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Time : 2 hours
g=10Nkg™

Answer all questions.

The dimensions of refractive index would be,

L L HT 5) @ @ .

HT!

A meter ruler is used to measure the length of the line AB (/) as shown in the figure,

%cm 3 4 5 é
ulnnlnnlmlmullmlm'
A 7 1B

The maximum percentage error whould be,

1

1)-1—xl00% 2)ixaoo% 3)—1-x100% 4)'~—I~x100% 5) —x 100%
1.1 10 11 20 2

Following table shows the units of given physical quantities under two main unit systems which are using

in the world.
g unit and the physical quantity
unit system :
mass length time energy
S1 system kg m s J
Metric system g cm 8 erg
(C.G.S.)
1J can be represented by
1) 107 erg 2) 107 erg 3) 10" erg 4)10° erg 5) 107 erg
Y &

The product of the gradient and the surface area of the given
graph is equal to the square of velocity. y and x axes are given

by

1) displacement,
3) velocity, time
5) force, time.

time

2) distance, time
4) acceleration, time

4

S

\
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5. The path of the ball under gravity and without gravity are correctly represented by,

' 3)
under gravity ,\ \ \ \
without gravity \ '

6. A frame made for decorating a table is just touched at point C under
stable equilibrium. If the two masses of 'm' are converted into "2m’,
the centre of gravity of the frame would be, at point.

DA 2)B 3)C
4)D S)E

A gear rod of a bus is bended at number of points as given in

72
the figure. If the force applied on the gear box by the driver is
2N the moment around the point O is given by,
1 s 1)0.16 Nm 2) 0.18 Nm 3) 0.2 Nm
Sem ¢ 4) 0.36 Nm 5)0.4Nm
12em .

8. Displacement — time graphs for two objects A and B are given in
the figure. The best representation of the velocity of B, relative to
the velocity of A (Vga) is given by,

Via Via r Vba VBa
.t t >t >t ot
(N (2) 3 @ (%) J
\.
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(9- Following figure shows an air craft is moving from A to B
with constant acceleration before the launching. The
velocity of the wind is V. The true statement from

ATZZTT7IT7 77777777 B following is
Ground track
1) When v = 0, the air craft can be uplifted very quickly.
2) When the wind flows from A to B, the air craft can be uplifted quickly.
3) When the wind flows from B to A, the air craft can be uplifted quickly.
4) When the wind flows vertically upwards, the air craft can be uplifted quickly.
5) The velocity of the wind not affected at all to uplift the air craft.
10.  The variation of the displacement with time of two waves generated two sources are given as followers.
X, = 3 sin (of) L [cot £ g)
When these two sources are vibrated in the same time, the amplitude of the resultant waves generated, is,
1)7m 2)5m 3)4m 4)3m 5) Im
11.  Consider the following statements regarding a astronomical telescope
a) The final image is formed at infinity at the normal adjustment,
b) The situation of the final image is formed at the least distance of vision is not mostly applicable as
there is less magnifying power.
¢) The focal length of the objective lens is less than the focal length of the eye piece at all.
The true statement (s) is (are)
1) A only. 2) A and B only. 3) B and C only.
4) A and C only 5)A,B and C only.

12. A, B, C and D are four transparent mediums having refractive
indexes ny, %i, —%‘i and 28‘-’» respectively. A light ray is
entered in angle O at the AB common surface. The angle 9, to

S s be barely avoided to enter the ray to the medium D is
5;1‘;*!3’ ‘f‘ti’f‘ : _ ¢
J«f- E«,;‘ 2 <28 0.3m
SRR
3 1 1
1) sin™ —) 2) sin™ (—J 3) sin” | =
[4 8 ) 4
13. The velocities of two points A and B on the circumfarence
of a rotating disc under constant angular velocity are 'V,
and Vg respectively. The value of Va=Vs) ) s,
(Va+V )
0 0 0 0 0
1) 2sin | — 2) 2cos —] 3) 2tan | — 4) cos —) 5) tan —J
5 22m(3) v2m(; ) 93
o J
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(14. A and B two cyclists are riding their bicycles with constant velocities of 20 ms™ and 12 ms"'
respectively. At the starting point, B is in front of A. At the moment of passing B by A, the both cyclists
are starting to move under acceleration, After 12 s A is passed by B and the velocity of B at that moment
is 36 ms™. The velocity of A at the same moment is, '

i) 24 ms™ 2) 28ms™ . 3) 32 ms™ 4) 34 ms” 5)36 ms™

15.  Consider the statements regarding tsunami waves,
A) Tsunami wave generated due to landslides.
B) Tsunami waves are transverse waves.
C) When the Tsunami waves are reaching to the land, the amplitude will be decreased due to the
reduction of the speed of the wave.
The true statement (s) is (are)

1) A and B only. 2) B and C only. 3)Aand C only.
4) A, B and C all are true 5) A, B and C are false '
SA
16. The best representation of the distance — time graph,
relevant to the given displacement - time graph is, /
>t
da d \ d \—/
L
(1 >t >t
d4 dt (2) (3)
+ t L |
4) &)

17.  The true statement regarding echo from following is,
1) The intensity of echo received by the observes is greater than the intensity of direct sound sent by a

source.
2) A high intensity, clear echo can be heard by a sound of having low pitch than a high pitch.

3) The pitch a sound is affected when forming an echo.
4) Rough surfaces form echoes very easily.
5) Echo can be experienced in the air medium only.

18. A man of 50 kg mass is sliding from A to C on a rough inclined
surface which is inclined in 30° to the horizontal He became to a
constant velocity at point B. The co-efficient of friction between the

man and the surface is - . The best representation of the variation

V2

of the friction force (F) with displacements (S) is,

F

abesses

A B

3+ ; :t B

(2) (3) (5)
o gl
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19.

20.

21;

22,

23,

L

The variation of the angle of deviation (d) with the angle of
incidence (i) is represented by the given graph. Consider the
following statements,

A) Angle of the prism is 60°. 65°

B) refractive index of the prism is V3 60° v .

C) Angle of incidence 45° gives 65° deviation. t;0° ‘I70° .
The correct statement (s) is/are

1) A and B only. 2) B and C only. 3) A and C only.
4)All A, B and C 5) All A, B and C are false.

.

Relative densities of two liquids A and B are S, and S, respectively. V, and V, volumes from A and

B liquids are mixed together. The relative density of the mixture is S. The change of the volume when

mixing two liquids is,

n [v(S, +8) + V,(S, +8S)
S

3) [Vi(S, #S) + Vy (S, #5) g5 D06 —5)+ V,(5,-9)
SCvy +Vy) S(V, -V,)

[Vi(5; =8) + V, (S, — Sl i Saw wheel connected to the motor

S ;
‘ \ 60 rpm

When a motor of sewing machine is rotating in 60 rpm A
(revolutions per minute), the motion of the needle follows a
simple harmonic motion. The ratio of the radii of two gear
wheels is 2 1. The frequency of the needle is,

1) 60 Hz 2) 30 Hz 3) 2Hz

2) [Vi(81-8)+V,(S;—-9)]

5)

1 1 Saw wheel connected to > QS
oy < i B ' edlc
D 30 ! %) 60 o the needle e

The correct statement regarding the sound at a node or anti node of a stationary wave in air, is

1) There is a high intensity of sound at nodes due to maximum pressure.

2) There is a high intensity of sound at nodes due to maximum amplitude.

3) There is a high intensity of sound at anti nodes due to maximum amplitude.
4) There is a high intensity of sound at antinodes due to maximum pressure.
5) Same sound can be heard at both nodes and antinodes.

A light ring of 1 m radius is free to rotate smoothly about an
AB horizontal axis. Two masses of 7 kg and 3 kg are fixed
at x and y points on the circumference. The line Xy is
perpendicular to the line AB. Now the ring is released
smoothly when the plane of the ring is at its horizontal
position. The angular velocity of the ring when the plane of
the ring became vertical is,

1) 2 rads™ 2) 4rads™ 3) 6rads”

4) 8rads™ 5) 10rads™

J
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Two objects of A and B are kept at a distance of 32 cm apart. When a convex lens of having 15 cm
focal length is kept between two objects, the two images of A and B formed by the lens are coincided.
The distance to one object from the lens is,

1)20 cm 2) 18 cm 3) 16 cm 4) 14 cm 5) 10 cm

25.  The wave propagating in the medium (1) enters to the medium (2) and again it enters to the medium (1)
as shown in the figure. Consider the following statements,

medium (1) ... medium (2)  medium (1)
i U § e
% ¥ > ” = * % L
A) First medium is denser than the second medium.
B) When the wave is entering to the second medium, the frequency is doubled as there are two cycles.
C) The velocity in the second medium with respect to the first medium would be half,
The true statement (s) is (are) :
1) A only. 2) B only. 3) C only. 4) A and B only. 5)AllA,B and C

26.  The pitch of the sound waves emmitted from the musical instruments can be changed due to heating of

the instruments when they are played.

The most accurate statemnet from following is,

1) The pitch of the wood wind instruments will be reduced while that of in string instruments will be

increased.

2) The pitch of the wood wind instruments will be increased while that of in string instruments will be
reduced.

3) The pitch of the both wood wind and string instruments will be mcreased

4) The pitch of the both wood wind and string instruments will be decreased

5) The pitch of the both wood wind instruments and the string instruments remain constant.

27.  The distance between two lenses in a compound microscope under normal adjustment is 10 ¢m. The focal
lengths of the lenses used in microscope are 0.5 cm and 1 cm. The magnifying power of the microscope is
(Least distance of distinct vision is 25 cm)

1) 111 2) 222 3) 333 4) 444 5) 555

28. The signals emitted from a radio transmitter are spread on the earth radio wave
surface in ' A" area. To increase this area, the transmitter should be raised transmitter
up in a similar height to the present height. The new spread area of the
signals on the earth is,

1) A 2) 2A 3) 3A 4) 4A 5) 5A
\. J

(24,
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(29. A hollow sphere of having rough internal surface is kept on a smooth
surface as shown in the figure. The man inside the sphere is walking

under constaut velocity. The best representation of the variation of ...
displacement of the centre of the sphere. (s)

Smooth surface

S,/ SV Sl/ |
> : -t >t >t "¢

30. A monochromatic light ray is traveled through a prism as
shown in the figure. The best representation of the
variation of the angle of deviation (d) with (i, + i,) is,

SN N,

(I) (Il + i?) b 2 (lg + 12) (1! {- l2)
d d /
. VA i)
) (i +12) )

31. The radio signals transmitted via short waves can be heard at far distances. But when they are transmitted
via medium waves cannot be heard much more distance.

The most suitable reason for this is,
1) In medium wave transmission the receiver will receive the waves having low energy, due to the large

deviation of the signals by colliding the air particles than the short waves.
2) A large amount of energy is transmitted by short waves than the medium waves.
3) Short waves are reflected effectively by an ionized air layer in the upper atmosphere.
4) Medium waves are longitudinal and short waves are transverse.
5) Short waves travel easily around the earth than the medium waves.

O
32, A The image (I) of the object 'O' formed by the convex lens is at the bottom
- of the beaker as given in the figure. Now a liquid of having 1.6 refractive
index is poured in to the beaker up to 8 cm height. The distance of the
beaker to be moved to form the image at the bottom of the beaker again, is,
1) 2 em downward 2) 2 cm upward 3) 3 em downward
4) 4 cm downward 5) 4 cm upward
I
AL s
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An object of density p is hung by a string and completely immersed in

a liquid having density d. At the moment of the string is cut, the beaker
with the liquid is dropped vertically downward. The acceleration of the

1)17:19: 21 2)15:17: 19 3) 13 1517
ALl 13415 539411213
35. A light ray entered perpendicularly to a right angle prism is
emerged parallel to the incident ray after two total reflections
as shown in the figure. When B < A , the minimum possible
value for the refractive index of the prism material to be full fill
the above condition would be
]) lV'!n*.lin =_-_1_ 2) nmin :-_1_“
sin(A) sin(B)
sin(A) 3 -
3) B =7 4) n.. =./sin(A4)x sin(B
) Sin(B) ) Ay = /sin(4) x sin(B)
S sin(B)
" sin(4)
36. Consider the data given in the table regarding two rolling spheres A and B. (The moment of inertia of a
sphere of having radius R and mass m, is -g—mRZJ
A B
mass 8m 3m
radius 2R
density p - 3p
tangential kLY A%
velocity
According to the table angular moment of A would be
Angular moment of B
1)32: 1 2) 16:1 3)8: 1 4)4:1 3)2: 1
p

object would be,

\

d

4) (2}5’ Se

34.  An object is moving vertically downward under gravity from rest for 10 second. The ratio of the
displacements, completed by the objects within last 3 seconds.

I)(I—}%Jg . 2)(1+é£§

)

)
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37. A and B are two immiscible liquids. A test tube is" floating Test tube
vertically in these two liquids. Initially this test tube is floating in l
only B liquid. By adding the sand, the tube is moving downward
and floating in both liquids. The best representation of the
variation of the depth (x) of the tube with the weight of the sand
added (W) is,

X &

sand

XA

38.
40 cm
At 1B
Figure (1)
o 30 cm -
A " B L )
Figure (2)

When the uniform conducting rod AB in the figure (1) is folded as figure (2), the displacement of the
centre of gravity is,
1)5cm ¢—— 2) S5em —p 3)2.5cm ¢— 4)2.5cm —p 5) lcm <4—

39. A graph is drawn for a convex lens by changing the object distance (u) and obtaining the relevant image
distance (v) for real objects. (u> f). Consider the following situations

Bl = (B)uvand (u+v) ©) L and v
v u - U
Linear graph can be expected from
1) A only 2) A and B only 3) B and C only
4) C and A only 5) All A,Band C
40 - Four door hinges are fixed in different points in two identical
4] 1] doors as shown in figures (x) and (y). Consider the following
HH statements.
e 0 @ (4 Themostsuitable adjustment is x.
HH #H (B) The most suitable adjustment is y.
q (C) As the number of door hinges used in both doors are equal,
i HH the positions of fixing them are not be considered.
_ figute x - figurey The most accurate statement is,
1) A only 2) B only 3) C only
- 4) A and C only 5) B and C only )
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43.

44.

h

“
(41. A man of having a defective eye can see infinity. His near point is75cm. When he wears spectacles to
eliminate his eye defect, the new far point that can be seen by him is,
1) infinity 2) 75cm 3) 50cm 4) 37.5cm 5)25cm
! - |
; stripg - Lo
42. fl g. An empiy cylindrical vessel is hung by a string which is gone
Zi through a pulley as shown in the figure. When plucking the
string, it is vibrated in 'f’ frequency. Now the water is added in
- to the vessel under uniform volume rate within to time
Cylindrical duration.
vessel »

The best representation of the variation of the frequency (f) with time (t) is

1) 2.7cm upward 2) 2.7cm downward ~ 3)3.6cm  upward
4) 3.6 cm downward 5) 6cm upward

T

L 4

Q) ) €) C)) (%)

A water beaker is kept on a 'A' balance and a uniform cylinder of
40cm® volume is hung by a spring balance 'B' of having mass 100g,
100 g—> B The reading of the balance 'A" is 230g and the reading of the balance
'B' is 195g. when the cylinder is completely immersed in the water,
cylinder the readings of two balences A and B respectively are
——water  (density of the water = 1000 kgm™)

1) 190g , 235¢g 2) 190g , 155¢ 3) 270g, 155¢
A 4) 270g, 235g 5)235g , 190g .

A U — tube of having similar arms is filled with two immiscible
liquids X and Y having densities of 900 kgm™ and 1200 kgm™
respectively. Heights of two liquid columns X and Y from the AB
common surface are 24 cm and 18 cm respectively. The liquid X is
leaking out from the tube due to a crack at the upper part of the
tube from the level C. The change of the liquid level from the
common surface AB is

/
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45.

46.

47.

48.

49.

Xl Xz X3 )5:\

Platfo -

Consider the following statements.

A)  When the Mack number is greater than 1, a sonic boom is generated.

B) Primary (P) waves are a kind of a fastest seismic waves and having highest frequency.
C)  Tsunami waves can be generated by slipping of earth layers horizontally.

The false statement is,

1) A only 2) B only 3) C only

4) A and B only 5)A and C only

The variation of the thermometric properties of X;, X;, X;and X with the temperature is
given as follows.

=Y

A A &

—i

@ ® © ° o
The most suitable thermometric properties which can be used to make a thermometer are,

1)Aand B only 2) B and C only 3)Cand D only

4) A and C only 5)A and D only

F- 3
Y

A 4

E =

A B C

AB and BC are two metal rods having same dimensions. Young's modulus of AB and BC rods are
I x 10" Nm? and 2 x 10" Nm? and the densities of them are 9000 kgm> and 8000 kgm™
respectively. The time taken to send a sound wave from point A to point C is,

D1x107s 2)2x 1075 3)3x107s 4)4x107%s 5)5x107s

The body temperature of a patient is said by a nurse as 102 without mentioning any unit. That temperature

in Celsius (°C ) would be,
1) 216 2) 102 3) 51 4) 39 5)30

A platform set up to use in wall paintings as shown in
the figure. The masses of the man and the platform are
m, and m; respectively. The weight of the strings can
be negligible through the smooth pulleys. When the
man is applying two equal forces of F on the string,
the acceleration of the platform towards the upward is,

=4
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) 2F —(m +m))g 2 2F -m,g 3) 2K -mg
(m, +m,) m, m

" 4F —(m, +m,)g 5) 4F —~m,g
(m, +m,) | m,

50.

X is an object performing a simple harmonic motion and S is a source kept at a point of anti node. S
emits sound waves of’ constant f, frequency. The variation of the apparent frequency (f') received by the
observer 'X' with its position correctly represented by,

& il
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Final Term test — July 2018

Physics 11
Part B — Essay
e Answer 03 questions only.
05.  The ladders are used when repairing the current carrying conductors.The figure -1 shows an
arrangement of a ladder to reach the post. Consider the ladder is uniform and its length is 4m and-its

mass is 10kg. Blg——— Smooth post
mooth po

‘Figure (1) - Figure (II)

(a) If the surface of the post is smooth, mark and name the forces acting on the ladder under
equilibrium.

(b) Find the magnitude of reaction forces acting on the ladder by the post and the floor.

(¢) Find the minimum coefficient of friction between the floor and the ladder to climb the man of 50 kg
to the upper end of the ladder as shown in figure (II).

(d) Find the minimum angle (8) should be made with the floor, to climb the man to the upper end
without slipping the ladder. The coefficient of friction of the floor () is 0.26.

(e) Calculate the minimum co-efficient of friction between the surface of the post and the ladder to
climb the man to the upper end according to the figure (II) when the co-efficient of friction of the
floor and the ladder is 0.26.

Iron frame

’ \ 10 cm

| 10 cm
W, w
Figure (II1) Figure (IV)

shoe

80°

A special shoe frame is introduced to climb the post as shown in the figure (1I1) and figure (IV)
shows that how to climb the post by using it.
(f)  Calculate the reaction forces acting at the points P and Q according to the figure (IV) and their
angles between the post.( Assume that the man is at rest and a half of the weight of the man is

applied on one shoe.)
(g) Write an advantage of using the above shoe arrangement rather than the ladder.

(sin 80 =0.98), (sin70=094), (sin10=0.17,  (sin20=0.34) J

\.
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(06.

7

i) Give one reason for impossibility of applying Bernoulii principle for each one of the followings.
a)  Forair
b)  For a flowing fluid through a narrow tube.

Figure shows a petrol pump in a garage. The pump delivers petrol with a density of 750 kgm at a rate
of 1.2 x 102 m?s™!. The input to the pump is from a pipe with a cross-sectional area A; of 4 x 107 m2
at a suction pressure Py of 1 x 10 pa. The discharge of the gauge pressure Pz of 2.8 x 10° m? Pa into
a pipe with a cross — sectional area A; of 8 x 10 mZ The pipes at the entrance and exit at the same
horizontal level and the temperature of the petrol remains constant throughout the floor.

Suction pressure Craugs pressure

Po=ix10' pa Po=2E8 10" pa

O )
%

b S e, A
)

Irapust Quipuit

T_;_._ e ks, e

¥

(a) Find the average flow speeds V; and V; of the petrol into and out of the pump.

(b) Find the change in kinetic energy per unit mass of petrol,

(c) By considering the work done per unit mass of petrol at the entrance and exit of the pump, find the
work done by the pump in delivering a unit mass of petrol.

(d) Find the mechanical power developed in the pump in order to maintain the above flow conditions.

(¢) Explain why, in reality, the mechanical power of the pump required is higher than that calculated in

(d)

(f) With the aid of a diagram, explain why an aircraft wing can generate a 'lift' when it moves in air.

The sound waves which the frequencies are greater than 20 kHz, cannot be heard by the human ear.
These waves are called as Ultra sound waves, and they consist with short, wave lengths. These waves
are mostly used in fields like medical science, communication.... eic.
Using of Doppler effect to determine the speed of red - blood cell in a blood vessel by Ultra — Sound
waves, is an example in medical field. Also Ultra — Sound scaning is used to check organs inside the
body to diagnose the disease.
The high frequency sound waves and their echoes which used in medical imaging technology is similler
to the waves and their echoes used by the "Bats" and "Whales” to find their path, In this technique a
pulse of range (1 — 5) MHz is aimed into the tissues by a small probe contact to the body. The wave
reflected by a certain bone or tissue recieved by the probe again. The scan machine calculate the
distance between the tissue and the mechine by using, the speed (1540 ms™") of the sound waves travel
through the tissues and the time taken to travel back after reflection. By using the intensities of echoes
and the distance, a two dimensional image is formed on the scan machine.
The speed of the blood cells are determined by the difference of the apparent frequencies occur due to
Doppler's effect.
Onc of the side effect observed on the ultra sound scanning is, the slight increase of temperature of the
tissues and fluids in the body after abosrbing the energy of the waves. This affect for the growth of the
heart of the embryo when it is scanned some evidence may shows that, this caused to give birth infants
of less weight.
Speed of the ultra sound in bone or hard tissues is about 4000 ms-', Scanning test are used to identify
tumors formed inside soft tissues. But the tissues and the knots smaller than the wavelength of the ultra
sound wave are cannot be identified by the scanning test. The ultra sound waves having high
frequencies can not travel through tissues and therefore it get difficult to identify the small hoots present
J
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inside the tissues. The maximum depth that such a wave can travel through tissue is considered as
500 A. Therefore the tumors grown in tissues cannot be identified at their early stages, by these waves,

a) Write two instants which ultra sound waves used in medical field.
b) I A sound wave of frequency 3 MHz is sent by the scan machine into the abdomen in a certain
test. Find the wavelength of that wave. (Ultra sound waves have same speed in all fissues)
II. What is the maximum depth to the position of tissues that can be identified by a 3 Mhz signal?
I11. What distance has to be set between two tissues to make the 6.75 ps time difference between
two detecteded reflection waves? _

¢) 1 The intensity of a wave used to check an embryo of surface area 12 cm? is 0.1 W2, If the
embryo absorbed 40% of the energy and it takes 12 minuits to scanning process, then find the
energy absorbed by the embryo.

Il Find intensity level of the wave used to above scanning process.
(absolute intensity 10 = 10~ Wm)
I1I. Find the intensity of the wave that should be used decrese the above intensity level in part (II)
in to a half. _

d)  To measure the speed of blood in a human body a pulse of ultra sound wave of 2MHz is sent to
the blood cells and allowed it to reflect back. Then it is observed that the frequency of the
reflected pulse was increased by 0.2 kHz. The probe emits waves with making an angle 60°
with the direction of blood flow.

i) What is the direction of blood flow? _

ii) Obtain an expression for the frequency of the reflected puls, by taking the speed of the
blood as Vy. (the speed the ultra sound in tissues V = 1540ms™)
If the speed of blood cells are comparatively very small than the speed of ultra sound
waves, show that the difference of frequency between the incident and the reflected

2V, cosd

waves is S . Hence find the value of Vo

.

(8) @) Write an expression for the refractive index of the refracted medium with respect to the incident
medium, in terms of
1 — absolute retracting index of incident medium,
1z — absolute retracting index of refracted medium,
i— incident angle, r — angle of refraction

i) Draw the ray diagram for the refraction when 1, > n, Indicate the angle of deviation (d) on that
diagram '
Write an expression for the angle of deviation (d); in terms of 7 and r

ii) Partial refiections can be occured in every refraction. In the situation in above (a), the angle
between the refracted ray and the partial reflected ray gets 90° for a certain incident angle 8,
Find the valuc of . (m=1.5, n;=1)

b) A glass cube of one side 40cm, has a refractive index of 1.5. The on gle of incidence of a light ray on one
surface of the cube is 60°
1) Find the angle of deviation after the refraction from that surface,
if) Find the angle of emergent of the above ray when it emerges to the first medium through the
opposite surface
iii) Find the displacement between the incident ray and the emergent ray

J

, 5
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( iv) As shown in figure I a point light source is fixed to the bottom of the inner surface of th:
vessel. A liquid is filled into the vessel up to a height of 20 cm from the light source. The
thickness of the bottom is 6 cm. An observer observes a circular bright spot of diameter 55.056m
on the surface of the 1.2 ...... when it is viewed from the above

(i) Find the critical angle for the liquid air surface

(ii) Find the refractive index of the liquid

(state the answer for two decimal places)

¢)  The vessel is then kept on a plane mirror as shown in figure II and the source is viewed from the
above. Then two images of the light source is observed.

(i) Draw the ray diagrams to show the formation of the images.
(ii) Find the distance between the observed images.

(8) a) Write the relationship between following physical quantities, when a light ray is refracting from one
medium to another medium,
-n, — absolute retracting index of incident medium,
n> — absolute retracting index of refracted medium,
i— incident angle, r — angle of refraction

i) Draw the ray diagram for the refraction when n; > n; Indicate the angle of deviation (d) due to the
.refraction on the same diagram.
Write an expression for the angle of deviation (d); in forms of i and
i) Partial reflections can be occured in every refraction according to the laws of reflection. In the-
situation in above (a- i), the angle beiween the refracted ray and the pariial reflected ray gets 90°
for a certain incident angle 0.
Find the value of 0 (n; = 1.5, i2=1)
b) A glass cube of one side 40cm, has a refractive index of 1.5. The angle of incidence of a light ray
on one surface of the cube is 60°
i) Find the angle of deviation after the refraction from the first surface.
ii) Find the angle of emergent if the above ray is emerged to the first medium from the opposite
surface
iii).Find the displacement between the incident ray and the emergent ray
iv) A point light source is fixed to the bottom of the inner surface of the vessel having a bottom of
6¢m thickness. A liquid is filled into the vessel up to a height of 20 ¢m and observe the light
sourse from vertically above.The observer observes a circular bright spot of diameter 55,056cm on
the surface of the liquid.

(I) Find the critical angle for the liquid air surface
(II) Find the refractive index of the liquid
(State the answer for two decimal places)

¢) Now the vessel is kept on a plane mirror and the source is viewed from the vertically above. Then
two images of the light source are observed.

(i) Draw the ray diagrams to show the formation of the images.
(ii) Tind the distance between two images observed.

\ J
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Part A — Structured Essay

1. To store A4 sheets efficiently you are supplied several storage boxes made out of hard cardboard, in
different heights. To take the required measurements a scientific meter ruler, a normal micrometer screw
gauge and a vernier caliper using in the school lab are provided.

a. Following diagram shows how to use a meter ruler to measure a kngth and breadth of a selected box.

cadth

Ifm{h ] IE“Q—/" 217 mm

i1l l i 216 mm

o _
0 302 mm \3\03 . ¢

R

i) i) Write down the corresponding fractional errors for the above two incidents if the zero mark of .
the meter ruler is exactly in line with the edge of the end of the box as shown in the figure.

Length: .._"2_2. width : _._Qj-) ........... _ -
308, 216  —
b. The thickness of the cardboard was measured by using the miéro meter Screw gauge as shown below.
Figure 1 ~ Figure 2 '
= £ 'wm T E
47 —l-'-LT'T_..47
46 —— 46
it i 93 EEEROTIETOn G >
When the anvil and the spindle When the object is gripped between
are in contact together : the anvil and the spindle

i) Find the thickness of the cardboard.

Emr-@o-ﬂ\xom .................. Yeading = (25* 0.41) +o0.00
= 0.08 mm : = 3+ 00 mm—0)
...................... L DU T I8 - o, . W...ue SO .
L ; (©1)

ii) When the length and breadth of an A4 sheet are 29.7 cm and 21 cm respectively show that an A4
sheet can be stored horizontally in the above box accordingto the measurements got in part(a) (i)

and (b) (i) o)
Todernal.. Yeading = 308wmm - 3mm x2 | I Tese: values

)
»
1]
-
3
3

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

................................. 1the @idih and 1he
......................................... WS e R
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1) a
C) ) To Find e Speed of blood cella., Scanning o
. A=1540 = 513 %18%, — o)
3x10° :

ﬂé e
. 800A = 500X 51.3XI07 M = 25. 5% 163m — (o1)

e
. diﬂ‘qrjte = \";“:. = 1540 x 6.15,‘!.5{:: fQD

2 .
5.2 xia'am = 5.2 mm ————0)

]

Energy of dhe wave E = Alt

T IR 134'34.-0-“(]2860
=864 XI10%Y C1))
+
Energy absorbed by the embYyo = 400 x8b4X16°
100 : -
= 345 6 XIO" 3 \.Q‘)
1
Y TIptensity level =10 [‘5106/1. e oY)
| = 10 lq,°C ) tolog .10
=10 d& — (o))
M ss-0 lagC_m_)
7, =2 ;
- & %x©®” = 3.16 x10 Wm : (ey)
- ] : .
i . oO
d) ) Towards 4he instrumendi ey
V036- Vo
vdd from the vest dource F ‘o F C
i) when outaa e i~
aftey rei-‘ler.-hon apparem frequenty Y _ ot \'cosco
Vcaaawa
£ = Micoav—Vo P
N\ VYeos aw,) — )
: NCOSO ¥V, .
625 xt0° = 2V X 3 x (o°
1540 cosby
= o'25 KECJ!‘ALSfo )g"_&
Z2x2 x tob
= 885 x 15" 3 D)
Royal C s
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(6D The wcondivton that the Fluid To rtocompressible ©Y
: — i}

ia pot valid ¥or a gas-
Gauid conseyvation af mechanical ener

nte wotk has ko be done against

£luid i8 moved.

(b) In o Viscous

would not hold good - 8i
the viscou® force nmhen
d = ¥ low rate /crosg gedional = ﬂf/i\

ared

; & 2
ntvante v, = 1'2 1\0/4- 152 ‘
= \ __-(0\)

3 MG —
P -
—(o\)

i) a) avevage flow gpee

avetage €low apeed at ©

My

-1
V==}..£‘.—l_-e;—"‘ =15m"§‘_____._._-—-—-—--—
?x,oq' s

B Ik E gqincd by Pe{rol =
2 .2y _

.-..lirn()ﬁ ~-3°)=108m
- 10838 —

through

lbe system _ ke _mp /9
Wet ke done - on pe’iw‘ at enyrante ’-‘m.Pﬂ/P —— 1)
worie done by pet 5 ob Peim‘ by ?“""P

Let W be Ahe worle da

! mlva- Loy~
kg (ev)

— Y

a

eneray out ?u{/maes

e) consider +the flow of mas3 m of Feiml

ml at exit = P;a.v:r.
one on untt mas

rodal inpuy eperdy o petwl
Ein = w (Wt b - P )
Ein = Eout

W=108 +(z;g;g_ig£l-°"
15

W "'@l*ﬂ’)/-? =10% , .
' (09

=468 Tkd '
. - .
d) Powev = Wxmass = V\Pq = 46F X150 R\ 2 X 10 = D)
ime :
i ; = 4212 W : oV
producing |

e) work done against yiscous Forte OF N

tuvbulente 0 pump- __‘___,,—'—'—"—’—'(0!)

ted as heal

energy diasipa
. . {
F) wigh SP“‘:’ P ey
redu;ewgwm The vetocity of aivr Flow
i Tagter at the uppe’ aide
ihan Ahe \owev 8ide of the
A Wing . A ccording o Y2, (oY)
bernou lli's principal pressue
, i Yeased .
Low opeed m:ee,gum and hence the forte ta createy
at the lowey eide of the
aireraft wirg, - —
a i ‘5
e —
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04) By using no paralax method you are asked to determine the focal length of » concave lens, by ﬁriding
the image distance of 5 real image formed by a lens, For this You are supplied two conyey lenses A ang
B of focal lengths f; ang B, the concave lens whigy is 10 be found the focg] length, two P, ang P,

. indicators, 3 screen § and necessary stands, : -
) i) When lens A and the concave lens are in congact it was unable to form the image of a distant object

on to the screeq. State ﬁe-reason;l for this,

- ‘l'.h..‘c....fg.m.l....&e.rﬂtb...'g_f..ihs...p:en&‘.ﬁ!ﬁ....lﬁ.r}.ﬁ.,.m-faht k2 gveater Ybhan

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

dbe concave lens. oy

: . T2 Horizonta) plane
i) The image indicator P2 should be kept to make coincidence with the image (T) observed by the leps,
Indicate 1, and Py at the correct positions and mark the €ye in the above figyre,
iii) Explain how YOU can make assure thay the image of Py and the image indicator are coincided each
other. \When moving Ahe eye, hori zonlally | perpendi clar o 'thq
erincipal axis, there gpourd hot ke ;@ YelUYe wition utwen faand 1
€) i) Following graph'shows the variation of 3 with = after taking the image distance {v) with |the

object distance () (o )]

-l_ ~1 ‘r
, em™)
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4 Scale pan

i)  Explain why it is most suitable to use sand instead of weights. -

Jo..change 2 dengion of Iwe siving continug?lq-‘

...................................................................... el

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

i)  Write down the main experimental steps you follow to detect the optimum reso state.
By dakirg_ the wmament of Ahe paper vider ia 4

iii)  You are asked to find the resonating length with least tension and you are supplied tuning forks
of frequencies 512Hz, 384Hz, 486Hz and 265Hz. Which tuning fork should be used to satisfy
this condition? Explain. : '
25{»“ 2 A ADENCAEOD - e

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

the pan (M) is measured.If you are supposed to draw a graph, identify the quantities you
selected as indipendant and dependant variables.

Fg-l. """""""""" . : (o I)
v)  Draw arough sketch of the graph that you expect and name the axes with nmits.
2 > _
£ p(us?) |

@

_ » Mg (ka) _
vi) Obtain a mathematical relationship between the frequency (f) and the tension (T of the strins.

vi)  When resonating the string with the tuning %k of 256 Lz, mass of sand with the scale pan
was 250 g. Find the frequency of HEE t‘g}pa”f foric.which resonates the string with

256 x 2500 :IJ £.2.328: 8213

o g
2,

7

................ [
i
L e e L L T T (PP Trr T rra—

s For Subsiitytion _ 10

e
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iii) Thickness of an A4 sheet is about 6.05 mm. To assure this value, the micrometer screw guage is
used.In order to achieve the maximum percentage error of the measurement of the thickness of the
paper bundle as 1%, how many sheets should have to be used

i = 0.0l
............... 19Q........0:. 25A)0 a6 ()

¢. The gsm value of a paper is represented that the mass in grams per square meter. For an Aq sheet, t}us
value is 75. -
i) Find the mass of an A4 sheet in grams.

RATXRIOMO XIS, = 4 - 6199 o
= 4.62 9 e,

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

ii) When the mass of the cardboard box is 320g, find the maximum number of A4 sheets that can be
stored in the box, without exceeding the total mass 5 kg.

5000 - 320 = 1000 papers. S
+ 68
iif) Find the minimun internal height of the box that should be selected.
e 1000 X 0: 05 Z2omm .., T ——
=5cwm . ton)

iv) When selecting the storage box, the internal height should be measured .Which measuring
ins_!mment sheuld be used to take this measurement and explain how do you use it,
Use . dhe..deapib . larx. of the Verniew caliper

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

i . a..edge:. . . of dhe bhox.

SR teY)

2. A fly wheel is a disc which is having its center of gravity on a horizonta! axle. ’I‘he two ends of the axel are
mounted with bearing as shown in figure (1). This arrangement is kept in 'h’ height from the ground level.
The-length of the string is approximately equal to the height h. The string is wound tightly and infirmly on
the axle of the fly wheel by hooking its one end to a vertical pin fixed to the axle. A mass m is attached to
the other end of the string. When the mass is released the string unwinds and sets the fly wheel in to a
rotational motion. When the string unwinds completely it detaches from the axle and the mass falls to the
ground. The flywheel is rotating continuously and becoming to the rest within a certain time (t) due to its
rotational inertia under the friction.The gravitational acceleration is g’ and the radius of the axel is r.

Fly wheel

\'\ . .
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a) i) What is the potential energy of mass m at the beginning?

.Illh e PR TR L L LTI e e L LR B L L RS R L L

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

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

b) The velocity of mass m just after releasing is V' , the moment of inertia of the flywheel is ¥ and the
angular velocity of the fly wheel is ©

i) Write an expression for the linear kinetic energy for mass m B o
............. G.my2 .. e e EAREY. P AYHE)
u) Write an expression for the rotational kinetic energy of the flywheel. G P rqn &) (1)
............. L T o |

iii) Assume that the work done against the friction per revolution is f and it is constant; write an
‘m;presawn for the energy loss against friction when the mass m just touches the ground.-The
" number of turns wound around the axis of the string is n;.

---------

¢)  Write an equation for energy transformation for two occations of mass m is freely hanging and
touching the ground just after releasing from the fly wheel according to the law of conservation of

energy.
% \)
..-m-a.h.m......r?m..:'.}i,.mx.?:... !5. IQ ------ :t -ﬂ;- uoltﬂg.u.-.-urltlu#-aa-.-u----.-'--ocoA‘oi:a-.-uuluo--ut ...... S ."l.}

d)  The fly wheel is moving under retardation after the mass m touched the ground. If the number of
revolutions completed by the fly wheel when it became to the rest is n; then determine the work done
against friction. ., ; '

— (1)

na .~

T L L L L T T LR L T

c) Apply the energy conservation law to write an eqution for the situation in part (d).

f)  Obtaiy an expression for the moment of inertia of the fly wheel (1) in terms of ny, 82, m, g, h, r and o
by using the results in part (¢) and (e).

________ €.zIw?  ,.manzim y.\.rw + mlcﬂ" o)
209, an 9— ﬁil’e thig
........ 45 1311 = ‘--i 3 mm--Tam.q.
ste
g)  Write the relationship between o, h,tanﬁrbytakmgtheaveragcva!uefer mas—— : q?

W =W . - P, D= 2h - LA
4 vt Ye -
' e ———
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h)  Hence obtain the following expression for (1) by using the results taken in part (f) and (g).

I =my? g—-{i—- % -
2h m+n,

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

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

R b T L T e S -.-“--u“.n-u.-u.---.-“.-u.--...."- Sesaissvssnanen s--—iu----—---u-o----.---4l|.....--vqn--v¢---..--n.q-.---q-.-.tl!u--c-aﬂ aae

bbbttt b LLE LY PP ifhel ot

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

- A0d...measuring - Ave time — CR— |

IS LT L A O b T e e s SRS ; 5 L ’ e ' ~

D3)Hmem93weﬁouofastlﬁ1gmade of material of density p is A. The string is‘fixed to two points 5&‘
* its tension T. % ,

a} : Write an expression for V where V is the velocity of the wave, when the sking is vibrated at jts mid

_point. o :
, ! O
Frasietsnnannnnns X ".“-‘Tl:-: ------ Fesnararsanannas Spdiensunseiinins : ------- FE TP ORI rasens c Dru

b) Draw the wave pattern of the string vibrated in its second overtone.

(o)

c) Write an expression for the resonating frequency f for the second overtone when the length of the
string is £, : :
Axp = 1 £ = B8 17T : . —{o1)
< Tl et R B ot

d) At this resonance when a smail Ppaper rider was kept at the mid point of the. string is vertically flying
off. What would be the acceleration of the mid point of the string when the paper rider flying off.

.............. mefﬂf-""‘*
When R=o mg =maq
............... . " e
A=g=|10mS ©)
.............................................................. B —— ) 3

€) Obtain an expression for the amplitude of the mid point of the string by using the results of part (c)

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

on the box after vibrating i, _
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i) Find the focal length of the lens combination using the following graph.

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

................... T T Ty ey RS OO
.................................. L.z a0em o= _J(OI)

ii) If the focal length of convex lens B is 20 cm. Find the focal length of the concave lens
....................................... ,.‘.......;...:.. L T R S SR
:1;0 "'-—F 20 F= +40em . ()

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

iif) Two laser beams traveling parallel to each other in 10cm gap and enters to the concave and the A
lenses. After refracting through the both lenses thc gap between 2 beams was increased an emerged
parallel to each other. ;

Draw the suitable ray _digram to indicate this. o
: e

\’
I SRR - (o)
ﬂi'q.__—-«u—-l-r—-.--.—-.p- —e— o g— = = T - g
locw [ - " g = 1\ P
e Zoom
{) What e distance between two lenses?
60-40 = 20 cm 0y

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

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

-------

L S I — K S e, 4ol
4.0 T2 1o
------------------------------------------------------------------------------------------------------------------------------------------------- T
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: ol
Coﬁ)a)_-‘-"_.'_'?.-ﬂ =02 (oD
1))
lev)
at A, *—!PD
cfracten : § % i g SEOES
ny )
ty ~(35°15'
d',(_sq‘eo)' e
= 24" 45,
W) sin 0 = 8in¥ b ")
v+ 5 N
1+ 5 x8inT .-z.Bin B
o =60
Y 1 (] 5! =LO
W) ABC J+mn5!e cos 55t = -
n = 4990 .
H 5 T =
aind = Ao 6lné+ 4 = "
_
I a = o-4187 248 R (o)
t = 20.8)cm i _
L]
B‘i.‘) "f1 > ij Yy = 55 - OQSE? = 5."'[-515
3 s A ———
1 Al
c £ Fs RIBS
: tan E Cen.
= 51
: i l = 123 (ov)
!I) 8inc = 5 n_a,'eoqd |
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i) 3
20
I, ‘¢ formed by the veflection by qune mivroy
image a
anyd \"echhon at hqund aiy’ interpce.,
For reflection Volly i &8 dm
et g T iniexface,
Tmage ia formed 44 the .glaga - ligy
- .! = lo 2
12 -

Py » vqécm

\(ﬁn
e ren——

iquid — ai¢ intexface
U = 204¢q,¢

v I
h-‘ —
29, g T2
= . - « S em S e (o1)
v—. 2:.? 26 2+ - ) ’

= 8.0 cm e (7))
I8
-“—-"‘-—--____
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