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|( @ Answer all 30 questions.
gravitational feld intensity g = 10 Nkg iy

1. What is the dimensional formula for eloetrical capacity, given the dimensions of electric current
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(1) ML¥T?A® 2y ML A {3 LA
() M LT AR (5) M 'LATIA

2 Shown here is the velocity — time graph for the motion of an ohject.
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Choose the eorresponding acceleration- time graph ,
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A vibrating string of tension T and length"{"resonates with the first overtone of 4 closed tube of
length 75 em. The vibeating string makes four beats per second when vibrated with a tuning fork
of frequency f.The beat frequency reduced w2 He , when the tension of the siring 15

increased, Speed of sound in ait 240 ms ' Find the frequeacy of the tuning fork.

(1] 344 Hz (2) 336 Hz (1) 1173Hz  (4) 1093 Hz  (5) 340 Hz

4, A ray of light incident from air on to a liquid surface undergoes both reflection and refraction.
Ihe angle between the reflected ray and the refracted ray is 90 " Refractive index of the liquid

¥ 3.The incident angle of the ray is
(130" 2y 30" (3) 45" (460" (31490"

5. Five isolated particles each of mass m are placed at the vertice ol a regular pentagon. The
distance from the midpoint (p) of the pemagon to each vertex is r.Resultant gravitational field
intensity at pis ,

(1) G_E along EP
(2) 2 GE along EP
(3) LIE along PF
(4) 2 €i.7; along PF
(5) Zero

(1) ()= EiEs hmz (5=

7. A spherical drop of water , falls down through air from a very high distence h starting from rest

and strikes ground at v speed. Which of the following relationships between v and h 15 trug 7
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An obpect of weight 64N placed on & horizontal rough surface (initially at rest ) is continuousty

.
acled on by a horizontal force.At =0 the object gets s the verge of motion duc to this hori'ontal
foree.Coefficients of static and dynamic friction are 0.6 and 0.4 respectively, Velocity time
graph for the motion of the ohject is ,
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%, Which of the following statement/s isfare true about mescury-glass thermormeter 7

a. It's bulb is made of & very thin glass to allow efficient heat transfer
b.  The thermometer functions over a wider range of temperatures =5 mercury is used.,
€. The thermometric property used here is more accurate than that used in das

thermometers,
(I b only. {2)a only (3} aand b only
{4) alla, b and ¢ (5) b and c only.

10. Shown here is a rectangular isosceles prism made of 8 transparent material of refraciive index
||ng and two parallel incident rays. The angle between their corresponding emergent rays is |

(1) 45" (2y60" (3330 7 {4y 90" (515"

11, Which of the following factors determine the no of minority carriers in 2 P rype semiconductor ?

(1} No ol donor atoms,
(2] Temperaturs.

{3) No of accepter atoms.

(4) Impurity used for doping,
(5} Level of doping,
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12, Which of the following conditions isfare required for the production of laser 7

(2} . Population inversion.

(h) . There should be 2 or more energy levels in the laser mediem.

(c) . There should at least be one meta stable state.

(1) aonly

(2) aand bonly
{3) aand e only
{4) band ¢ only
{5) alla, b c

13. Shown here is the variation of electric field
Intensity (E) with distance x. Which of the
following graph correctly depict the
corresponding variation of electric
potential(v) with distance(x) 7
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|4. I*and 0} are two points at x horizontal separation. Two particles arc projected simultaneously

from the two Fﬂ.iﬂl‘j P and Q towards cach other at weend uf".l'ﬁspE::HE and at 60%nd 30" angles to

the horizontal respectively. A ller what time lapse(t) the horizontal separstipn between the 1wo

pnt become zero 7
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Which of the following shows the
corfesponding variation of volume (V)
and absolule temperature(T} 7

5. Cells connecied in this cireuit are of negligible intermal resistance. Current through 162 resistor is |

(3)2.0A {d)2.5 A (5p30A

16, Shown here is the variation of pressure and volume of @ fixed mass of an ideal Bas.

FiPa) 4 "
2 10% f-----

o,

(1) 24.cm (2} 6 em
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17. A convex lens of focal length |8 cm and a concave lens of focal length 6 cm are placed
coaxially , L separation x.Rays coming from an ohject at infinity , incident on the convex lens,
underpoes refraction through the system of lenses and forms the Ginal image al infinity. x is equal

(31 18 cm (4} 3 cm [5) 12 cm
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18. Three identical resistors are connected across a cell of negligible internal resistance. Fower
digsipation of the circuit is 10W, What is the power dissipation when only onc of the 3 resistors is
connected across the cell 7

(1) 1063 W (2710 W (3} 20 W (4) 30 W [5) B0 W

19, Which of the [ollowing staterent/s isfare true 7
a. A [orce is acting on any charged particle moving in a magneiic field
b. An electron , entering at an angle to a magnetic field takes a circular path inside ®he magnetic
field.
<. In hall effect , the drift velocity of charges depends on the magnitude of the charpe.

(1) aonly (2} bonly (3) conly (4)aandc only {3) alla, b g false
20. A rope moves along a linear path on , a horizonial smoaoth plane under constant acceleration due
to a constant ‘F* foree acting on the rope. Tension at its’ mid pentis T |
P
a- ITthe string is heavy — = i

b- If the string is Iight% = 1

¢- [f the string is uniform and I"IEﬂ'r'j-'% = %
Which of the following staement's about T and F isfare true 7
(1) aandb (2)  bande (31 conly (41 bonly (5 all ab.c false

21, An ideal gas at 27" C temperature and 10 * Pa pressure contains 2.48 % 10” no of molecules in 1m’
volume. When its' temperature changed Lo 17°C and pressure 10 * Pa , What no of atoms
contained in 1m” volume ?

(11 6.2 = 107 (348=10%  (3)5.7= 10" 34 =10 (524 = 10"

22 A sonometer string . under a tension due 1o a 9 kg mass hanging from its’ free ond, produces a
stalionary wave with 5 antinodes with a tuning fork at '["separation between its® knife
edges. Now , Okg mass is replaced with another "M mass and its" “I" length vibrates with the
same tuning fork producing 3 antinodes.Mass "M in ke,

(1) 25 (2)5 {3) 125 (4) 1,25 (5) 'S

23, Two spherical water droplets are of volumes V) and Va. What is the ralio between their excess
pressures?
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24. What is the potential of point Y with respect to point X in the circuit shown here? The cell

connccted in the cireuit is of negligible internal resistance .
By 30
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5 uF Y 1 uF
(1YyOwv 2y ¥ {3)-1¥ (43 ¥ (5)-3V

25. An electric kettle contains 1.3 kp of water at 100 ¢ Water is being heated by 118" thermo coil of
power 2kW .Specilic latent heat of vaperization ol water 2000 kJkgIF the thermostat of the
kettle alls 1o operate | how long does the keltle takes 1o bod] dry ?

(1) 500 5 (2) 1000 5 (3) 1500 5 (4) 2000 5 (5) 2500 5

26, Shown here iz a meter bridge circuit . The wire of Im leagih is of uniform resistance all along
its length. When the contact key is o1 20 cm distance from the end A , the galvanometer shows

zern deflection. The value of R s,
all £

— it

1

Y154 (2)604£1 (331200 (4) 240 41 (5)300 2

=i |

When the signals A and B are input 1o the logic gates system shown herg, its” F ovtput would be |
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2B, Water Nows steadily &1 4 constani taic [
through the horizontal tube of flow shown here, e
Which of the following graphs correctls : l
Depict the varistion of kinetic enerey l . Lid
along the axis of the tohe (k) with time (1} ST
- LB
Kok [ I & K & K&
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(1 (2} {3} (4] (5)

28, Shown here is the variation of clectrostatic potential (v} with distance {d) for a cerlain electm

static field. Which of the following grapgh correctly depict the corresponding variation of electric

field intesity { E ) with diatance( d) ?
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30, An ohject is at 10 em distance from a coaxial combination of A and B lenses, which are in

il

31

34,

a5

36,

contact with each other .\ The lens combination produces & real image of magnification x3.Lens B
15 a concave lens of focal length 30 em . What is the type and focal length of lens A ?

(1) Convex ,12 em

(2} Concave ,|12em

{3} Convex , 6 cm

(4) Convex ,[& cm

{5) Convex , 7.5 ¢m
A closed tube resonates at its” first overtone with a cerain vibrating scurce, When the lube’s
rhoeed pod 35 opened | it resonates at second overtone | which is 300 Hz more than the
fundamental frequency of te ciossd tube (f2 ) Ignore the end corrections.fy is equal 1o,

(1) 600 He (2} 500 Hz (3) 400 Hz (4) 200 Hz {5) 10 Hz

What is the absolute humidity of & eloséd volume of relative humidity 0% and temperature
27°C ? Molar mass of water 18g , R=8 Jmol'K~' SVF of water at 27° C 3.6 kPa.

(1) 86gm™ (2 135gm™ (3) 26 pm @ 33pm”’  (5)47 pm”

. There is a radial magnetic field in a galvanometer Its* coil inside shows 20 " deflaction when SA

current flows through the galvanometer . What current should be sent through the galvanometer
in order 10 make 40 " angle between the coil and the feld #

(1}25A (2) 5¥2A (3117.5 A (4) 10 A (5) 10v2A

The uniform potentiometer wire is of resistance 10 £3 The cell connected is of 2V em.fand 102
mternal resistance. A resistor R should be connected in the circuit in order to maintain 100 mV
potential difference across the wire R is equal to |

1990 £ (2) 1890 02 (3) 378 02 (41990 . (51400

Ma metal of work function 2.28 ¢V is illuminated with monochromatic light. All the photo
electrons thus gjected can be stopped by applying a— 1.51 eV potential The energy of one such
photon s equal to

(1)077ev (2) 1.3l eY (3) 1.77 eV (4)2.28 eV (5)3.79eV

A crater of fruits of total mass 35 kg and of specific heat capacity 3600 Jkg 'K ' is sliding down a
rough inclined plane of length 7.6 m starling from rest. The crater starts from the top of the plane
and acquires 2ms” speed as it reaches the foot of the plane.The plane is 30 " inclined 1o the
hortzontal. What s the change in temperature of the crate of fruits as it reaches the foot of the
plane [rom top 7

(oo "c (2)383600"C (3 1/1800°C (401 %C (5)1.0°%C

N gl W valpvg Cabueubo o'
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3. A uniform metal wire shaped a< shown here L A B
Enters and leaves a uniform magnetic field at a - J
; Ld - - -
Constant speed. Which of the following sraphs
comectly depict the variation of induced patential * ® » @
ol X with respect to YV} with time (ty?
i - [ ] L] L] ]
L "r' L LT 1
IJ | |
L} i —i
| t =
(1) (2} (3}
LR | Y

|_ Jj —rt 0 | : |
&
(4)

(3)

R, Two motor cars A and B approaches a stationary source of sound C which emits g frequency of

165 Hi. A moves at 22 ms”' speed tooting its” hone at 176 He.The driver of B doesn't hear
beats. The speed of the car B is (speed of sound in air= 330 ms™ }

. Sound source

(1) BBms' (2) 22 ms! (30 (4 ms' (5) 44 ms”!

0. A nail is hinged at *d’ distance right below the pvinl of
suspension of a simple pendulum. The pendulum of length
lm is being released at 60"nclination. Which of the f ollowing
condition’s is/are 1o be satisfied for the penduium bob just 1o myve
i a circular path around the nail 7

(a) Speed st By 2g(1 - cos 60°)
(b} Speed at B/5(1 —d) g
fe) d=0.8 m

(1 }a only {2} 8 and b anly (3] band ¢ only (d) conly (5} bonly
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#1

43,

A rod made of & metal of Young's modules 2% 10" Nm ‘under zoes 0.06% strain, The strain
energy stored in it's unit volume in Jm™ is.

(133600 Jm™  ¢2)72000m™  (3) 10B00Im ™ (4) 144000m (5) 1 76000m™

The separation between the objective and eye piece of an astronomical telescope at its” normal
adjustment is | 00 ¢m . when the magnifying power is 24.The focal lengths of the objective and

eye piece of this lelescope respectively arg

(1190 cm , 6l om (2) 96 ¢m , 4 cm (3150 em , 50 ¢m
(4} 8U em , 20 cm {5) 4em , 96 cm

A and B are two identical calorimeters. External surface of A has been well polished where as
that of B is made matt black Fqual volumes of hot water at 0 C poured 10 both calorimeters A
and B are noted down every 0.5 s interval Graphs obizined thus are shown in (a} T hen the two
calorimeters are emptied and cqual volumes of water at 07 C poured to both ;and their
temperature change with time is plotted as shown in (B). Which of the following is correct ?

i 8
| (a) (b)
X

F
\ Y
0

e oe—— I

L 4
-

(13 Graphs P and X sorresponds to B
(2)  Graphs I' and ¥ corresponds to A
(3)  Craphs Q and X corresponds lo B
(4}  Graphs P and X corresponds 1o A
(5}  Graphs Q and Y corresponds lo B

An object of volume ¥ and density p is completely immersed and remains still in a liguid of
density p' What is the change in the ohject’s potential energy when it is raised *h” height with
in the lguid?

{1} Increases by hV(p— p'ig
(2} Increasss by hVip' — pg
(1) Increases by hVpgip’
(4} decreases by hVpgp'
(5) Doesn’t change.
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44,

45.

a6,

47,

Shown here is a systern of four capacitors connected to 3 cells of zero interal resisience
each.Encrgy 5.1n§11:_1 in the system of capacitors is .
Iy
I
FHF T o
i .
Pt | 4 uF
Y uF T i -
i W
1 uF
(1) apul (2) 24 ul (3] 28 u (4) 323 (5)0)
An ideal transformer consists of 1000 windings { turns) in its’ primaey coil and 3004 in its*
secondary coil. Primary coil is connected 10 80 V ac potential supply. What is the potential
difference across one turn of the secondary coil ?
(1) 240V (2Y80V  (H024 YV {4) 0,08 ¥ (5)0.06 ¥
Wave length corresponding Lo maximum intensity of thermal radiation from the sen is Ay and

that from the moon is A, The ratio (solar surface temperature Aunar surface temperature ) is
equal to ,

() 3 @2 o) @ (&) 5 &

Urriginal length of an extensible string is L and its" force constant k.1t is extended to & small
length x and is further extended by anather small length v. The work done during the second
extension is equal to

()5 ky" @Sk (3D Thityy (4) 3 ky(2xty) (5) ] k2xry)

——y
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48, X oand ¥ are two ideal pases which obey Boyle's law as depicted in the graph here Which of
the following stalement’s is/are true about X and Y 7 (molar mass of ¥ = molar mass of X )

f Y

E E——
i

{a) | both gases remain at the same emperature . no of Y gas moleeoles is greater than the
no of X pas maolecules,
(b} 1 the masses and absolute temperature of both X and Y are equal | the graph X and ¥ too

are similar
(¢} IT the masses of both X and ¥ are equal , Y always remain at a higher temperature to that
ol X
(1) aonly (2)bonly (3)c ::uﬁ[y (4) a and ¢ only (5] band ¢ only

42, The light emitting diode connected in the Op —amp cireuil shown hera, glows in the dark R isa
lipht senzitive resistor of resistance?

FISY
L 4,-
240 kL2 .
s N
T £
40 ki 10 k62 = i
Ry
T R
I -I5 v
= (1} {2 ) L L)
In the dark(K.0Q) 50 Al) E 25 T
Inv the dayhight
(K£) ) 15 20 25 30 35
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=0. | current Mows through a very long conductor A B .C D which consists of a semi circular

segment between Bynd €. g

Fa " r i
Pe
. T

1 4 g

Now the shape of the conductor is altered as shown below. What is the cormesponding change n
magnetic flux density al point P ?

I : :I A
Ir% '
!::

|

b
- ol et 2ol Biy!
{1 } £RT0 {1} &mH l:‘j} iak H:'ﬁ {H dxh

o




—
1

f

5
e 3
1

F

&

i

=™
||

I
|

Fam et \ | . D pmi
Fh}rsinsﬁ(nﬂ 11 l 01| E _l:[ I] Three howrs

-q-

T A R R e L e P A TR A AR

PR e ErE PR R FAA B FE A A FI R SR AN RN R LA B

Tnsirnctions: * This question paper consists of 10 questions in 17 pages
« This question paper comprises part A and parl B, The time allocated [or both parts i3
three howrs

N | )

PART A -Structured Essay({pages 2 -8)

¥ Answer all fouwr questions on this paper iiself

¥ Write vour answer in the space provided for each question, Nete that the space previded s syfficient
Sor your answer and exiensive aniwers are nat expecied.

PART B~ Essay (Page 9 - 17)

*Answer four guesiions omly, Use paper supplied for this purpose .

v 4l the wme of the time olfocated Far this paper, fie the rwo tagether so that paet A i on the top of part B before

handing over the  supervisar.
* Vot are permiited 1o remove orly et B of the auestion paer frong the examination hal
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For Examiner’s Use Only
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A In numbers ‘
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Part A- Structured Essay

I, Figure shows an amangement used by a student 1o determine the moment of inertia (1) of
& plate having an axle

8- | IJ"|
b
1:_"1— - ;
: = '_| X—Gl\\k‘_-—u?_._ rail

b |l5ES __"—7—'—:1—:—;_‘:.__%‘__‘_5_ bluck B
I el R

- =

h‘“‘.ﬁ.tﬁuﬂnhﬁe SCREWE

A stop watch, a meter rular and a spirit level are also provided. By keeping the free end
of the rail at the Wwp most position the plate is released from rest, The axle is rolling
down without slipping. Initial and final positions of the axle are marked by keeping
wedges 4 and B. Length of the rail is [,

I. Before the practical is carried out the base should be leveled. Briefly explain the
levelling procedure.

4 B S e e

1. When the lowest position and the pivoted point are ar the same height above the
basc how do you verify that the base has been levelled.

L. Indicate the direction of angular velocity (w) when the axle is
rotating in the direction as shown in the diagram.




IV. A light beam enters through the slit of Q after adiusting P and Q. Complete the path
of light beam entering through the slit of @ up o the eye in the diagram given
below.

=1 6 ) ] = ¢

V. The image of the slit can be seen as shown in the figure when adjusting the
instrument in part (IV), Draw the orientation of the slit on the given space.

V1. A student is going to use the properly adjusted instrument to determine the angle of
minimum deviation, What are the practical steps that she should follow?

7 P S R n——
e sy
e i ey

VIL Figure shows an arrangement of the spectrometer set ta determing theangle of
minimum deviation. Draw the position of prism and complete the path of twao light
rays entering through the slit of Q up to the eye on the diagram given below.




VIIL The corresponding readings taken by using one of the Vemier scales of the
spectrometer at the minimum deviation are 005" 38" and 326 % 12", Find the angle of
minimum deviation,

IX. Can you use a filament bulb as the light souree for this experiment”? Explain,

X, Another student is asked to use this properly adjusted spectrometer. What is the
only adjustrment that she needs w do in order 1o observe a clear image?

03.  The figure shows a setup to determine the speeific heat capacity of a liquid using
Mewion's cooling Taw.

[. Name A, B,C,D,Eand F.

B o A D AR B -
C- I -
B R A e e i e B i e R
Il Write down three factors affecting the rate of loss of heat from the liguid and the
calorimeter.

1. What are the required measuring instruments which are not shown in the diagram




v, What are the physical quantitics to be measured by using the given instruments in
order to determine the velocity (V) of the plate at B.
5 1 [ oY A R G e RS (i)

V. Wirile an expression for the velocity (V) of centre of gravity of the plate in terms of
@ and 3,

VLIt needs (o find the vertical height (h) between A and B. Write an expression for h in
lerms of H, & and .

VIL Derive the expression f = MH‘E[E‘E — 1}, Where M is the mass of the plate with the

PI

axle and R is the radius of the plate.

VI If the practical is carried out by taking the rail up o the mid position Without changing
the separation between A and B what are the physical quantities in the expression
mentioned in (VII) which can be changed? State whether those increase ar decrease




U2, Figure shows the diagram of a specirometer.

L. Name P, Qand R,

IL Wrile down the functions of screws O and F.

I, Instrument needs to be adjusted before carrying out the practical. Part R should be
adjusted after adjusting P and Q. Then mark the correct position of the prism on R

i the diagram given below
A




.

v,

VI

VIL

VIIL

The vessel F shown in the figure cannol be replaced by a glass vessel. Give g reason,

Twao cooling curves for water and liquid are plotted separatcly in this experiment. What is
the relationship between the volume of waler and volume of liguid? Give a resson Tor that

If the specific heat capacity of the liquid is less than thet of water sketch two corresponding |
cooling curves in the space given helow and fabel them,

Temperature ["C)

e

e - —— 3 - s e e i

Time (s)

It needs to extract data from two curves to determine the specific heat capacity of the liguid. ‘
indicate the necessary constructions on the above two curves in part [VI).

Calculate the specific heat capacity of the liguid.

Heat capacity of the vessel F is 50'4 Tk

Specific heat capacity of water is 4200 Jkg 'K ",

Volume of water and the volume of liquid is 100 em’

Time taken 1o decrease the temperature of the water from 80°C 10 45°C' is 16 minutes and
that of liguid is § minutes

Density of the liquid is 800 kg m™,

i

WisakhaV idvalava- Colombo (15




04, The diagram shows the arrangement that a student used 1o calibrate an Ammeter {(A) by using a
potentiometer wire of length 100 cm. Es i

I e
Ep— 2V, r = 0Standard cell '
% _ Pesietor with a constant résistance of 1)
It — Fheosial & X B
G- Centre 70 galvanomeler . T b
K. Kz, K = Plug keys
R} — Resistor with high resistance K,

AR —Potentiometer wire
c "Eﬂl"n i}

O

L. Draw the cell (E) in the given box and mark the positive and nepative terminals correctly, Assume
that the internal resistance of the cell is nepligible.
1. What are the plug keys that can be placed first to start the practical?

Ky

111, What iz the most suitable way o switched on K7

IV, Write down the lunction of B,

V. The balanced length (AX) of the potentiometer wire is 40 em, when the reading on the ammeter (A)is |

sel to (LES A by changing the value of E. .
s Find the current through CD which is calculated by wsing the potentiomeler. .

b. What is the correction of the ammeter regarding the above current?

V1. Write down two uses of It

VI If the value of F is equal 1o 6 V and the internal resistance is ncgligible, what is the value of R 10
ohtain the current as in part (V)7

V11,  What is the range of gurrent expecied when you change the balanced length from 25 em o 80 cm.

1 ——
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Part B- Essay

5. Figure shows & horizontal sketch of turbulent flow of an air i
mn a fornado action,

I This flow of an air propagetes forward with a veloeity u
The tangential velocity of a particle at ‘a" distance from the
centre is v. Wrile an expression for the kinetic energy per
unit volume of & Muid Now at distance ‘a* from the air flow.
(Density ol air is p)

Il.  Define the stream line Now/laminar flow.
' [II.  State Bernoulli's equation by introducing the terms.
IV.  What is the necessity of the flow to be streaniline 1o apply the Bernoulli's prineiple 7

V. A syphon used to remove water in fish tank is shown in the figure.

The tube ABC having uniform cross-
sectional area and totally filled with water e ;
is inserted into the fish tank. Then water |,L s .I :
in the fish tank can be removed, {Assume i
. that waler behaves according 10
Bemoulli's principle) ‘ |
() What is the speed of water inlet at D if N
the speed of waler outlet at E is v7
(h) If the cross-sectional area of fish tank iz 100
times as the cross sectional aren of whe ABC,
find the velocity (Vg) of water at R, ¥ E-
| () Derive an expression for velogity (v) &t E in terms of the given parameters. Assume that
the streamline starts at R and ends at E and vg<< v,
(d) Calculate *v" in part (¢} where h = 70 em andha = 10 em, ‘
(e) What is the rate of decrease of water level in fish tank when il removes dirty water by |
syphon. Length and width of the fish tank are 120 em and 40 cm respectively. |
() The raie of decrease of water level in the tank needs 1o he drepped to 1/3 of the rate
mention in {e). Find the rate at which watcr is added to the tank by a Lap fixed above the

tank.
VL Figure below shows a syrinpe having a piston which
15 able 10 move with horizontal uniform velocity HI\ﬁﬂ.- k1
without any frictional force. A,-.

A horizontal force of 4 N is applicd on the piston where A; = 25 mm’”. As=1L1 mm™ and the density
of water =1 000 kem™. Find the velocity of water a1 the open end,
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6. 1. Oneend of a swring is fixed o P and the other end is connected 10 a vibrator of variable [requerny
as shown in the diagram. The distance between the point P and the vibwator s 1. The frequency is
adjusted 1o form a stationary wave as shown in the diagram.

e g =

Two points X and Y on the string are al 48 cm from the vibrator and the fixed pomt T
respectively. Frequency and the amplitude of X are ['and A respectively. '

(a) . What is the frequency and the amplitude of Y 7
(b} . What is the phase difference between X and ¥?
(c) . Write down an expression for the speed of the wave in terms of Fand L,

(d) . What does the speed of a staticnary wave really mean”

1. The siring shown in the above diagram is sent over a pulley fixed at P and the free end is
connected 1o a mass M as shown below. When the frequency of the variable source 15 changed 1o
120 Hz well define wave pattern is formed as shown in the diagram. The dlst&nm I:nntu.raen the

vibrator and the pulley is 1.2 m and the linear density of the string is 1.6 gm™"

(a) . Write down an expression for the frequency of the wave sel up in the stnng and define the

terms.
(b) . Calculate the value of M.
(c) . Keeping the frequency at 120 Hz | M value is changed 10 1kg which harmonic is sel up in

the wire? Explain with necessary calculation{v10 = 3.2)

11 _51::] rod of length 1m elamped at the middle is rubbed 1o form longitudinal wave. Frequency of !
the 1™ overtone is 7500Hz. ,

(i} Draw the wave patiern for the 1% overtone,
(i) Write an expression for the frequency of the 17 overtone.

iii) Find the young's modulus of the steel (p = 8000 Kgm™)

Visak haVidvalaya- Colamba 015 J




7. L Twe metal spherc of radius Scm cach charged to  +1uC and +0.254C are placed in air The
distance between their centers is x

(4) Write an expression for the repulsive force betwoen them.

(b} If x= Im, calculate the magnitude of the repulsive force

(=9 x 10° Nmie
dme
|

(c) Above equation cannot he applied if x= 12 ¢m What is the reason for (his. |

II. Two spheres are fixed to the ends of an insulating rod and a pebble of charge q is sent through the |
tod so that it can more aleng the rod freely shown in the fgure, !

+1uC 9 +0.25 pll
O—t——0 |
o |

(a) . The length of the rod is 12cm -Find the distance 1o the equilibrium position of the pebhle

from A,
(b} . Is the pebble in stable equilibrium position at this moment? Ex plain |

VI Two cqual charges +q each having 5x107 C are fixed
al A and B with separation 6cm as shown in the diagram. ’
A charge —q moves along the linc COD due W the effiect -—
of charges at A and B.COD is the perpendicular bisector of AR '
When the charge is at C .4m from O its kinetic energy is 4. . = B 3—-—--;

(a) Find the total energy of ~q af Clo= = 9% 10° Nmic 3

(b) Find the distanes to the turning point of —q from V2= 14 & q P+

(¢} . Can the —q pass the point C in its return path. Explain gualitatively,
(d} . Describe the subsequent motion of —q after that,
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L.
Il
I11.

V.

Drefine the surface tension and contact angle
Give a molecular explanation for the surface tension effect

glass capillary twbe held vertically and leaks out of it

A lguid drops are formed slowly at the tip of a thin wall Y %’J
a5

shown in the diagram. Radius of the tip is r and the surface

tension is a.

(2) Write an expression for the maximum weight of the drop W that the tube can hold

(b} Wumber of drops fell from the tube is counted and its mass - z
15 measured. It is found that a certain percentage of the i
maximum weight of the drop is left on the tip. The weight of 0.00 {4,000}
the falling drop is W', The [ is defined as the ratio W'/ W s it
and it depends on the fa:lurig; where 1 is the radius of the 0.40 -
_ . ¥ D.45 0.6669
tip and the v is the volume of a falling drop. IT this factor is 0.50 05515
known the corresponding [ can be found from the table 0.55 0.5362
i 0.80 0.5250
=S |_om | asm

For certain expeniment radius of the tip is measured o be (.5 mm and the volume of 100 |

drops is measured to be 100 mm”. The density of the liguid is 800 kg m™.

(1] Find the corresponding f value
(2) Find the surface tension of the liguid

{¢) Considering the thickness of the wall, draw the shape
tube if
(1) the liquid wels glass
{2) the liguid does nol wel the glass

A substantial number of experimental, numerical and
theoretical studies have been conducted 1o identify the

of the liquid meniscus al the tip of the

praraakactic
fransducer

rigzzle

EI charging eectrode

unportant parameters influencing the wetting process
and the final outcome of drop impact, for practical
applicaﬁnhs such as coating, painting and ink jet
printing. In the inkjet printing process, a stream of

L
::i H vo || ried piaes
i s
systen | e— o | ,

printed surface

drops 15 formed from a continuously flowing jet of
ink that is driven [rom a nozzle. Then they impact
with a paper, spread and wet the paper in a shori lime,
The extent to which & drop wets the surface is described
by its equilibrivrm contact angle. The liguid drop takes the
shape which minimizes the free energyol the system that
18, minimizing the surface area of the drop. For a plane,
hoemogeneous surface, the minimization yields,

Oyp—0,
co E'_ Wy 5l ;

Ty

Ay

SOLID

7.,-Surface tension for solid vapour{40 Nm™)
a,,-Surface tension for solid liquid (25 Nm™)
o..-5urface tension for liouidvacouri35 Nm '
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(a)  Find the equilibrium contact angle of the drop
(b Draw the shape of the drop if the contact angle B=0°( complete wetting), 0=90°{ partially

wettingland f=180%(non-wetting)

(c)  In the welting stage the contact diameter LY increases slowly with time | given by the

Equalion
=k

Where. the coefficien k depends un the surface tension and the viscogity, For the ink its

value 1s 0L001 and the value of 1 is 0.2 Equillibrium contact diameter of the drap is

[N} jim

(1) What are the factors which determines equilibrivm time and the equilibrium
contact diameter

(2] Find the time to come to equilibrium af}tr hiiting the paper

% Answer only part (A) or (B)

(A).

I,

'V,

Vi

VIL

I'he diagram shows a properly connected electriesl cireuit

10 12v,10
A g
' r |
a.50
250 o
- (A —
; s 2
av.ig R

What is the reading of the ameter?

Find the power generation of the 2.5 02 resistor,

Find the terminal potential of each cell,

What is potential at P if (Q is grounded?

If'a capacitor of capacitance 10 uF is connected across P and @}, Find its minimum charge.
Ifthe 12 V cell is disconnected find the minimum charge of the: capacitor, .
The diagram shows a flash light used in construction site at might. The light a capacitor and a
cell of negligible internal resistance are connected as shown in the cireuit . The current flows
through the light when the voltage across it excess the break down veltage Vi Then the
capacitor is completely discharged. Find the maximum charge of the capacitor.

100 v

!

—

e S i
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B . L. Shown here is n-p-n silicon transistor used as an amplifier
in - itsT common  emitter  confliguration{potential
barrier for p-n junction of 8115 0.7 V)

fa} 1) Sketch the inpur - ouipul  characleristic
curve for s  transsior  and  mark Lhe
comesponding states | in your praph

{2) At which state of Lhe transisior would you
obtain 4 signal amplification without any distortian
? Explain, oy

{3) How would you obtain this condition practically?
(b} What are the functions of the condensers C, and C; connected in the circuit?

) AC voliage signal shown here is input to the above transistor. Sketch the corresponding
varigtions of
IIirln

Ty
)

(1)  Output voltage (V; ) with time (t)
(2) Coilector current (1) with time (] in two separate coordinale planes.

(d) Following values comespond to the transistor amplifier circuit shown shove.
V=10V, By=Bk} ,Ry;=2 LR =4kl Re=1ki, y
Root mean square value of the input voltage is (L5 mV

De current gain of the transistor is 150 and AC voltage gain of the transistor is 100
Calculate the following regarding the above circuit.

{1) Base potential

{2} Emitter potential

(3) Eminer current

(4) Collector potential

(5) Polential drop across collecior and emitter
{6} Peak value of the output vollage

Yisahha¥idvalayie Colombe 03
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I, Shown here is the I-V {current —voltage ) characteristic of an chmic conductar (R} and
Crermanium diode{ D),

I{mA) &
3 |- -

o e et e e
[

T8 G B o

1o

» V(V)

-

10 1

0.5

{a) If K and D are connected in series and sent 10 mA current through the circuit what is the
corresponding terminal potential difference”
(b) Mow R and D) are connected in series across a cell of ¢.m.l 225V and zero mternal

resigtunce. What current (approximately ) will flow through the cel] ?
{e) If the reverse voltage of a diode 15 gradually increased |, there is a significant observation

an A certein voltage, What is it7?
(d) State the type of diode which functions , hased on the phenomenon you mentioned in (1)
above. State one application of this type of diodes.

10 Answer only part (A) or (B)
A, I Write down 3 methods of ransferring heat from high emperature 1o low lemperaturs

II. Diagram shows two ways (o make a window of a house

74
ﬁ%/ Fecr gl

One is a single glass window and the other is a double glass window with air in between two
glasses,

(a} Through which window iz the rate of heat transfer maximum? Explain.

Il Effective area of the window X is 1 m’and its thickness is 8 mm. The temperature differences
across the window is 4 K. The thermal conductivity of glass is 0.8 W'k~ Caleulate the rate

of heatl flow through the window.

Veakhavidyalaya- Colombo 03
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V. (a)

Comsider the searls experiment 1o find the thermal conductivity of a metal bar in
school lab. In that experiment two thermometers are placed in two small holes made on
the bar with some scparation .Holes are filled with mercury | What is the purpose ol
having mercury in holes (@

(k) Water is circulated through copper wbes rapped round the har at one cad, The rate of

V. (a)

V1. Cross section of a solar panel and its essential parts is shows in the diapram,

L

(b

(c)

flow of water through the tube is 1.5 g5 and the temperature of the water rises from 30"
10 45 °. Specific heat capacity of water is 4200 Jkg 'K~ Calculate the rate of fow of !
heat through the bar. '

The disgram shows a wall having three layers The thicknesses of levers and their I
thermal conduetivities are shown in the diagram. |

i

H| k] k:l 'k 1 H,.-

ol il

d iy

The temperature at the two sides are 8,and 8, Obtain an expression for the rate of heat
flow through the wall in term of 8, 8," k," k;"d, " d.

A room 15 made of bricks .Inner and outer sides are plastered by cement mixturs. The
roof and the door are made of wood and the window is made of glass. The thickness of
the plaster on each side is 4 cm and the thickness of the brick is 10 cm. The effective
area of the walls is 9 m *.The inside temperature is maintained at 20 *C by nsing an air
conditioner and outside temperature at 35 " C .Caleulate the rate of heat flow through the
witlls. Thermal conductivities of the cement mixture and the bricks are 0.4 Wm™'kand

05 Wm''k™.

Sketch the temperature variation across the wall with the distance. |

V22 |

].I:II'HC E=bdwm™? |grosamt’ Kadl, d Wi Y uﬂc

V7777727227

Water is circulated through tube by using an electric motor, Write down the roason for

following questions. .
{a} the bottom is plate blacken

(b) the use of mineral fiber

{€) the energy taken by the panel increased by the glass plate

~ VisakhaVidvalava- Colombo 0% [




| - B L X-rays production tubic is shown in the diagram

I {al

{b}
| il

Explain  how the x rays are
produced from this set up

Why 15 the chamber evacuated?

Only 1% of the Kinetic energy ol the
electron hitting 1he targel metal s
comverted to the X-rays. Calculaie the
warve length of the X-rays emitted
Charge ol an electron is 1.6x107""C
Iank constant {(h) is 6.63x 10715

VACLILET)

1 kY

I @ O
T heavy metal teegel |
eleciran beam |

Bk

=

X ray besm

Il These emitted x-rays are used in a photocell to study the photoelectric effect

| {a) When the cathode is exposed is to s-rays,
the amnmeter shows a reading. Explain how

(b)

| (k)

this can happen

Work function of the potassium
cathode used is 4 ¢V, Find the kinetic
cnergy of the most energetic electrons

emitted from the cathode il —
T Quantum of radistion has a linear momentum given by
p=-: h- plank constant
A-wave length ol the radiation A

.-'
=

Liira walisy rays

B
g B

S S R R 5
e Pl aléstran: o

Thus when a photon interacts with matter, cnergy and W-— G

il

momentum are transferred as if there were 8 collision Pl

belween the photon and matter, ;
{a) Supposea single photon is associated with interaction of x-ray beam and a stationary

€ rocoshng
& lewienn

clectron. In general, the direction of travel of the x-ray will change (scattering), and the
electron will recoil, which means that the electron has obtained some kinetic energy and |

the momentum, Wave length of the incident photon and & scattered phuh:-u'ure 0.2 nm and |

0,21 run. The direction of the scartered X-ray (8) is 45°,

(1] Find the kinetic energy gained by the electron in eV
(2) Find the direction of momentum of the recoil

clectron with the horizontal

X-ray beam is directed to into targel made of carhan
% shown in the figure. Some photons interact with
loosely bounded electrons in the target and some with
electrons tightly bound to the nucleus (literally entire:

carbon atom),

M-rays interacts with entire atom transfer neghgeible enerpy
and momentum. The intensity of the scattered x-ray in a cerlain
direction with the wave length is shown in the graph. Explain

the reason for the two peaks

&+
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Final Term Test - 2017 June

Year 13
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