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(a) Wh nt is the b'mc cause for sur fuce tension mena*r.a‘mr observed in lioui ds? {orie fine)

(b) (i) 1"}'011 are given & suitebie r:'lp'l ary tube, what 13‘the essential equipment needed to determine the

surface tension of water using the capiilary rise method?  fone line)
I,

{i}) Write down an expression-for the surface tension of water, .T, in terms oi‘ the capillary rise, /.

radius of the camllary, #, density of water, 5, and the acc eleration due to gravity, g. {Assume the
_angie of contact to be zere.) - (2 lines )

L
(iif) When this experiment was performed by students in a class using capiilary tubes with same radius

and identicai sei of apparatus, the heights / obtained by some students seemed o be very different.
What is the main cause for this?  (one firie) '

(1v) To overcome this’ d screpanciss certain expenment i procedure shoula have been adopied correctly.
Give the steps of this procedure. - (3 lines ) :

(c) I such an experiment when the Cnp ilary tube is withdrawn from water and heid vertically, a small
column of water is found to remain at the bottom of the tube. Will the radius of the lower miniscus of
this water column be same as that ¢f the upper miniscus 7 Expiain your enswer. (2 lines’)

(d) When the capillary tube is held 4"31‘!20“;3..'_}' and water from 5 constant pressure head is conrected 10,
one end of the tube, water is found ‘m flow out of tire other end very slowly.,

(1) What property of the water de termines the rate ‘of flow?  (one line)

(ii) To determine the above pt operty 0 of water, the radius of the tube has to be measurc'l very
accuraiely. What is the other reason for this, apart from radius being smali? ( 2 um-s)

(iii}For the same reason as in d(ii) above ‘the tube must bé. of uniform bore. How wouid you check
: whether the given tube i is of' uniform.bore? (3 Imes)

2. hgu‘t’ shows 2 uniform metal rod AB of leng‘th 50 cm whose one end, 4, is mamta.nen at 100 °C and ‘*he

ﬂ

other f’ﬁt B, is in contact with a water-ice mixture at 0-'C. “The cross-sectional area of the rod iz O. c*t'
and it is well lagged. You can assume that there is no heat trars&er with the surroundings.
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(2) ’1) Wit is the most important phys:ral property of the material used for the iagging? ({:ne line;
(i1} Liquids are generally not used for lagging. What is the main reason for this? " (one line}”
(b) Draw rough sketches of the temperature variations along the rod,
(i) at any instant before reaching the steady state.
(ii) in the steady state. o
(c) "‘a'*;img is the .enj:erature gradient along the rod, in the steady state? (one fi?i(i) ' i
(d) if the rate of meiting of ice in the steady suake is 0. 01 kg s , find the rate of heat {low through the rod.

(specific latent heut of fusion of ice =3 x 10° J kg (rme line)

" (e} Calculate the thermal conductivity of the material of fihe rod. . (2 lines ) it et
(A Afer sametime the ice mets comnletely melted 1€ vou wait long enonge will the v;gi::at MO SR
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3. Figure shows nn experimental arrapgement 10 p_rotiucc a pure
spectrum of the light from & source of white ligit S using 5

specirometer. o
(a) (Y What kind of inmp is suitable for the white light source § 7

(ii) Name the components A end B.(one line eaciy)

(b) When a student attempied to obscrve ithe images of the sii
reilected from the two faces of the prism he observed the two
images as shown below.

What was the reason for this appearence 7 (one line)
" (c) The following figure shows the spectrometer scaies for a

ceriain seiting. o e,
What is the spectrometer reading indicaied 7 (one line) lolo 4
(d] o o
(i If W is a_ray of white light incident on the prism as shown, draw A !}{"; s W
the paths of the blue and red rays through the 3o I} J'\%i}l“,zijéﬁ\ -
prism and subsequently through air. . ' L bl v
{ii) Which colour (biue or red) of light travels 0 o
faster in glass ? fone line)
{e) To determine the refractive index of glass for red light, the white light sourc
replaced by a red light source . what measurements would you require 2 ( 2 lines)
(B (i) If the refractive index of glass for red light is 1.6! and the wavelength of red light in air is 6.44x
107m. find the corresponding wavelength of the light in glass. /2 lines)
© (ii) Will there be a change in ‘colour of the light in glass due to the above change of wavelengu,

- Justify your answer, (3 lines)
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4. i o Dbelow shows the
epparatus which can be used in

]

an experiment to determine the ekt —
value of the interna! resistance 7 WU TRERWNICEN WIS ISV SN W YRR Y
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of a cell E,.

"

Potenticmeter wire

- centre zero galvanometer

- accumulator :

1 ki2 resistor

-~ plug key -

- tap key .

- resistance box =~ . % H k

- sliding key . -

(a) In the above figure indicate I

. which enables you to determine the internal resistance r o

(b) Why is it advisable to use an accumulator for E ? (one line)

(¢) Whatis the purpose of the resistor R, ? (one line)

(d) When do you close the key S,? (one line) : ‘

(e) You are asked to plot a suitable graph in order to determine
this? (2 lines) _ , , : ) 1 1

(f) It is not advisabie to connect the resistance box X to the circuit with all resistance plugs ciost

E' in . 0 I ] ' s . .

B i ol e tly, a student observes that the dependent variable mentione il

(g)- After making all the connections correc . ' ' What is ¢
(e) above stays at the same value when the resistance plugs are being removed one by one. Wha

most probable reason for ithe above observation ? (one line) - £ las to be always S

s 3 M . - 5 o o f % L H i )

(h) A student says that in order to perform this experiment the e.m.f. of the:celi £, -has o A
" than that of £, Is the above staiement true? Give reasons for your answer. (2 lines)

w

SR ma»

ow yoff would connect tie given items to form a suitable electrical cir
{ the cell E,

r; What measurements would you take 'rt
|

|
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.» Answer either-part (a) or part (b)

() :’lgurc Snows a_disl.’l_““"“?m (x) - time (t) curve of an object which
0‘;":5 in a straight line on a horizontal table. Mass of tie object is: o
(i) Find the initial and the final veiocities of the object
(ii) {a) Draw the ing ify- tini ) ‘wi 30

L corresponding velocity- time curve for the whole
Jjourney of the object. : 0 |
Eb) Determine the total distance travelled by the object. ' I
) E:}pnam Wh:l! happens to the motion of the obiect at t=10s. .50
Give a practical example where similar changes that occur
at t = 10 s can be observed. ' - |
(ifi) Suppose the object experiences # ‘constant frictional force exerted by the tabie after 35 s, and it
comes to rest in further 2 s. ) : '
(n) W!;IE: is the magnitude of the frictional force acting on’the object ?
'l - . . 0 - ® -
(b) Calculate the coefficient of kinetic friction between the object and the table.

(b) The present electrical energy consumption in Sri Lanka is 3.0 x 10° kWh per year.

(i) Cafculate the above energy consumption per year in joules. :

I Co . H S ¥ ' '

(ii) Fu.cula.e the minimum mass of water nceded per year to goirate the above amount of electricity
in a hydro-power plant, if the water falls from a vertical height of 200 m. State clearly the

assumption that you have made to arriveé at the answer. - .
praan o kot et : ) . : :
{it) _.‘ak_mg the rate of flow of water to be constant throughout the year, determine the force exerted by
alling . water on a turbine blade in the generator. Assume that the water -strikes the -blade

. perpendicular to its surface and then flows along the surface without any recol. .
(iv) The Ceylon Electricity Board estimates that tie energy demand for elecirical power will increase to.

7.5 x 10° kWh per ‘year in the year 2000. The Board pians.tn meet this increase in energy demand

rermal power stations. Calculate the mass of coal needed per year to
s with an

-

by operating coal powered t!
generate the exua amount of electrical energy. Assume that a coal power station operate

overall efficiency of 40%.
(1 Kg of coal on burning gives 4.5 X

1¢ proportional limit of a given material.

10° kJ -uf energy.)

1. " Distinguish between the ejastic limit and tl
Two uniform steei wires of equai iength
respectively, are connected together to form a compo
The Young's modulus and the proportional limit ‘of steel
respectiveiy. ' . -

i) What is the maximum mass that can be hunged by the compound wire so that the pmportiona: limit
elongation of the compound wire in this situation.

is not exceeded? Calculate the total ! ,, _
ds so that they are parailel to each other and forms a compound

(ii) If the two wires are joined at the en ilel .
wire of length 0.5 m, what is the maximum mass that can be hunged by the compound wire so that

ihe proporticnal limit is not exceeded ?

i e : 2 2
s of 0.5 m and cross-sectional area 'of 0.5 cm” and 0.2 em’,’
pound wire of length 1 m. w -

are 2.0 x 10" N-m” and 25 x 10" N m’

‘g Comparce the advantages and disadvantages'of the following three methods used in determining the specific
\ disaay

heat capacity of water : )
(A) Joule's electrical calorimeter method '
(B) The method of mixtures . . .
{C) The continuous flow method _ _ o
e of - 40 °C is dropped into a large amount of water in a

Q’An ice cube of mass 100 g kept at a temperatur
container which is at U % Assume that no heat is “'.a“"fermd Wit e surr?lu:’;dlngs. )
! ; = . . i here will this ice settie’
i) Calculate the mass of water that will freeze to form ice. Where will 14 i _
() Caloulate the mioes o ewiis & i Sismass sy susumies oaly 20 § of vt ¥
" Betermine the final temperature attained by the ice cube in this situation. Neglect the heat capacity
) . . .. . 1 B - .
of the container? (specific heat capacity of ice = 2.1 x 10" J kg~ K ; spscific latent heat of fusion of

ice =3.36 x 10° Jkg™") -
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4. On a day \'thn the relative humidity of the atmosphere is 85% a certain room of capacity 50 m wa
N - ‘ . L

completly closed and isolated from the rest of the atmosphere. The room temperature was found 20 be 3'L &]

at the time of closure. Use the rbove data and the table given below to caiculate
(i) the dew point of the room' ‘

(i) :;Ii;}:l.css of water vapour condensed inside the room when the temperature drops to'24C during ﬂmgj
'_T;nz'pc-:am:c (°C) Mass (g) of water vapour required to |
_ \ e P | [l
30 30.01 T
29 | 28.45 .
| 28 © 2693
l 27 - 25.51
26 241!
' 25 : , 22.80
, 24 21.51
| 23 20.35 ,

(iiii) ~ Assume that 0.01% of the mass czlculated in (ii) above is deposited
over the upper surface of a rectangular plate made of carbor, forming a
uniform film of water on it. This plate is shown in the figure and it's
width and length are 1 cm and 2 cm. respectively. Calcuiate ‘the .
thickness of the water fiim formed on the plate. . )

.(density of wazter = 10’ kg-m") - . - LD’

(iv) The plate has an electrical resistance of 3002 along its length. Due to the formation of the water

film. the effective resistance of the plate along its length wiil change. Calculate this change in'
' resistance as a percentage (resistivity of water = 10° 2 m) o

(v} For better performance some elecironic equipment are usually %ept in air -.conditioned rooms.

What is the major reason for this ? ' ' '

5. Answer either part (a) or part (b) | S
{a) Why ‘does the refractive index vary from medium to medium ? : _

As shown in the figure a monochromatic ray of light in air is incident on the
surface of a spherical water drop at A, with an angle of incidence i. The ray is
refracted into the water with a refractive angle r. Reaching the opposite side of
the drop at B, the ray is partly reflected back and emerges into air at C.
(i) What is the value of the angie of emergence ?.
(ii) Derive an expression for the total deviation of the ray in terms of i and r,

R C oy ’ v e 0 1 H H -

(iin) if s'=3:',10'. and the ray is fully deviated by an angle og 156, caiculate the refractive index of wate ;h

" the given colour. S a ! o . . . e

(iv) Can the ray suffer total internal refiection at the opposite side for some values of i? Justify yo*

answer. ' ' _ : L : i:]
(b) The.diagram shows twoc converging lenses arranged as a.compound microscope.
: f Jo=10mm . - f,=20mm °

T ) v 1 F

'ﬁ.-FlI | Fe |

e

The focal length of the objective lens. A, is 10 mm and that of the eye piece lens, B is 20 mm,.lt-l-
final image of an object placed at O, 12 mm from the objective lens is formed at infinity, trace the paths .
two rays coming from the head of the object through the microscope to the eye. Calculate the an |
magnification (magnifying power) of the microscope. - . ) -

The separation of the lenses is changed keeping the object distance fixed untl _the a_ngu‘
magnification of the microscope attains its maximum value. what is the position of the finai image \r Fﬁ
situation ? Calculate the new lens separation and the angular magnification of the microscope. (The i
distance of distinct vision is 25 cm? '
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6. Distinguish clearly between

following : a progressive wave and & stationary wave set up aiong a string considering the

(A} the energy transmitted clong the string - (B) tie ampiitude of the points on the string
. (C) the frequency of tie points on the string -
Give the essential steps of a laboratory method in determining the speed of sound in air.
A variabie frequency source emitting a pure note is placed just above the open end of a uniform verticai
lube .5 m long. The lower end of the tube is closed. If the frequency of the note emitted by the source is
gradually raised from 150 Hz, at what frequencies will resonance occur 7 The speed of sound in air is 330
m s~ . at the room temperatrre, 27 C.(You can neglect the end correction of the tube.)
:l"he air temperature is now changed. It is found that as the frequency of the note emiited by the source is
increased. resonance first occurs at a frequency cf 168 Hz. If the experiment is repeated with the lower end
of the tube cpen the corresponding situation occurs at a frequency of 335 Hz. Calculate,

(i) the end correction of thestube. (ii) the speed of sound in 2ir at the new temperature.

(iii) the value of the new temperature. ' ' :

7. Answer zither part (a) or part (b} : .4.:.21 t.!f._._..._‘
(a) In the circuit shown, all the batteries have negligible internal resistances, ammeter g‘
A has a resistance of 0.5{2 and V is a voltmeter with infinite resistance. , :"""_f" 150 l
(1) Find (2) the readings in the ammeter A and voltmeter V. ® o 1
&£

{b) the energy suppiied by the 12 V battery in 2 s. . : 1
(c) the tota! heat dissipated in the circuit in the 2 s duration. I C W—
(ii) What is the reason for the difference in your answers to parts (i)(b) and (i)c) ?
(111)) When A and V are interciianged in the above circuit, find the new readings of A and V.

(b) A perallel piate capacitor having plate area A carries a charge Q. If the capacitor is placed in air derive
an expression for the eleciric field intensity E across the plates.
A parallel plate capacitor placed in air has a plate area A and a plate separation d. It is charged to
charge Q by connecting a constant voltage source across the plates. The voitage -
source is then disconnected and a slab of dielectric constant k and thickness h is T

inserted between the plates as shown in the figure. : d‘[ £ .
(i) write down expressions for the electric field intensity :

(a) in the pap between the upper plate and the dielectric slab. 4«

(b) in the dielectric slab. o

(c) in the gap between the dielectric and the lower plate.
(ii) Derive an expression for the potential difference across the piates of the capagitor.
(iii) Hence or otherwise show that the effective capacitance of the capacitor is given by
ke, A
Kd-h(k-1)
(iv)If the dielectric slab is inserted without disconnecting the voltage source what will be the final
charge on the capacitor ? ,
(v) In which situation it is easier to insert the diclectric slab? Explain your answer without doing any
calculations. '

8. An L - shaped tube ABC of squate cross - section 1 A
of side 5 mm is connected to a large tank I ->{$inm

containing a conducting liquid as shown in the . .
diagram. A uniform magnetic field of flux dcnisi_ty l ‘
0.2 T is acting in the direction indicated across the ‘ ; .
horizontial arm of the tube BC. A current of 6 A is ) B @027 ci . ot
passed vertically upwards along an entire coross - Smr;‘{,%/ /////////
scction of the liquid. v s =
(i) Find the magnitude and direction of the @ 02T
force acting across the cross-section of the
fhiquid.
e T e Lo tovtned v She seome aoatioe of the tiouid due to the abave forere

(iii)f the denisity of the liquid is 1.2 x 10" Kg m™ how hogh will the liquid fevel rise in the vertical
arm AB due to this pressure ? (Assume that the change in level of liquid in the tank is neglizibly
small.) '

(iv) If the vertical arm AB of the tube is not there, what is the flow speed of the liquid?
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