata higher temperature of 8 the period of the pendulum would
be (Linear expansivity of the metal is a)

@ T

@ Nvaisy-4)) "l

M) 7 + a8, - 0))

T
GHTqiﬁﬂ

® 75 Jale, -4)

The atoms of an ideal gas have a cerlain mean kinetic energy al
10 "C. Their mean kinetic energy will be twice at

(h26°C (2) 100°C (3) 293 °C

(4) 566 °C (5) 600 °C

A system undergoes a cyclic ,-"it-"-"‘l

process according to the P - 17 sxi’, "h,__“

diagram shown in figure. The .- 1' T
work done by the system from 2.0 § g !

A w0 B and from B to C, 09 J: _"'_“}:.___“'
respectively are i e e
(1400 1, 0 (2) 400, 360 J el 1=

(3) 4801, 3601  (4)4801,0 (5)5201.0

. A stretched string is vibrating with four loops. If the frequency

of vibration is increased by a factor of 2, the number of loops
formed would be

(" 3 ) 5 (36 @71 (58

16

20.

&

Consider the following statemenis made aboul a compound

microscope . ) '

{A) The vhject should be placed just outside the focal poind of
the vhjective .

(B) The evepiece acts as a simple magnifier.

(C) The angular magnification is independent of the focal length
of tiwe objective

Of the above statements

(1) only (A)is true

(3) only (B) and (C) are true

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

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

N < :
111 F S
1IN Iy e TN, AW
(A) Incandescent  (B) CFl (Cy LED

The figure shows three types of electric bulbs (), (B) and (C)
which produce the swne brightness spproximately. The
consumptions of clectric power by (B) and () when compared
with {1 are approsimately

(1) same as (A).

(2) |—I|-. and + ol (A), respectively.
(3) 10 times and 3 times of (A). respectively.
4) %ﬂlld T]'." of [A), respectively.
(5) 6 times and 12 times of (A), respectively.

Consider the following statememts made regarding a

transtorie

(A} The core of the transformer is made out of laminated plates
of sutlaron

(13) Bo:h tanle heating and eddy currents contribuie to the
enciys loss ol translormer,

(C) Power can be amplified using a transformer.

Of the ahave statements

(Ly only OB True

(3) only ( \1and (B) are true

(Siall (A (B and (C) are true.

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

A met! rod ofmuass Mand length Lis 5« s « N A

B .\ .1 ) 5‘ T = .‘a "‘i—'ij_- i

placed o 2 frictionless  perallel ALt
. 3 - N |
horizontal ral in @ magnenc Geld of E::‘, ICEERRRY 1y (T

Tus density A directed into the paper « *, 70707
s shown in figure, { The rail is g‘ e TS 'J?j-'!!"-'
conductor und a resistor of value R is connected to the rail as
shown ) [Fainitial velocity of v jis given to the rod released as
shown, it will begin to move in the direction of v, with an
acceleration of

BLu RB21253
M -= @ = 0
an‘_ul BZLE
)~y @ -
MBI
(3) - J'fDU

Sound that has an intensity level of 100 dB is how many times
more intense than sound of mtensity level 20 dB?

s (28 3) i0* (4) 10° (5) 10*
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41, The minimum velocity o that a particle should have in order to
escape from a planet of mass M and radius R is given by

2GM
-5 @ v=208
7
O =45 4y o= GM
47
G- 2"

22. A child, swinging a swing. hears a sound from a stationary
whictle loclated in the direction where he is facing as shown in
figure. The minimum and maximum frequencies of the sound
heard by him are 1314Hz and 1326 Hz respectively. If the
speed of sound in air is 330 m 5™ and air remains still, what is the
wavelength of the sound emitted from the whistle?

e //

(= .‘f/ G
2'. n'”'rﬂ
(1) 12.5¢cm (2) 24.8 cm (35 25.0cm
(4)25.2cm (5)50.0 cm

23. A person sulfering from farsightedness has his near point
located at 150 cm from the eyes. Afler wearing contact lenses,
he could read clealy a book held at a distance of 25 cm. The used
contact lenses are
(1) concave lenses with 217 em focal lengeth,

(2) convex lenses with 21.7 cm focal length,
(3) concave ienses with 30.0 ¢m focal length.
(4)convex lenses with 30,0 cm focal lenpih.

(5) convex lenses with 60.0 cm focal length,

24. A prism is piaced on the prism table of a properly adjusted
spectrometer and the refracted image of the luminated
collimator slit is observed while rotaung the privmtable siarting
from a large angle of incidence wowards smatler angles, As the
prism lable rotates.

(1) the image will move in a direction with continuoush
decreading angle of deviation.

(2) the image will move in a direction with continunusly
increasing angle of deviation.

{3) the image will move in a direclion wing increasiine angle of
deviation. turm back. and move in a direction with
decreasing angle of deveiation

(4) the image will first move 1 a direction with decreasing angle
of deviation. turn back. and move in @ dicction with
increasing angle of deviation.

{5) the image will first move in a Jirecion w ith decrasing angle
of deviation and then stop,

25. A lighted candle is placed in front of a convex lens as shown in
1':gurcnall. i x

" Figure (2) Figure (b)
Ifthe Name bends towards the direction Y due to wind as shown
in figure (b). which of the following shows the nature of the
1l'r-ag¢. of the mm.ie and the flame?

Q-3

26. A man of mass 60 kg standing on &

27.

28.

30.

uniform  wooden  rafler  hung
horizontaily by two identical ropes is
painting a wall. The mass of the rafier

is 20 kg What is the mirimum tension "
that should be wihheld by each rope so that the man can move
safaly between A and B?

(1 100N {2) 400N
(4) 700 N (5) 800N

Jk

1ya

(3) 600 N

The inner sphere of a composite solid
spherical object is made of a material of
density @, and the rest of the composite /
spgere is n-.ldr. of a material of density d, as [
shown in figure. The radius of the inner |
sphere is r, and the radius of the composite
sphere is r,, If the composite sphere floats
fully ammcrscd in a liquid of density d|, then

www.alpanth

(1) nd 3":3"'- *’z*"z K dy m"l‘ﬁ ’7"2*’2“3 *’1"2
2 =nld, 4l d, =nld +nids -nid
(3szd2”ﬁd;+f:d|-f:dz(‘*-l'h 3 =0 dy trdy - a
3 3
(5) rgdz=r]'dl +r dy -rjadz

Two large non-conducting plane sheets

each having a uniform surface charge [*[ N
density +a on one side, are situated |+ -
parallel 1o each other as shown. The |* e P
electric ficld intensily at a point P is . *i
]
. 7(- 7y T T am|* +ﬂ'|“'
(1) : e (2 25 (3 z,.,-ﬂ | |
o
(4) 15 (5)0

29. Consider the following statements made about electric fields

and equipotential surfaces,
(A)Flectric ficld lines and equipotential surfaces are always

perpendicular to each other.

(B) The magnitude of the electric field intensity should be same
at all points on an cquipotential surface.

(C') The magnitude of the electric field intensity cannot be zero
al a point on an equipotential surface.

OF the above statements,

(1) only {A) is true

(3 only (A} and (B) are true

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

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

If a picce of uniform wire is stretched gradually, which of the
following curves correetly indicates the variation of its

resistance #with the length 7
Ry L]
| /
|
[ 1
(5)

]

B — - _
(] r % ("

(N )

\ 1

0
3 )

31. A wire bent into the shape of a semicircle forms a closed loop

and carries a current Jas shown in figure. |
The loop jics in the XV plane and a yl—_‘ Lg
uniform magnetic field is present along - \l]
the Y direction. Which of the following is ¥

true regarding the forces acting on the circular and straight
portions of the loop due to the magnetic field?

—
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Force on the circuiar | Force on the straight
portion portion
(1) 2E70 into the paper
2)| __zero — | oui of the paper |
(3) into the paper into the paper
.{_ﬁ into the paper oul of the paper
(5) out of the paper into the paper

32. Small amount of powdered pepper was sprinkled on the surface
of waler in a cup and the water surface was touched with a clean
ary finger tip. Then the finger tip was mbbed with a little soap
and the same process was repeated. Which of the following
observation is likely 1o be seen in the above processes?

Cleaned and dried finger np_|
Pepper powder tend to move
away from the finger tip.
Pepper powder tend 10 move
away from the finger tip.

Svapy finger Lip

Pepper powder tend to flock
around the finger tip.

Pepper powder tend 1o
| move away from the finger
lip.

Pepper powder tend to lock
around the finger tip.
Pepper powder tend to
move away from the finger
Lip.

Pepper powder tend to Nock
around the finger tip.

/

v

(1)
(2)

(3

MNothing  happens to thd
__| distribution_of pepper powder.
[‘HI Nothing happens to the distri
bution of pepper powder.

i
L

33. The applied force F and extension A/ curve
for a metal wire is shown in figure, Consider
the following statements.

(A)Ifanother wire ol lower cross-sectional
area is used without changing oiher
parameters, the corresponding curve
would fall above the curve shown in 0
figure. Al

(B)If a wire having identical parameters but with a larger
Young's Modulus is used then the corresponding curve
would fall below the curve shown is figure.

(C)If a longer wire is used without changing the other
parameters the corresponding curve would all below the
curve shown in figure,

Of the above statements

(1) only (A) is true.

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

(S)yall (A), (B) and {C) are true.

Pepper powder tend to Tock
around the finger tip.

Fy

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

34. One terminal of the voltmeter ¥ shown in
figure is connected to the point 8. When
the voliages of all the other points
labelled with English Tetters are measured
by connecting the free ierminal of the "
voltmeter to those points, the magnitudes ., - Hoa
of the readings indicated by the voltmeter "° |

W e Q?. A
wne g JP

(1) 0,2V. 8V (2)a4v,60 * wa Tue P
(3Y2V. 4V, 8V (4)0,6V, 8V
(SYAV. BV, 12V

35. By looking at an empty glass vessel along the -:‘q

path shown by the broken ling in figure, a I
person could see the left corner of the bottom
of the glass vessel. Afler the glass vessel is

filled with a clear liquid the person could see Taem

the middle of the bottom of the glass vessel when looking along
the same path. The refractive index of the liquid is
(Take J” —18)

(N 1.1 (2) 1.22

(3) 133 (4)1.44 (5)1.55

&

36. The initial relative humidity of a closed room of volume J° g
room temperature 0, is X%. The temperature and the relative
humidity of the room are ther reduced to 0, anc! Yo,
respectively using an airconditioncr. If the absolute humidities
of air a1 corresponding dew points of 0, and 0, are A and A,
respectively then the mass of water vapour thal has been

- removed by the airconditioner is

o (%)

100

Yo

[ XA YA
(H (..f.d“.rw L

4
O \Ar - 4y )

inV AV
m("ﬂ _|_\

Xy )1
When a uniforn rod of known length and area of cross-section
was lagged. and the rate of rlow of heat and the temperature
pradient were measured, it was found that vaiue of the thennal
;:t}ndu-.‘ti\-'ily calculared using those quantirics, is smaller than
the expected value of the thermal conductivity for the material
of the rod. This could occur if
{A) the measured value of the rate of flow of heat through the
rod is lower than the expected valne.
(B) lagging of the rod is poor o
{C) the measunred value of the temperature gradient in larger
than the expected value.
Of the reasons given above
(1) oniy (A) 15 froe,
(3) enly (3 and (C) are true.
(5)all (A). (Byaund (C) are true.

-~

1 XV
00 “) T

3.

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

Lower half of the circular wire joop of
radius a. shown in figure is made of a wire of
resistance R and the upper half with a wire
of resistance 28 The magnetic flux density
al the center () vl the wire loop is given by

38.

o

—»

+5V
Ra Sk
I
Qv

T_l-—-

K2

n

iyt
4a

Hy !
ba

@) “ol

(2) Tia

()

! ,:.-U:'

.l'-fu
“ 5 184

Toe

39, In the circuit shown [, = 500 yA and the
transistro has a current gain, B of 100.
Current through the 5 k) resistor in
approximately
(1) 0.5maA
(4) 5.0mA

(2) 1.OmA
(51 50.0mA

(3) 2.0mA

. The box # shown contains a circuit and
when o battery is connected between
A and H the Light Emitting Diode
(LED) conneeted to the circuit is it
Which ol ihe following circuit/ circuits inside the box P enables/
enable the Light Emitting Diode to be lit even when the battery
terminals are interchanged between A and B?

Ao—

L

AW — T € 4 c 4 e
dot 2 TSE
(x) ¥) (2)
(1) Only Xand Y (2) Only Y and Z (3) Only Xand Z
(4) Only Y (5) Only Z
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4i Consider following statements made ircui i
(A) When £ =1 and § =0, the oml:’t-:.;cml SRS fe.
(g}‘:rvh::n E=1and S =1 the output F = i';
() EsOtrman=0ms;nm'
Of the above statements e ol "
(i) only (C) is true
(2)only (A) and (B) are tree
(3) only (B) and (C) are true
($ronly (A) and (C) are true
(5) all (A), (B)and {C) are true.

‘I
I--J?-—-i )_ -

|
§ b
42 A variable parallel plate capacitor is made of
two identical semi-circular matal plates that
can be rotated sbout the common axis
passing through the centres of each plat and
perpendicular 1o them, as shown in the
figure. IT one plate rotates with constant
angular speed . relative to the other, the variation of the
capacitance C of jhe capacitor with time s best represented by

OU B — a ._lfiqi.,
(1) S V)
C
| )
MM oA,
o (3) (4
()
|
n"/f\\/\\é\ub‘
RN 1]

43, One end each of two identical, . m. -

stretched springs are fined o the S '

twor ends of a closed tube and the other ends of the springs are

attached to a mass m. as shown in the figure. Which of the

following motion s of the system resulis i a displeement of

miass m o towards 2 from the centre of the tube?

(A Umilorm scceleration of the wbe in the direenon of /(.
keeping the tuhe i a horzontal

(B3 Rotation of the tube around a vertical axis passing through
(2, keepineg the be i a horizontal plane

(C) Vertical motion of the tube under pravity keepine O below P,

(1 (AYonly (20 ¢A) and (B only

(3 (3 and (C) only (A and (U) only

(SY AN (AL (B and (O

~

440, A ovlindrical tank hoving a svery darge { |
P . ) s 4 :
dieter conbaimns b imnnscibie |!quul\ | &
aldenities dand &, (d. ~d ) Thetank has & [0 1o
) = bl S -— ———

pstnall hole closer 1o the bottom dsee Tivure )
I the heights of the hguids ata certaff msiant, aee i and A owhat
will be the speed vof the iguid eecting oul ol the ik ad that
instant? Negleet the surlace tension ellects nnd assume that the
ligaiids are ron-viscous.

A
|2 yined)

e =
{ N a2

(hv- \;33;-“]

[ ’ 3
e = 2g| “Thy +h
3 w= 25 (I “ha) 4 v \, xl\fi,: 1! IJ

i )
20y )
1 J

d

——
(5) "’,Lul.n*'Lfn +

45. If nocurrent flows through the 5§ resisto

47

48,

i S

49. Four identical rectangular metal plates. P Q. R

hlt

B

=
3

rin the circuil shown,

what is the value of ratio €1 ?
2

M2 )

(1

L

) 3

resistors cach
fromthe cell is

. The network shown in figure consists of identical

having magnitude R, IR is 50 91 . the current drawn
k -

my
(raliy
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(1) 0.01A (2) 0.1A (3) 0.2A
(4) 0.5A (5) 1.0A
mosi@ Ry=76
if a certain potential difference V' is '-‘““"'"g
applicd hetween o and B, a currentof 3 A ?_!t ' a
W

Nows through R, and a current of 2 A
flows through ),
What is the cquivalent resistance between A and B7

(4) 602

ky=101 Ey-0l

(1 30 (2) §02 (5) 72

(3) 39
A box. which is placed on a
rough. horsonial surl';;cc_oi' a_ ffﬂ}’%'ﬁ‘?}jﬂ .
table is pulled by a variable, ﬁ D
horizontal furce of magnitude <.
For a given value of F the resultant force R exerted by the
surface on the box makes an angle @ with the horizontal
direction as shown in the figure. The variation of O with Fis best
represented by

(n (2)

and 8 have been arrenged parallel w each other
so that the distance between (wo successive
plates is ¢ Areaoleach plate is 4. I the plates
0 and A are connected by a thin metal wire,
what will be the capacitance between platse £
and R?

P R 3

J:{_,.-I " 21.'“.4 g4 R
(M 3y @ 5y CUREY

e ey
4y -to 5y 0
4 d | Jd
A body A of mass 23 shown in figure is ~
placed on o smooth horizontal surface, !

. . LRl ~

and asinall block o mass M s placed at AT

the top of the body. Staring from rest, HIPTITIIIINT IS

block ## slldes down on the smooth surface of A. At the instant
when block # leaves A the speed v of A is given by

@u-Yor =¥
fs’u“@

() v=y2gh

fﬁ

':4}0“\.3

Q-5
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