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G.C.E. A/L Examination November - 2018 T

Conducteg by Field Work Centre, Thondaimanaru
In Collaboration with

FwC Provincial Department of Education, Northern Province.
Grade :- 13 (2019) Physics Time :- 1.00 Hour
.
Part -I1
Part - A - Structured Essay.
(g=10N kg™)

01)  The pitch of a spherometer is%mm and the circular scale divided into 50 parts.
A. What is the least count of the spherometer?

B. The diagram shows an instance when spherometer is placed on a glass block and the tip of

C. The diagram below shows, a spherometer on a spherical surface and adjust for calculate

...............................................................................................................

screw is coincided with the image of the tip of screw,

Uil

g .

v

the radius of curvature,

——— v——
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2) Find the vertical distance moved by the screw?

The distance between two legs of a spherometer is () 3.0 cm,
1) Which instrument you use to measure this distance?

........
-------------------------------------------------------------------------------------------------

above.

--------------------------------------------------------------

........................................................................................................

--------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

The instrument given below are for determined the density of a stripe of wood which
rough length, width and thickness are respectively 20 ¢cm, 3 cm, 5 mm and the mass 18 g.

Meter ruler, Vernier caliper, micrometer screw gauge, spherometer, triple beam balance,
electronic balance with least count 1g.

Clarify with reasons, which instruments from the given list that you are used to measure
above rough measurement more accurately to calculate the density.

--------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

. . . . class tube B
02) Shown in the diagram is an incomplete apparatus

designed by a student to determine specific latent heat class tube
of vaporization of water, A

a) 1. State the practical difficulty faced when tube 4 Eteenaerpator ‘

is used as show in the diagram.

ii. What is the requirement fulfilled in the

ATIALALANIAMRLRARRL AN VLR ALY

experiment, by placing the tube A accurately? -
...................................................... ) atorimetar D
=
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iii. Draw and labe] the part that must be attached to the end of tubs B, in order to carry out I
the experiment accurately.

b) Name the part D and State the use of it.

------
----------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------

------
......................................................................................................

c) If the calorimeter is well insulated from heat, what is the precaution that should be taken
to further improve the accuracy of the experiment?

-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

d) (i) State the measurements taken in the order of proceeding the experiment using the
usual symbols.

(ii) Write an expression to determine the specific latent heat of vaporization L of water in
terms of the symbols used in part (d) (i) above.

(Specific heat capacity of calorimeter and stirrer is C and specific heat capacity of
water is Cy,)

--------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

| === — e e e = — == ———————— J
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r 03) A student arranged the following set up to determine the relative density of a metal block of
known volume using the sonometer in the laboratory. The sonometer wire is made of the same
metal as the metal block is made. The student uses also a set of tuning forks for this
experiment. Av \'

ABC = Sonometer wire OP 02 o
P, Q = bridges v
M = metal block

| |
w = water
SM = Sonometer box.

Student obtained resonance length (/) at fundamental mode with the tuning fork of frequency

f.

a) (i) At which position the tuning fork should be kept for this purpose? Give the reasons
for your answer.

(i) At which position on the wire, the paper rider should be kept to obtain the length [ in
this experimental process? Mention the reason to keep paper rider on that place.
(iii) Explain how the length [ is obtained.

b) (i) Ifthe relative density of the metal is S and volume of the metal block is V, obtain an
expression for f interms [,V, 5 cross sectional area of the wire A and gravitational
acceleration g.

(i) Rearrange the expression obtained in(b) (i) so as to obtain a graph of a straight line.
It should be in the form of ¥ = mx without square root items.
‘Grade- 13 (2019) -November - 2018 FW.C 4 Physics - ITA
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c) The graph plotted by the student using the measurements obtained is shown below.
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@ Find the gradient of the graph.

eswnas ssssusssasnan sasssrssussuRTenu

ebtssssmesBENAIIINIESIBIANS N NN sssssssnen

(i) V =400cm®,A = 0.8 mm? find the relative density of the metal.

A R TR sesssscsettrnsananne ssssesssunww L EEERTENY essssaversanEnnwy semnn
EEELEEE R L YN D R R R R Y srsssassisevasana WrssssssENIINSRAIATATIELSIISRES S trensanun
B N R Y esssAEe SR e sNea0leas e FEasnONIIIATALEERORENITONSERNTRRITRNRTRRERASRRARS

d) Sound intensity level of the fundamental tone of a given tuning fork is 40dB. Find the
relevant intensity. (Sound intensity for threshold of hearing is 10> Wm?) \

essENINERIFAEIILIIN AN GUTNAETEETIERAT ISR ASR RN AR R L LR LR N T T T R R R R L

GEREtSIIITINIINANLIIRILAIsLAbENTETRITRIERERRENR SRR P T N N T T T T R RN Y

[ R R T T TR T T T R R R N

R R T T e T R L R T SesNeusssstauesateEnecensen et U EENONEL LY Bun

e S
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04) Shown in the diagram is a coil of wire consisting N number of tyms

carrying a current /, placed in a uniform magneticfield of flux density ——
B. Area of cross section of the coil is 4. —t—
a) Write an expression using given symbols for the torque 7 that exerts :i

on the coil when the plane of the coil inclined by an angle ato the 3

uniform magnetic field.

b) Draw a rough sketch of a graph to express the variation of T with a.

*

¢) The moving coil galvanometer is an instrument made by using a certain mechanism in
order to maintain a constant value for T at any position of the coil.
(i)  State this mechanism.

------------------------------------------------------------------------------------------------------

......................................................................................................

------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

d)
(i) If the torsion constant of the spring pivoted to the coil of wire is C and the angle
of rotation of the coil is ,write expression for I using the answer in part (a).
(i) Under situation (d) (i) can coil come to rest immediately?
(iii) State how the following factors must be adjusted in order to increase the current
sensitivity of the instrument.
[ Fecor | Adjustmens |
N
A
c
B
e et === ——
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G.C.E. A/L Examination November - 2018

Conducted by Field Work Centre, Thondaimanaru

In Collaboration with

FWC . .
Provincial Department of Education, Northern Province.

It Grade :- 13 Physics 2hours

Part-II
Part - B — Essay Question.
Answer the four questions only.
05) a)(i) Write the Bernoulli’s principle as an equation. Introduce each term correctly.

(ii) Mention the requirements that should be fulfilled for the validity of Bernoulli’s
principle.

b) Two styles of balling of a fast bowler are given below.

o Directing the ball straightway to batman without spinning. Then the batman is tended
to protect the wicket.

o Directing the spinning ball away from the batsman (out swing) or towards the batsman
(in swing). The objective of this balling is to compel the batsman to hit the ball and

make him be out.

A bawler throws a ball of mass 150 g with a radius of 3.5 cm towards the wicket with a

1 in still air having the density of 1.3 kg m™ spinning 10

horizontal velocity of 30ms~
rotations per second about its vertical axis through the centre of the ball. The figure shows

the top view of the ball along the spinning axis.

(Take m=3)

(i)  What is the direction and the magnitude of the velocity
of air relative to the ball?

(i) What is the tangential velocity of the spinning ball at
any point in the circumference of greatest circle which is
perpendicular to the spinning vertical axis ?

(iii) 1. What is the velocity of the layer of air at the point A

relative to the ball?

What is the velocity of the layer of air at point B relative to the ball?

(iv)

Find the pressure difference at either side of the ball at points A and B.
Find the horizontal force on the ball due to above pressure difference.

W oh =N

Draw the change of the path of the ball due to above force when viewed at the

top.

(v)  If the ball is released from the hand of the bowler at the height of 1.8 m from the
ground what is the horizontal distance along the direction of ball hits on the ground

from the bowler?
|—————— ——— e = ——————————"1
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(vi) If the f:all-hits the ground.as shown in the figure find displacement d of the ball,
perpendicqlar to the direction of ball is thrown.

P N

06) a) Write an equation for the speed (v) of a transverse wave propagating through a stretched
wire. Identify the symbols used.

Steel wire

H Source ' F'

b) A straight steel wire of length 0.5 m is attached to two fixed points horizontally at both
ends, and a source of variable frequency is attached at one end as shown. The frequency of
the source varies from 300 Hz to 1000 Hz . Density of steel is 8000 kgm™3, velocity of

transverse wave of the wire is 350ms~? and the tension of the wire is 0.15N.

Consider the length of the wire is constant.

(i)  Find the corresponding frequencies at which the wire can resonate with the source.

(ii) Find the maximum tension of the wire in order to observe the next overtone within

the given range of frequencies.
c)

(i) Find the cross sectional area of the wire mentioned in (b)(i) above

(ii) Find the mass per unit length of above wire !

(iii)Now the wire is removed from the source and the end A is clamped, and the wire is
rubbed using a resin spreaded cloth in a parallel way, while keeping the other end B
free. Find the velocity of the wave that travel across the wire when rubbed.(Young’s
modulus of the material of the wire =2 x 10"' Nm?)

(iv) Calculate the frequencies corresponding to the fundamental and first overtone in part

(c) (iii) above.

| B S e e
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| 07) a) Write down the dimensional formula of the gravitational field strength

Give the gravitational field strength of a point Which is r distance away from the centre
point of a spherical solid with the radius of R and mass M. (Universal gravitational
constant is G).
i.  Point is at surface of the sphere A (=R)
ii.  Point is beyond the surface of the sphere B (r>R)
b)
i.  Write the SI unit of gravitational potential
ii.  Write the maximum value of gravitational potential
iii.  Give the gravitational potential of a point which is r distance away from the centre
point of a spherical solid with the radius of R and mass M. (Universal gravitational
constant is G).
1. Point is at surface of the sphere A (=R)
2. Point is beyond the surface of the sphere B (r>R)

¢) Gravitational field strength is given by gradient of gravitational potential. It seems that
some meteorites fall on to the earth are similar to the rocks on the moon. It believes that
those are fallen from volcanoes on the surface of the moon.
The gravitational potential from moon to earth is changed as shown in the graph below.

Gravitational
Potential(M/kg™1)

Earth

-60

- . ‘
i.  What is the gravitational potential ot the highest point? How much is the value?
ii. Atwhich point the gravitational field strength is zero?

iii. ~What is the gradient of the graph at point R.

iv. What is the minimum energy that should be given to a 10kg rock at the surface of the
moon to reach the earth? !

v.  Calculate the velocity of above rock when it reaches the surface of earth.

“—
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08) A gas balloon made up of compressible light material with volume of 0.5 m’ is attached to a
piece of iron with mass of 2.4 x 102 kg and was immersed into a reservoir. But it could not be
dipped in water, then a diver pulled it into the depth of water and then released.

The initial pressure of the balloon (at the water surface) is atmospheric pressure 1 x 10° Pa.

a) 1. What is the volume of the piece of iron attached? (Density of iron is 8000 kg m>)

2. What is the mass of air in balloon? (Density of air is 1.3 kg m™)

3. What is the volume of the balloon when it at the level of submerge and maintain
equilibrium? Density of water is (1000kg/m?). (Neglect the mass of the air in the
balloon compared with the mass of the piece of iron)

4. If the temperature inside the balloon at the submerged equilibrium position in water is
equal to the temperature at the surface of water, what is the pressure of air inside the
balloon when it is in the submerged equilibrium position?

5. Find the depth from the water surface to level of submerged equilibrium
position?(Neglect the pressure exerted by the rubber material of the balloon)

b) Imagine the surface temperature of water is 27°C and the temperature at the level of
submerged equilibrium is 17°C. Ignore the density change related to the temperatu:e,
1. What is the volume of the balloon at the level of submerged equilibrium?
2. Find the pressure of air in the balloon at the level of submerged equilibrium?
3. Find the depth of the level of submerged equilibrium under this condition?
(Neglect the pressure exerted by the rubber material of the balloon)

c) 1. Suggest another method to immerse the balloon into the water instead of pulling it..
2. The pressure at the depth of the deep sea is very high. The life of bacteria living in the
bottom of the sea is adapted to the high pressure. Explain what would happen to
bacteria if this type vf bacteria is taken to the top of the sea very quickly.

09) A positively charged particle carrying a charge g, enters |y Iy [x |x |x
perpendicularly to a uniform electric field of field intensity £ witha  |x |x |x |x |x
velocity V as shown in the diagram. A magnetic field of flux density Yx |x |x
B is applied perpendicular to its direction of motion of charge : : : : :
a)(i)Write an expression for the forceFgcreated on the charged o

particle by the electric field.
(ii) Write an expression for the magnetic force Fgcreated on the charged particle.
(iii) Clearly mark the forces acting on the moving charge q by drawing suitable
diagram (Neglect force due to gravity)
(iv) Clearly draw the paths of the charge when Fg > Fg ,Fg < Fg and Fg = Fyg.

<«

M
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i and hence ions which move with a definite velocity are taken

b) "::he mass _spectrometer is an important instrument used in atomic physics, which is based
on forces fictmg on charged particles moving in electric and megnetic fields.

It consists of three main components : :

(1) Ion Source - Emits ions with different velocities.

(2) Velocity Sepatator-  [ons which move at different velocities are sent through a
uniform electric field of field intersity E and a uniform
magnetic field of flux density B perpendicular. to each other,

out from the hole P.

(3) Photographic Plate - This is placed in a uniform magnetic field of flux densiry
B, The ions that enter in to this field incident on the
photograhic plate and create impressions.

XX X X KXKXNX
M OX M ONKXKXX
H MR NKXRXKX
X X X X X XK XX

x X x
14 X X ¥ XKXNXX

E’:Ilﬂx RO P
iz X x x = A X A0 kXK XX
’ == === ool ox %o ox ek X X
on X X X XX XXKX
source IOC“]'
ve X X X XN KXXXX

ic X X X xxxxXX
. pEle

A charge q ejected from the ion source enters the velocity separator with a velocity V. Obtain
the requirements to be fulfilled, for the charge to leave or not be leaves from the holeP. Used

the results obtained in part (a) (iv) above.

¢) Now consider a charge g of mass m enters perpendiculary to the uniform magnetic field
B,with a velocity V.
(i) What kind of a motion (path) will this charge show in the magnetic fieldB; ?
(i)  What is the reason for this nature (path) of motion?
(iii)  If this charge q incident at a point distance d from P on the photographic plate,
obtain an expression for the ratio m / q in in terms of d, By , E andB.

d) The charges which enter the field Byfrom the velocity separator, incident at various places
on the photographic plate. What is the reason for this? (Assume that the charge q on the

particles is constant.)
¢) How can the above process be used in atomic physics for the separation of isotopes?

10) As shown in the figure two parallel square conducting - - = e - -2
plates each of length 10 cm are kept 2 cm apart. A 2cm
charge of — Q is given to the upper plate and + Q is + + + + +

+Q

given to the lower plate. The electric field intensity
Figure 1

between the plates due to the charge is 2 x 10° N C',(Neglect the effect due to edge)
(a) (i) Copy figure 1 in to your answer sheet and draw the distribution of electric field lines
in the space between plates.

s
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(i) Find the potential of the upper plate, when the lower plate is earthed.
(iii) Find'the value of Q (g, = 9 1072 F m™").

‘

f — “‘ - -— - -q
v
é:g + <+
| + + +Q
Figure2 '

(b)  Now (As shown in figure 2) an electron is projected from the lower (+) plate with a
velocity of Vo =6 x106m s‘loat an angle of60°and the charge and mass of an
electron are 1.6 x10~2° C and9 x10™3! kgrespectively.

(i) Up to which distance the plates should be increased for the electron to not collide with
the upper plate. (Neglect the effect of gravitational field)
(i) What is the amount of change in capacitance due to changing the separation between
the plates?
(iii) What is the amount of work required to increases the separation between the plates?
(iv) Does the potential difference increase due to the change in separation between plates?
, If so how much is it?
(c) If a conducting sphere is kept in between the conducting plate in (a), draw the distribution

of field lines in a diagram.
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