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PHYSICS - I

Two hours

Imsiructions :
@ This question paper consists of 50 questions in 19 Puges.
Answer ali the questions.
Write your Index Number in the space provided in the answer sheet.
Read the insiructions given on the back of the answer sheet care Sudly.
Ineach of the questions I 1o 50, pick one of the ulternatives from (1), {2). (3), (4), (5) which is correci or miost appropriate arnd mark
your response oii the answer sheet with a cross (x) in accordance with the instruciions given cii the back of the answer sheet

L2 )

Use of calcuiators is nor allowed.

www.alpanthiya.lk

_ (g = 10N kg™")
01. As far as the units are concerned, which of the foliowing 06. Two celis, each having em.l. E and internal resistance r,
quantities differs from the rest? connected as shawn in figure are equivalent to a single cell with
(1) Rotational kinetic energy o
{2) Muechanical petential erergy - {U_-
(3} Internal cnergy E r
(4) Work E—-HM'*——:
5 .
(5) Power | b
02. Which of the following quantities is / are dimensionless?
{A) Relative velocity (i) e m.I E and internai resistance r.
(B) Relative density (2) e. m. f. 2E and internal resistance 2r.
(C) Relative humidity (3) em 0 2E and internal resistance r.
(1) Aonly. {2) Aand B only. (4} e.m.I° K and internal resistance /2
(3) Band Conly. (4) Aand C only. (3) enut I and internal resistance 2r.
(5) AlA.Band C.
07, Two charged conducting spheres of radii R, = rand R, = 2r are
03. Which of the following propagates in the form ol longitudinal cunnected by u thin conducting wire. After being connected, if
waves? the respective charges on the two spheres are Q, and Q, and,
(1) Laser light (2) X-rays the corresponding surface charge densilies on the two spheres
(3) Ulrasonic waves (4} Microwaves are Q, und Q, respectively, then
5) Radio waves (H 2
S =7,
04. When a guitar is played, it will produce 2 - QE 2
(n ]ungjlud!nul prugmz;.swc wa\'f:s .nn the strings and (3) QI_ 1 o (4) Q] = Qz 0, =0,
longitudinal progressive waves in air. 0, I'm '
(2) transverse  progressive  waves  on the  sirings  and
longitudinal progressive waves in air. (5) o) o |
(3) longitudinal standing waves on the strings and transverse QE = ay =7
progressive waves in air.
(4) transverse slanding waves on the strings and longitudinal 08. Four particles each having a charge of +q are placed on four
progressive waves in air. verlices of a regular pentagon as shown in figure. The distance
(5) transverse standing waves on the strings and transversc {rom the centre O of the pentagon o a vertex is a, The electric
standing waves in air. ficl intensity at the centre of the pentagon is
q
. ) o . ) {1) 327 inthe OE direction
05. Which of the foliowing statements is not true with regard to a ) +q)
- —— q : . .
compound microscope? (2) T in the EO direction. .
(1) It has two convex lenses. +q)
image of the ohice . - obicclive | . q9 o
(2) image o the object I'urmu.! by the objective is real (3) =7 inthe OE direction. .
(3) Separation of the lenses is much greater than the focal T (+q)

length of the objective or the eyepicce.

(4) Final image formed by the microscope is a virtual
image. r

(5) The object to be examined should be placed within the
focal length of the objective.

(+q)
(4) ;:;z' in the EO direction, "

{5) zero.
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10.

11.

A thin ring of mass M and radius R is rotating in a horizontal
plane about an axis passing through its centre perpendicular to
its plenc with a constant angular velocity w. Now if two small
masscs, cach of mass m, arc aitached gently to the opposite
ends of a diameter of the ring, the new anguler velocity of the
systern is

() _ i M+ m
) o {2) oM + 2m)
3 oM (4) a{d - 2m)
M+ m T ¥dm
5
) a{M +m)
S
A particle of mass m is dropped freely from & iccation el e

height k, from the ground. The variation of the kinetic energy
(E} of the particle with height h 2s measured from ground is
best represented by

& 2 &
i
¢ - y ] (}a: 7’2”
33 4) 5?
0’{4 >4
P
8y By
0 -73'-3.‘-—‘5
A solid cube of plastic of mass M and side length Bt floals in

water with half the side length submerged as shewn in figure.
If this cube is now converied inio z hollow cube of mass M
with external side iengi Sx, the depth ie which it submerges
in water will be

() % @ %
® § @ & -
%)

12. A Caussian serfacs S encloses & metal sphere camying & charge

af +g, three n-type semiconductor pieces czch having 2 number

of free electrons coivesponding lo charge of -4, end cne p-type

semiconductor piecs having a number ef holes corvesponding

to charge of +q as shown in figure.

Total eleciric Aux through the surface can bz mads 2ere by

{A) removing ore a-typs semicenductor piece.

(B) adding one mere p-type semiconductor plece with the
same hole concentratien.

{C) bringing 3 meis! sphere carvying o chorge of ¢ from
cutside into the cnciosed volume.

Of the above three methods ﬁ__“'__’j%

(1) cnly A is true. /{:‘D e

(2) only C is true. @ @)

(3) only A and B sre trus. PR

(4) only B and C are irue. aﬁ

{3) AlLA B and C are tive. s

13.

14,

(32

(03

WhentwometsirodsAand Batroom A/
lemperelure are heeied together

and their expansions Al ore pleited A
with the incerase in lemperalure

A, the two curves are found lo

coincide with each other as shown

in figure. .
This could happen only if

O
“ae

(1) the two rods arc made of same material.

(2} length of A is same as the length of B.

(3} linear cxpensivity of A is same as that of B,

{4} the product 'linear expansivity X original lengih' is same for

th rods.
(5) the two rods are heaied together.

Ef three coplanar forecs of 20N. 40 V2 N nd 30 V2 M acion
a particle situated at the origin O of a x-y coordirate system a5
shown in figure, the vector thal represents the force Necessary
to keep the particle siationary is

i !
1 (I O I A I I —_-—
b e
ST e
D T =12
\ i [
! Tabl [T
e B
e b s
HeeH H T
(1) O4 {2) 08
(3) OC (4) OD
(5} OF

A heavy roller of mass 500kg, moving on a herizontal surface
a1 2 consiant velocity of Im s as shown in fgure is stoppzd
in 0.3s on hitting a smoath vertical wail. The horizonial force
exerted by the roller on the wall is

(1) 5000 N

(2)3000 M

(3) 2000 ™

(4) 1 000 N

(5)500 W

. Atraditional grain grinder consists of two fizt stones. The upper

sione is rotated on top of the lower stztionary stone by applying
2 herizontal force of magnitude F to the handle H which is
fixed et a distence of r from the axis of rotation as shown in
figure. If the force is always applied parallel to the Girection of
motior of the handle, and the period of rotation is T. the power
being enpended is

arF
i

———
30106 (Adw.Lovcd) [Poystes b
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{7. A redioective meterial has o helf life of 60 minutes. The

percenizge of the fraction of meteria! that hes decoyed during
o peried ef 3 houwrs s

(1) 8.73% (2) 12.5%
(3)66.6% (4) 78.2%
(3) 87.5%
. intensity of the noise generaled by & machine is 107 Wm. By

employing a noise bastics, the iniensity of noise is reduced to
10 W m? . What is the reduction in the noise intensity level?

(1) 160 dB (2) 100 dB
(3) 60dB (4} 40 dB
(5) 25dB

. A convex lens is used to obtain a clear image of an obiect on a
screen. The screen is located 30 cm away from the lens, and the
object is at 20 cm from the lens. If the lens is now used to focus
the image of a distant tree on the screen, the distance between
thc 'ens and the image of the tree is

(1 12em (2)24 cm
(3) 50 cm (4) 60 cm
(5) %) cm

20. Which of the types of glass prisms shown in higure (2) can be

—
i -~ "':;_- ‘!'—C— F "
p— Ly o il

21

22

used to bend a ray of light into all the forms gaven m figure (1)?

Figure (2)
(2} Type B only,
(4) Tapes Aand C oaly.

Figure (1}
(1) Type A only.
(3) Type Conly
(5) Type B and C only.

The work functions corresponding o two metals A and B are
W,. and W, respectively. and W, > W Twe surfaces made
of 4 and B are illuminated separately using a moenochromatic
beam of light of frequency / Which of the following graphs
correctly represents the varation of the maximum Kinetic
energy (K E_, Yol theemitted photolectrons withthe frequeney
(/4 of the incident hight beam, for the surfaces made of metals
A and 87

BT e LY LE T o

2V Lzo /.

Two ends of two identical metal rods of umiform cross section
are placed very close to cach other, and those ends are heited
using an clectric heating element which supphes heat at a
constant rate of /2 (Watts), as shown in figure. The rods are
thermally well insulated as shown, and at the steady state, the
temperature at free ends which are exposed to the surroundings
is T,. Assume that the entire heat encrgy generated by the
c]cmcm is absorbed equally by the two rods. If /. 4 and &
respectively are the length, cross sectional area and the thermal
conductivity of a rod, what is the temperature T of the ends
ciose o the heating element at the steady state?

23,

26,

g B

...... Al pHdfe
REZZ222257 7 oo - D e
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©
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O rgeyy 0T &
5 5+]
(5 — . pi S
T-2 0+ )
An ideal gas can expand from state a 1o 5

state ¢ along three thermodynamic paths
adc, ac and abc as given in the P - V
diagram. Along which of the above
paths would the highest exchange of
heat occur?

(1) Path ade

{2} Path ac

(3) Puth abc

(4} Path ade and ac equally

(5) I"ath aede and abe equally

R R R
RE R %R &
)
s
R
(A) (B) ©

The same cuirent 1 is sent through resistor networks A, B and
 as shown in above figure. If all the resistors in the networks
are of cqual magmitude, the maximum power is consumed by
(1) the network A,

(2) the network B.

{3) the network C.

{4 the networks A and B equaliy.

{5) the networks B and C equally.

A SW electronie deviee having a resistance of 5Q is operated by

receiving power from a 230V main supply through atransformer.
Number of turns in the primary coil

The ratio,  Numiber of turns in the secondary coil of the

tansformer is

(146 (2)23

3% @ 75

(5) 25

In the circuit shown, the voltage at X - 1

is found to increase by 4 V when R'is
removed. The resistance of R’ is equal to

II‘“{ % ,#.1'
—J

(1) 4R ()R
R R

@) 7 (49 2

5) R

(3) D

2314 (Adv.Level) Physics |

X



27.

28.

29.

30.

A piece of wire is bent into the form shown in figure and a
current of [ is passed in the direction shown, The magnitude of
the magnelic flux density at the point O is

(1) mf (2) }lﬁf
4r Br
(3) Iyl (4) Hl
“Ir v
(5) 3;:3!
&

Two identical strings are separately subjected 10 a tension
T. When plucked at the middle, cach string produces waves
of frequency /0 Now, il the tension of only one string is
reduced to 0.81 7 and the strings are plucked al the middle
simultancously. five beats can be heard during one second. The
value of fis

(1)25 Hz (2) 50 Hz

{3) 75 Hz (4} 90 Hz

(5) 100 Nz

An electron and a proton travel with, .. ... ... .. ..

equal speeds around two circular: =i te iy

paths shown in the diagram (drawn e il

not to scale) under the influence -t 1 o
of a uniform magnetic field. 1T the R R R R Rt
direction of magnetic field is perpendicular and into the plane
of the paper,

(1) the electron travels clockwise around the small circular
path and the proton travels counter = clockwise around the
farge circular path.

(2) the electron travels counter = clockwise around the small
circular path and the proton travels clockwise around the
large circular path,

«(3) the electron travels clockwise around the large circular
path and the proton travels counter-clockwise around the

small circular path.

(4) the clectron travels counter-clokwise around the large
circular path and the proton travels clockwise around the
small circular path.

(5) the electron travels counter-clockwise around the small
circular path and the proton travels counter-clockwise
around the large circular path.

Identical ioops in the three
arrangements.{, Band Cofcircular . ¢
loops centred around vertical

axcs, carry cqual currents in i
the directions shown in figurc.
In the arrangement C there i ! )
are two scparate loops very

ciose to cach other with a common centre at X, In all three
arrangementsthe loopsarescparated by the same distance \'Yand
P is the mid-point of XY, If the magnitudes of the magnetic
flux densitics at P in the arrangements 4, B and C are B, B,
and B, respectively, then

(1)B, > B,>B_ (2)B,>B.>B,
(3)B,>B.>B, (4)B.>B,>B,
(5)B.>8,>B,

3l

33.

€

AL 8w

Three different types of thermometers, P, Q and R having
temperature range of 0 -110°C, and kept 2t room :cmpcratuz
of 30°C were simultancously dipped into a large oil halh{é
maintained at 100°C at time t = 0, %
and their readings (0) were recorded g oc f -
with time (1). Curves in figure show
the variation of 0 with 1 for three
thermometers. Consider the following |
conclusions  made  about  the
thermometers after analyzing  the
three curves, _
{A) P is the most sensitive thermomeler.
{13) Thermometers P and R are accurate but not Q.
(C) The scale of thermometer R is not linear.
Of the above conclusions.
(1) Only A s true.
{2) Only B is true,
(3) Only A and B are true.
(4) Only B and C are true.
(5) All A, B and C arc ture.

I
b
www.alpanthiy

. Breakdown voltage of the zener s, 5

. p R
diode in the circuit shown is —" E
SV. R, is a suitable resistor. 'ﬂwlw == 10 pF ? R
: . ,
capacitor C is first charged to T

10V by closing the swilch §,
and opening the switch S, Subscquently, S, is opened and S,
is closed. Considar the following slatements made aboul the
functioning of the circuit after S, is closed.
(A) Voltage across R will be 3V so long as the capacitor
voltage is adequately above 3 V.
(B) Time period through which the voltage across R
remains constant does not depend on the value of the

capacitance.
(C) Potential drop across R gradually decreases with time.
Of the above statements,
(1} Onlv A is truc. (2) Only C is true.
(3) Only A and B are true, (4) Only A and C are true.
(51Al AL B and C are truc.

A and B shown below represent the logical inputs applied to
circuits {1) to (5) given below. and F represents the expected
output from the circuit,

Aoe—T 1
¢ oo JUULMUIUUUUUUUUUUL
o MU U
Which ol the following circuits, (1) 1o (5), provides the expected
output?

gnan ) e D o
i F

gﬂenma: Publiskers

04
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34. Which of the {oliowing is not true regarding an npn transistor
and an n-channel junction ficld effect transistor (JFET)?

— -

npn transistor

n~channel JFET

(1) THas two pn junctions. Has only one pn junction.

-

{2) Basc-cmitter  junction | Gate-source junction is reverse
is  Torward biased when | biased during the operation,
operating in the aclive
mode.

-

-

(1} An arrow is marked on the | An arrow is marked on the !

emitter of the transistor | source of the transistor symbol. ;
symbol.
 —

(4) Both free clectrons and t)rlv free electrons participate
holes participate in the | in the operation.
operation of the transistor.

L — J
(5) Magnitude of the current | Magnitude o the  current !
through  the  collector | through the channel depends
dependsonthebase-emitter | on the gate-source voltage,
voltage.

35. Figure shows a scction of a long horizontal rectangular tube
of height 0.016m having a large surface arca. and filled with
a lubricating oil of viscosity 0.072 Pas. What is the force F
required 1o drag a very thin plate P olarea 0.4m" with a velocity
ol 0.02ms" along the middle plane between the top and bottom
surlaces of the tube as shown in figure?
(1) 3.57 x 10°N (2) 7.0m x 10°N

(3) 3.6 x 102N
(5) 1.44 x 10N

(4)72 % 10°N

36. Three spherical liquid films of surface tensions T, T, and T,
respectively are in equilibrium as shown in figure such that the
corresponding radii R, =r, R, = 2r and R, = 3r Then.

f R
R 3
R, !
ke — —
(DT, =T,=T o321
T T T 723
(A
1 .. "2 _ 4) T T.
R il Wrn-3-32

37. A cylindrical copper block of radius r and length | = 2r radiates
energy asablack body attemperature T. Ifthis copper block is cut
and scparated into N identical disks having the same radius r, the
rate of the emission of radiant energy al the above lemperature
will increase by a factor of

o (¥+3)

v AN+ 2)
2) !
Sg— 11_3_

B

x
@

N+ 1) N

3 |

{ » _-—_3_- (4} "3"
(53 N

38. Consider two motor vehicles, A and B. In motor vehicie A only
the front wheels are coupled to the engine and rotated, and in
vehicle B only the rear wheels are coupled to the engine and
rotated. Which of the following diagrams correctly shows the
directions of the Irictional forces acting on the front and rear

wheels of motor vehicles A and B by the ground, when they are
travelling in the forward direction?

39. Consider the following physical phenomena.

www.alpanthiya.lk

e T Water flowing through a tube having two
- ‘ -

e T R

- —= . different arcas of cross-section; speed of
= W e T
—— L: S water at Y (u,) > speed of water at X (v).
-/ =
. .. 9
N—
ey e o )
Gradual nurrowing of' the = Deflection of a cricket

cross section of a water ball which is moving

column falling down freely whille spinning.

from a tap.

Existence of a height
—  difference in the liquid
- columns in vertical tubes.

Which of the above phenomena can be explained using the
Bernoulli's theorem?
(A and D only.

(3) Caund D only.
(S)AIlA, B, Cand D.

(2) B and D only.
{4) B, C and D only.

40. A cylinder contains two immiscible liquids
filied to heights h, and h, as shewn in figure.
Ifthetap Tatthe bottom isopenedattimet =0
and liquids are takcn nul s]nwly at a constant

due to hqunus at the poln* B at the bottom
of the cylinder with time (f) is best
represented by

N N

() {3)
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4) (5)

41. A smali object is initially at rest at point O, and duc to an
internal explosion it breaks into three parts and move away. Ata
certain instant afler the explosion, the location of three moving
parts are shown by the points I, # and C in figure. If the mass
of the part which is at point A is 6 grams, whal is the mass ol the

object (in grams) befere explosi on? _ m "

(1) 6 )9 bl I

(3) 12 15

(5) 18 - jL J“"“

42, Figure shows the variation of the extensions (A/) produced
by three different metal rods A, B and ¢ with the force when
they are subjected to a tensile force FLIfE,, E; and E_are the
corresponding energics stored in the rods due o extensions,
then

(DE, > E, = E
()E, = E, > E
(G E, = E = E
(4HE, > E, > E,

E, < E

AV

(5) E, <

43.A light spiral spring has an unstretched length / and a spring
constant . A small object of mass m is attached v one end of’
the spring and the system is rotated about a vertical axis that
passes through a small light ring attached to the ether end of the
spring as shown in figure. If the object travels along a circular
path of radius R with constant angular speed w, keeping the
spring on a horizontal plane, then

) m,m , ; >«-
@ - & S

44. A certain volume of air, isolated from the atmosphere at 30°C,
is first heated up to 80 °C and then cooled down to 15°C at
uniform rates. Both heating and couling are done at constant
pressure. Dew point of the isolated air is 25°C. The variations
of relative humidity (R) and absolute humidity (A) of the air
volume with time (t) are best represented by

aA

45,

446,

47.

48.

R’

Al Su
A particic of mass m is projected m
verlically upwards from a point P, M P

which is at a distance of 2R (rom the
centre of a spherical planet having
a mass M and radius R as shown in
figure. The escape velocity for this
projectile is

m o= G
@ v

(5) (TR ] ng_

@) v= 25

(4) u=J§E

www.alpanthiya.lk

A point source of light O situated at the bottormn of 2 water tank
produces a circular patch of light of radius r on a horizontal
screen S as shown in figure, € s the critical angle for the
water-air interface. If the light source is moved vertically up by
a distance d, the radius of the light patch will

(1Y increase to r + o sin €.
(2) increase to r + d tan C,
(3) remain unchanged.

(4) decrease o r - o sin C.
{5) decrease tor-dtan C.

An ambulance which emits a
suund‘nl' fn:qq.:nc;. :.l: from its
siren s lravelling with constant
velocity walong a straight road,

A car Starting from rest is moving
behind the ambulance in the same 0 i, !
dircetion, and the  velocity-time

graph of the car is shown in figure. The car approaches the
velocity v, of the ambulance at time t,. The variation of the

frequency (f) of the siren sound heard by a passenger in the car
with time () is best represented by,

(1 (2) 3) 14) (3)

When the resistance R, in the circuit shown in figure is varied
from zero to infinity, the potential at A relative to B will change
from

(1) zero to zero

Ry

{2} w:f“,-w}' L lo zero

R R

(3) u;‘%in; Yo to wR YoV
R; R

H B . o0 K

(4) 'J_'Til” RoE Yo ¥

Rj " R,
(5) RFry%0 to R 80"

2084 {Adv.Level) Physics [



49. A Ferris wheel which ceasists of twe "8
parallel ierge wooden wheels joined|
together with metal cress bars as shown in
figure, is erected so that the planes of whecls
gre in the north-south direction, and the
cross bars arc perpendicular 1o the direction
of the earth's magnetic field B which is l
horizontal at this location. The Ferris wheel J L [
rotates arcund the horizontal axis pas:;ing_h' L v Eél
through the centres of the two wheels at o L W
constant period of rotation T in the direction
shown. LiV! is a metal cross bar which is at the highest position as
shown when tinme t = 0, Variation of the induced electromotive
force (e} at the cnd L of the cross bar with respect to the end M
with time (1) is best represented by

] a!.r
0 I o%ﬂl
T—t= e T
n 2}
9‘9 ‘G
AN, LN

QL i | i}/ -
. L—T——-n- —T—>

3) 4 )

50. A wheel, starting from rest, is
allowed to roil down without
slipping, along an inclined plane
as shown in figure. Which of
the following graphs best™
represents the variation of the magnitude (V) of the velocity
of a poini P, locate on the perimeter of the wheel, relative to
the carth with time (1)7 (The point P iouches the inclined piam
at1=0.))

L7 LA 1A Tan, Ll

(t (2) 3) (4 &)

- ——
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