G.C.E. (Advanced Level) Examination - April 2005 -
PHYSICS -1
Two hours

Importani:  #® This question paper includes 60 questions in 7 pages.

®  Answer ail the questions. :
#  Write your Index Number in the space provided on the answer sheet, and then indicate your Index Number by Shading X i
appropriate numbers in the drid. , 'r
#  Instructions are given on the back of the answer sheet, Follow them carefully. %
% In cach of the questions 1 1o 60, pick one of the alternatives (1), (2), (3). (4), (5) which iscorrect or most appropria, and
mark your response on the answer sheet in secordance witi: the instructions given therein, _r_\%
Use of calculators is not allowed. : '*
! B '_
(@ =10Nkg") :
——— .

01. The variation of rate of decay (A) of a radioactive sample with
time (1) is given by the relationship A=A ¢*. The dimensions of -
Ais

(nT (2) T (HMT (4 M'T (5) MT"
02. in the-equation ¢ =HL , C is speed and p is density. The units
© ofkare p
(1} kg ms? (2) Keg''s (3) kgms
(4) kg m' 57 (5) kgm'?s

03, The capillary rise of water, in a certain glass capillary wbe is h.
The angle of contact between glass and water is zero. Another

capillary tube having the same dimensions as the glass tube is

inade with a material for which the angle of contact with water |

is 90. The capillary rise of water in the second tube is

(1o (2) % [3:% ) h (5) 2h
04, ‘Three identical uniform books are placed on each other as shown
inthe figure The centre of gravity of the set of' books is likely 10
be found at

(2) B.
(4) D.

(A
(3 C
{5} E

A violin string of length of 0.5 m it .zd to a fundamental
frequency of 440Hz. To obtain a L lamental frequency of
§50L 12, from this string. at what distance the finger be placed
trom the sound box end?
(10 hm (2) 0.2m

05

(3) 0.3m  (4) D4m  (5) 0.5m
In the cireuits shown  is a battery, Risa variahle resistor with
a sliding contact P, and S is a fixed resistor. Which of the

{ollowing circuits is most suitable to verify Ohm's law,

06

— : , P
AaxRihicr
"0 (2) (3)
das izt

"'—m""_‘ (5)

07. Hydrogen gas is introduced into a container having Heliym pas,
until the pressure is doubled while keeping the volume and (h,

temperature of the container,
The ratio number of Helium atoms

number of Hydrog-:n molecules
@45 @1 @2

inthe  container s

OF (5)4
A given paraliel plate capacitor is connected to a battery, When
the e.m.f. of the battery is doubled, the electric field between the
plates

(1) remains unchanged,
(3) is doubled.

(5) is trebled.

08.

(2) is halved.
(4) is quadrupled.

09, The voltage gain of the circuit shown is
(1y+2
(2)-2
(3) +1
(4) -1

(5) +4

Vin

'd—-'i"».“":'!‘v" &

. Consider the following statements made regarding the refraction

of light.
(A)Refractive index of a medium is equal to the ration.
speed of light in a vacuum
speed of light in the medium

(B} As light travels from one medium to another. its frequenc)

does not change, '
(C) The wavelength of light is reduced when il passes i 5
vacuum to a medium. gt
Of the above statements H
(1) only (A) and (B) are true. .I'-"“

(2) only (A) is true.

(3) only (B) is true.

(4) only (B) and (C) are true.
(5) all (A), {BB) and (C) are true.

_ . otion
It The period of an object performing a simple harmonic i
depends on

(A) I'he amplitude of the oscitlation )
(B) the speed of the object at the equilibrium point

(C) the initial position of the object
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Of the above statements
(1) only (A) is true. (2) only (B) is true.

(3) only (C) is true. (4) only (A) and (B) are true.
(5 all (A). (B) and (Ch are rot true,

. A glass vesscl of volume V is completely filled with o liquid of
volume expansivit® ¥, The voiume expansivity of glass is
ve(y, > v). Iftheteenerdture of the glass vessel is increased by
an amount 0. the volume of liquid that expels from the vessel is
(1) Viy, -v,)0 (2) V(y, -v,)0
(3)vy,0 (4)Vy 6
(5) zero

, A 100mF capacitor connected in !
series with a 10kQ resistor is 4
connected to a SV battery. as shown
is the figure. The charge stored in
the capacitor in this circuit at the
steady state is

<T

100uF  10kQ
(1)5.0x10°C (2)5.0x 10°C

3)30x1 g-:g (4) 5.0 x10%C
(5)5.0x10"C

. Figure shows two identical pulses
: f \"P 1—’ N moving towards other along a string,
~The two instants where (a), the two

puises overlap completely, and (b), some time after the
overlapping occurs are best represented by

(a) N (a) [\ (a)
N _N= b A N= ®
(1 (2) (3)

= @ :_[\_'_—
{h} M_ ﬂ'_ﬂ ,__/\_\/_._

@ (5)

15. Four point charges. cach having charge q are fixed to the

circumference of an insulating disk of radius r as shown in
figure when the disk is rotating about an axis passing through
its centre and perpendicular to its plane at n revolutions per
second, the mean electric current along the circumference of

the disk is 4q
(1) i (2) 8zrgn
(3) 4gn (4)
(5) gn =

. The concentration of water vapour inside a closed room at a
certain temperature is 24,.0gm?, and the relative humidity is
60%. if the air inside the room is made to saturate with water
vapour at the same temperature, the new water vapour
concentration inside the room is
(1) 14.4gm* (2)24.0gm
(4)60.0gm" =) 100.0gm?

(3)40.0gm"

. A metal block X ol mass m at temperature 0°C is made 0
contact with another metal block ¥ of mass 2m at temperature
100°C. Heat transfer akes place bctwccn)(andll’ with on heat
loss to the surrounding. Ihe specific heat capacities of the X'and

. A small ball starting from rest rises through a viscous

(N C.ll "HC' (Z)Cl -4Cv ‘3]cl =2C_‘,

#C, =5 C, S CH C,

. The figure shows three identical bulbs which are being lit by a

baitery with zero internai resistance. The ammeter has a
negligible internal resistance. 1Tthe filament of one bulb breaks.

&
T » D D

(1) ammeter reading decreases and brightness of cach remaining
bulb increases.

(2) ammeter reading decreases and brightness of cach remaining
bulb decreases.

(3) ammeter reading increases and brightness of each remaining
bulbdecreases. -

(4) ammeter reading increases and brightness of each remaining
bulb decreases.

(5) ammeter reading decreases and brightness of each remaining
bulb remains the same.

. A force F = 10N is applied to the smaller piston P of area 2 cm?

of the hydraulic system shown in the figure to produce a force
F, on the larger piston O of area 4cm’. When the surrounding
temperature is decreased the liquid inside is solidified. The
solidified block moves freely inside the system and the new lorce
produced on Q duc to the force F = 10N becomes F,. The
respective values of F, and F, are

Q
Pt
F= 10N— - - "% 7 -7 fr==F,
A, =2em? |- - _ - .7 HAq =4cm’
(1)20N,20N  (2)20N, 10N (3)5N, 10N
(5) 20N, 5N

(4)SN, 20N

. The figure shows a set of circles centred on a stationary point
. charge Q. The circles could be used to represent

(1} the electric field lines,

(2) the magnetic field lines.

(3) the magnetic equipotential lines.
(4) the gravitational field lines.

{5) the electric equipotential lines,

iquid and

reaches its terminal velocity, Consider the following statements.

(A) The upthrust on the ball is greater than the weight of the ball.

(B) At the initial moment of the motion the viscous force on the
ball is zero.

(C) The acceleration of the bail remains constant until the bal!
reaches the terminai velocity.

Of the above statements

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

(2) only (A) and (C) are true.

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

(4) only (A) is true.

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

- Ten persons are standing on a circle. When one of them shouts.

the intensity level at the centre of the circle is 56 dB. [fall ten
persons shout at the same time each producing the above sound
level, the intensity level at the centre becomes '

Y metals are C, and C, respectively. If the final equilibrium {1)40dD (2) 50 dB (3) 69 dB
_ iemperature of the metal blocks is 20°C. then (4) 80 dBy (5) 90 dBB - — —
i i"-fa;i.‘;l-l-ll'_-Ii’uhlisl'urs Q-2 ' zmiﬂdfm‘:e“ 4
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23. Figure shows a PV dingram of a perfect gas subjected toa cyclic
process ABCA. In this process
P(Nm?)

A

4

3d
2

¥ ) 3 1 =V{nY)

(1) 3 J of heat is absorbed by the system.

(2) 3 J of heat is removed from the system.

(3) 6 J of heat is absorbed by the system,

(4) 6 J of heat is removed from the system.

(5) no heat is absorbed or removed from the system.

24, A photosensitive surface is illuminated separately by light of
wavelengths A, 3., and )., (A >}, > 2,). Onall three occasions the
intensity (number of photons incident per second) of the light
used is kept at the same value. The current-voltage
characteristics of the photo electrons for the three situations are
best represented by

L, 0

LI S|

(4)

25. Six resistors each of value 50 are 5
connected in a circuit as shown in the
figure. The 10 V battery has negligible
internal resistance. The potential

difference between Pand Q is 300

(1H0.5V (2)25V (3)50V Q
Y 5) 10V

(4)7.5 (5) 50 500

26. Consider the following statements regarding a and [} particles.

(A) Both w and [} particles travel with the speed of light.

(B) Generally a particles penetrate deeper into materials than
[} panicles.

(C) Both « and f§ particles can ionize atoms when they travel
through materials.

OF the above statements

(1} only (A) is true.

{2) only (C}) is truc.

(3) only (13) and (C) arc true,

(4) unly (A) and (C) are true,

(5) only (A) and (i3) arc true,

27. Which of the following [igures shows the directions of ihe
frictional forces acting on the two tyres of a bicyg|e when it is
S)ﬂdd'-cd by anderon o surface with fli-c“l"ﬁ'

28.

29.

30.

31

mn (2) (3)

An object of mass m moving on a frictionless plane

point X with a velocity v and rises up a friction|ess inclineg

plane to a point ¥ that is at a height 4 above X as showy inthe -

figure. If a second object of massZt passes the poiny y Withg

vel nci!y';j‘ , the height to which the sccond object wij) fise i-;l
et wills _

(@) h

(3) &

g @& (5) 24
Figure 1 shows a book A4 placed A
on top of a box B which rests

on the floor. Figure 2 shows the

free body force diagram for the

box. P, @ and R indicate the | |P
forces acting on the box. )

Which of the following ‘.Q
statements is true?
(HO=P+R

(2) Force on the floor exerted by the box is indicated by P
(3) Force on the floor exerted by the box is indicated by 0
(4) Force exerted on the box by the book is indicated by R
(5)@<P+R

A LA

Figure i 'Figurcz

-»
1
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A beam of electrons enters the region between two charged
parailel piates with speed 10°ms* as shown in the figure. Th
potential difference across the plates is 200V, Magnetic fieid
required to keep the beam along the y direction is
(120x107T, along the direction of the beam.

(2} 2.0 x 104 T, into the paper.

(3)2.0x 102 T, along the direction of the beam.

(4)20x 102 T, into the paper.

(5) 20 x 107 T, out of the paper.

An alarm is to be sounded in a car at least when the car is 5”"'1“1’ ; 4
while a door is open or the car is started while the driver 87 =
wearing seat belt. Three sensors A, Band C provide signals sU
that 4= 1 when at least one door is open, B = 1 when the enét r;;
IS running and C = 1 when the driver is not wearing seat %!t

the alarm is activated when = 1, the correct truth table fof Fis #
ABCF ABC F ABCF 3
0 0 1 | 001 ¢ go 10

01 0 ) G L o0 1 010!

291 1 o110 g1 1
100 100 0 1000
o1 g 101 0 101 ¢

11 01 1101 )] 1 :
It 1L 1 i 1

(1) (2)




ABCF ARCF
coo0o0 0009
c o1l 0 D010
0100 9100
c 110 D1 11
1000 1 000
1010 1010
1100 1 101
I 111 | B I O |
{4) (5)

32. The potential divider circuit shown is powered by a 30v d.c.
supply of negligible internal resistance, The potential difference
across P and Q is 5V. The value of the resistance R is

: 600
¢ 30V P
480F %R :
Q
(1) 100 2120 (3) 162 (4)24Q (5)28Q

33. The image of an erect virtual object which is situated between the
lens and focus, formed by a diverging lens is
(1) real, erect and larger than the object.
(2) real, inverted and larger than the object.
(3) real, erect and smaller than the object.
(4) virtual. erect and smaller than the object.
(3) virtual, inverted and smaller than the object.

34. A monochromatic ray of light is incident upon a prism of
refracting angle 4 and emerges as shown in the diagram.
Consider the following statements made about the angle of
deviation D.

(A)As the angle i is increased from zero the value of D Passes
through a minimum. '

(B) D is zero when the ray enters the prism normally.

(C) For a piven value of i, D does not depend on A.

Of the above statements

(1) only (A) is true

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

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

(4) all (A), (B) and (C) are true.

(5) only (C) is true.

35. The variation of the volume Fwith
the temperature 0 of an ideal gas of
mass m at a constant pressure P is
shown by the line f/ of the graph.
The variation of ¥ with 0 of the same
ideal gas of mass 2m at constant
pressure - is shown by

(NF (2)G - (3) H.
@J.  (OK

o)y

36. The diode in the circuit shown
has zero forward bias resistance
and a reverse break downI _J
voltage of 75 V. Internal ~© 20
resistance of the cell is negligible.

The voltmeter reads 12V. When
the terminals of the diode are L————

38.

39.

40.

41

(Hev  (2)8v. (3)9V @imnv (5)18V

A non viscous and
=——=X incompressiblec fluid flows

through a tube in which the
cross-seclion is varying as shown in the figure. The variation of
pressure P aiong the axis, OX, is best represented by

P P J;'
—_—a) ) S X 0 X
) (2) (3)

i” f

oy B

(4) ()

A uniform circular disk of radius R and mass M rotates with a
uniform angular speed in a horizontal plane about an axis
passing through its centre perpendicuiar to its plane. The
moment of inertia of the disk about the axis described above is
- MR, When a ball of clay of mass A% is placed gently on the
c%!ge of the disk and if it sticks, the n€w angular speed of the
system is

HFo-@fo OL2 @o G2

A ray of light travelling in water (refractive index n ) is incident

on the air/water boundary at the critical angle. When a layer of

oil (refractive index n,) is floated on the water surface, the angle

of refractjon of this light ray in oil is

(Sin'— () Sin'  3)Sin* 2L (4)Sin' M, (5)90°
1 n H, T

The value of the variable resistor

R that minimizes the heat generated
in the 5 resistor in

(1) 60 (2)9Q (3} 1502
(4) 45Q  (5) 9002 10

v

A potentiometer circuit is set up as
e shown in the figure. When the

R E;E galvanometer is connected to point
— WS —o— A and to point B respectively, the

balance lengths obtained gre 75em

Lt and 300cm. The ratio of-RJI is

. I - I
1)4 L (3)— —_
- @) - (3) OF (5)3

42,

-A sphere M attached to a thread is whirled in a horizontal circle

ata constant speed as shown in the figure. The forces acting on
the sphere observed by a person who is at test in the faboratory
are best represented by By e

——feversed the voltmeter reading is
q“ :‘. ,' i 9 N

spa [Pablishers
Bews St L, - :
FE e R R




) q-\ijm @ M
4
(4) qiim

43. A p-n junction is connccled to a
battery as shown in the figure.
When light is shone on the juncti.nr..[_ P "
clectron-hole pairs are created due toj
the absorption of photons. Thel

current in the circuit produced by the II__ h

incident light is

(1) due to electrons moving in the direction of n o p and holes
moving in the opposite direction.

(2) due to electrons moving in the direction of p to n and holes
moving in the opposite direction.

(3) due to clectrons moving from p 1o n only.

{4) due to holes moving from n 10 p only.

(5) zero.

44. A thick wire A and a thin wire B made of the same material are

connected 1o a battery as shown in the figure. The lengths of the

lwo wires are the same. consider the following statements.
(A)Both A and B have the same resistance.

(B) Drift velocity of electrons in A is smaller than that in B.
(C) Free electron densities in A and B are different.

A B l
e N S e S
= | — — | =
Of the above statements
(1) only (A) is true,
(2) only (i3) is true.
(3) only (C) is true
{4) only (B) and (C) are true
(5)all {A). (B) and (C) are true.

45. The figure shows a force (F) - extension {e) graph for a rubber
band. Consider the following statements,

(A) The rubber band does not return to its original length aflter
stretching.

(13) The magnitude of the total work done during the increase of
the length is less than the magnitude of the total work done
during the decrease of the length =

(C) Heat can be gencrated in this process

Of the above statements 1

(1) only (A) s rue i

(2) only (A) and (I13) are rue.

{3) only (18) and (C) are rrue

(1) only (A} and (C) are true. s

(5) all (A). (13) and (C) are true “3 .

The filament of a 100W bulb takes 200 ms 16 reach its ful)

brightness when the bulb is connecied across a constant voitage

supply of 230V. i

‘Consider the following statements

T ——— . ——

9905 (Adv.Lavs]) Physica |

/ﬂ

A6

=

(A)During the 200ms period the
increases.

(8) During the 200ms period, po . drawp from the g
decreases to 100W, starting from a higher valye SUpp

(C) Filament cmits cnergy in the form of e
radiation.

Of the above statements

(1) only {A) is truc.

(2} only (A), (B) are true,

(3) only (A). (C) are true.

(4) only (B). (C) are true,

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

resistance of the ﬁitl

lcclrﬂma‘gnti&'

o
o
47. A thin uniform wire PQ carrying a current | couig be hel
without any mechanical support above an inﬁnitcly; %
horizontal wire RS carrying the same current I. If the mag b
unit length of the wire PQ is m. the equiiibrium height hof g o
above RS is given by ]
I ul
P — i -0
‘h
R cinen ol -I’ SRS
= .H,“p ;ul; = J-I:J'
(1) h = (2) h =y (3) h g
_ _i-lulz _ (2
W h=amg ) b=

48. A well lagged Y-shaped structure made of copper has three thin
identical limbs, Free ends of two of the limbs are connectedtoa
metal block which is maintained at temperature T, while the
free end of the third limb is maintained at a temperature T, The
steady state temperature of the junction P of the structure is

e . .

T 3T, +T,
nH 5 L (:.:;,__,_é___.
2, +T T, +3T,
(3]—'3 L (4} ey
L
(5) T
49. The oxygen molccule has 16 times the mass of the hydroge” 4
molecule. Ar room lemperature the ratio i

_foot mean Square spced of oxygen molccules i
rootmean square speed of hydrogen moiccules n
(M6 ()4 (3)2 @ e
50
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The figure shows the path of a particle X of charge +¢ moving
in the vicinity of another fixed particle of charge +Q, Variation

of the speed v of the particle X with the distance d travelled
from A along the path 4B is best represented by the graph

Sndaema Publishers

AL

Consider the following statements.

(A) The block gradually losses its gravitational potential energy
os it falls.

(B) Although the height of the water level dose not change the
waler gains gravitational potential energy.

(C) Il water was nol present. the kinctic cnergy of the block a
the point A would be less than that at A when water was
present.

Of the above statements

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

(2) only (13) and (C) are true.

(3) only (A) and (C) are truc.

(4) only (A) is true.

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

(Ot (2)2 (33 4)4 (5)5
51. Crushed ice pieces at 0°C are kept inside a thermally insulated 54. The transformer shown in the figure has N, turns in the primary
closed container. Heat is supplied to the container at a constant and N, turns in the secondary. Root mean square voltages across
ratc and the pressure inside the container is kept constant. The primary and secondary are ¥, and ¥, respectively. The correct
variation of the temperature inside the container with time is statement regarding the transformer is
best represcnted by
G"lcl e(C 68'(C)
200 _J ]SSR 11§ SO
. 1111] S— © 100
L ok /_ ool
t 0 t on
(1 (2) (3) (1) lel =VN, .
(2) if the A.C. source is replaced by a battery with the same
voltage, V: will remain the same.
(3) when the secondary is connected to a load, the current in the
secondary will not depend on the load.
(4) the only reason why the core becomes warm after sometime
is the heat generated due to the resistance of the coils.
(5) if the core is removed, V, will decrease,
(4) (5)
35y
52. A uniform metal cylinder of mass m hangs from 1.'1T - - —_——X
a spring balance A and is lowered slowly and
A steadily into a water container of mass M
(M > m) until it rests totally submerged on the
bottom of the container. The container is placed
on the pan of a weighing scale B as shown in the . o )
figure. The variations of the readings of A and B The graph shows the variation of electric potential I with
with time t are best represented by dlsiancr;x Inacertain region.
The variation of the force /" experienced by a positively charged
() ) particle with x is best represented by
F F
M —B '
mp———A OD = —]—o X Ul r-] —
Ol et 0 I
i ? Foo P
" Mo | |
mpF=, . I [j - Ij :
0 ! o . 1 :
(3) ) (@) P 9 )
53. A metal block is suspended at rest below the surface of waler i
in a tank as shown in the figure. When the block is released it G,L' _[\
falls 10 the bottom of the tank. X
: -I-—r'—__- - —— {5] o
Q-6
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jcircular conductor POR havin : -

56. A car travels at a speed of 20ms” towards a stationary sound 60. ;’t n:::l;!;ll;;d vertically in nfoﬁz.;,nm? :nui?:::“‘-‘r :
source that produces sound at a frequency of IkHz. Waves that Sown in the figure. A conducting rod O m Magnes

are reflected from the car and return to the source are uscd to 0 of the semicircular conductor, rotates wigy Oled gy
produce beats with the original waves. The approximate valuc 2¢cons :

) S speed about a horizontal axis passing thyoy ho
of the beat frequency is (use the speed of sound in air as 320ms™) |:ugncti¢ ficld. POR and OA are made ufi

-
(N 39Kz (@) 621z (3) 111Dz (9 18Hz (3334 same resistivity. An ammeter is connected 1o th:;::::lﬁ Y
57. A particle is moving in a circle with R. If the end A touchcs POR, the variations OF the g

induced across OA and the current [ througp the a:‘hg i

constant speed ¥ as shown in the time t are best represented the pair of graphs muq»

figure. The magnitude of the change

in velocity of the particie between
points  and Q is

w ox % x Q x x x x

(o (2) Vsin 40°
(3) 2V sin 200 {4) 2V cos 20°
v

58. The furthest point of distinct vision of a iong sighted person is
at infinity. This person uses a magnifying lens to view close
objects. He finds that he can see a clear magnified image of an
object if it is held anywhere between 50mm and 60mm from the
lens, but nowhere else. His least distance of distinct vision is

Consider the follwing statements made about the height hof the
water ievel inside the larger beaker, E
(A)When the stone is taken out and dropped in water A 1 E

decreases, I .
{B) When the piece of wood is taken out and put in water } —q

remains unchanged. I [
C) When the sto d the piece of wood are taken out, ti
(C) When the ston and he piece of wood are taken ot ied hhh¢ﬂﬂm

together and then put in water, if they go to the bottom of
the beaker h will increase, “)
Of the above statements,

(1)25mm  (2) 50mm (3) 250mm (4) 300mm (5) 350mm E &
59. As shown in the figure, a small beaker containing a piece of ! H H , ]
wood and a piece of stone floats in water inside a larger beaker. 1 t It
The density of the stone is larger than that of water and the A
density of the picce of wood is smaller than that of water. h ﬁ ﬂ ﬂ ’_’
——t
(2)

“} GI‘II}' {."L) is true. (2) qn|y (A} and {BJ are true,
(3) only (A) and (C) are true.  (4) only (B) and (C) are true.
(5) all (A). (B) and (C) are true.



