G.C.E. A/L Examination November - 2015
Conducted by Field Work Centre, Thondaimanaru
In Collaboration with
Zonal Department of Education Jaffna.

FWC

PHYSICS

Grade :- 12 (2017)

Time :- 3.00 Hours

Instructions
 Answer all questions
 Write your index number in the answer sheet
 Put a cross (×) on the correct answer of your MCQ answer sheet
PART - I
(01) What is the dimension of Angular velocity
1) 𝐿

2) 𝐿𝑇 −1

4) 𝑇 −1

5) 𝑇

3) 𝐿𝑇 −2

(02) Which of the following reading is correct for an electronic balance which has the least count of
1 gram?
1) 1.2 𝑘𝑔

2) 1.200 𝑘𝐺

4) 1.200 𝐾𝑔

5) 1.200 𝑘𝑔

3) 1.2 𝐾𝑔

𝑄

(03)

𝑀1
𝐹

𝑀2

𝑅
𝐿

𝐹

𝑀

𝑀1

𝑀2

𝑆
𝑃
Two masses 𝑀1 and 𝑀2 are kept on a horizontal smooth surface and a horizontal force F is
applied on 𝑀1 . The pair of action and reaction would be,
(A) F, L
(B) L, M
(C) P, Q
1) A only

2) B only

4) A, B only

5) A, B, C

(04)

3) C only

0

The figure shows the position of a micrometer when it is
adjusted to calculate its zero error. The final reading will be
obtained by,

45

1) Adding 0.03 𝑚𝑚
2) Subtracting 0.03 𝑚𝑚
3) Adding 0.47 𝑚𝑚
4) Subtacting 0.47 𝑚𝑚
5) Adding 0.05 𝑚𝑚
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(05) A particle falls from a height 𝒉 and bounces back after elastic collision with the ground . Which
of the following graph shows correctly the variaton of resultant force acting on the particle with
time during this collision ?
F
F
F
F
F

t

t

1)

t

2)

t

3)

4)

t

5)

(06) An aero plane flies horizontally with constant velocity towards right. It explodes into two
fragments A and B , of equal masses . If the fragment B starts to move vertically down, then
how would the motion of A appears for the persons those who are in B.

1)

2)

3)

4)

5)

F (N)

(07)
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9 x (m)

An object of mass 5 kg moves on a horizontal smooth plane along X axis starting from the
origin from rest . The graph shows variation of a horizontal force 𝐹 versus position (x) which acts
on it. Determine the speed of particle at 𝑥 = 2𝑚
1) 1 𝑚𝑠 −1

2) 2 𝑚𝑠 −1

3) √10 𝑚𝑠 −1

4) √5 𝑚𝑠 −1
5) 3 𝑚𝑠 −1
(08) Which of the following graph shows correctly the variation of Kinetic Energy of a particle which
is launched at an angle 450 to the horizontal.
E

E

1)

t

E

2)
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(09) A block of mass 𝑀 is pulled along a horizontal frictionless surface by a rope of mass 𝑚 by
applying a horizontal force 𝑃 at one end of the rope. The tension exerted by the rope on the block
is
1)
4)

𝑃

𝑃𝑀

2)

𝑀−𝑚
𝑃𝑀

𝑀+𝑚

𝑃

5)

𝑀−𝑚

𝑃𝑚

3)

𝑀+𝑚

(10) Pieces of Plank each with 2𝑐𝑚 thickness, were measured by an instrument having least count of
0.01 𝑐𝑚. In order to achieve the percentage error as 0.1 % by measuring the thickness of a
bundle of such pieces, how many such pieces needed to make the bundle?
1) 1

2) 2

4) 10

5) 100

3) 5

The figure shows 8𝑁, 6𝑁, 𝑎𝑛𝑑 10𝑁 acting along the
sides of a right angled triangle. The forces are propotional
to the length of sides . Consider the following statements.
(A) No resultant force acts on the system
(B) A couple would act on the system
(C) The system is in equilibrium

(11)
10𝑁
8𝑁

6𝑁
The correct statement (s) is / are
1) A and C Only

2) A Only

4) A and B Only

5) None

3) B Only

(12) Which of the following figure correctly shows the vector addition of the forces 𝐹1 > 𝐹2 and their
resultant 𝐹.
𝐹

𝐹2

𝐹

𝐹2

𝐹1
1)

𝐹

𝐹2

𝐹1
2)

𝐹

𝐹2

𝐹1
3)

𝐹

𝐹2

𝐹1
4)

𝐹1
5)

F

(13)
F

𝐹𝑜
t

A varible horizantal force is applied on an object which is on a rough horizonal surface. Fo is the
limiting frictional force. The variation of frictional force with time is best represented by
𝐹𝑓

𝐹𝑓

1)

t
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(14)

F(N)
6

t=0

2

6

5

7

9

11

t(s)

4

Figure shows variation of horizontal force F acts on a 3 𝑘𝑔 ice block with time t. The force is
directed toward positive direction of X axis. At 𝑡 = 𝑜 block is moving in the positive direction
of the axis with a speed of 3𝑚𝑠 −1. What is the speed at 𝑡 = 11 𝑠? (F=3 N at t =0 )
1) 4 𝑚𝑠 −1

2) −8 𝑚𝑠 −1

4) 8 𝑚𝑠 −1

5) −4 𝑚𝑠 −1

3) Zero

(15) A boy throws a ball horizontally with 6𝑚𝑠 −1 from a top of the building. The ball falls on the
ground 12𝑚 away from the building. What is the hight of the building
1)

12𝑚

2)

20𝑚

4)

60𝑚

5)

72𝑚

3) 120𝑚

(16) A man of 100 𝑘𝑔 jumps (initial velocity zero) into swimming pool from hight of 5𝑚. He takes
0.4 𝑠 to come to rest in the water. What is the average resistive force exerted by water on man?
1) 1500 𝑁

2) 2000 𝑁

4) 3000 𝑁

5) 3500 𝑁

3) 2500 𝑁

(17)
A smooth pully is free to rotate about a horizontal axis

(17)

passing through it’s centre. A mass of 60𝑘𝑔 is attached to
one end of a inextensible light string passing over the
pully. The mass is kept in rest on a horizontal foor. A man
of mass 50 𝑘𝑔 climbs up from the other end of the string
with constant acceleration of 1𝑚𝑠 −2. The thrust exerted on
the floor by the mass is,
1) Zero
4) 50 𝑁

2) 500 𝑁
3) 600 𝑁
5) 100 𝑁

(18) Consider the following statements,
(A) If there is a resultant force on an object, then its speed increases
(B) When the direction of movement of an object changes, the resultant force also changes.
(C) If the kinetic energy is constant, then its momentum also be constant,
The correct answer / answers is / are
1) A Only
2) A and B Only
3) B and C Only
4) A, B and C all
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t

(19)

s – Displacement
t – Time

s
Which of the following statement is correct for the object having linear motion represented by the
above graph
1) The Average acceleration is Zero
2) The Average velocity is Zero
3) The object moves with uniform increasing velocity
4) The object moves with nonuniform increasing velocity
5) The graph shown is impossible
(20)

A sphere is kept on a rough plank and the plank is pulled towards right as shown in the figure.
The sphere would moves
1)

Towards right in translational motion

2)

Towards left in translational motion

3)

Towards right in translational motion and rotates anticlockwise

4)

Towards left in translational motion and rotates anticlockwise

5)

Towards right in translational motion and rotates clockwise

(21)

The back of the lorry is open and a block of mass 40𝑘𝑔 is placed 5𝑚 from the rear door as
shown in the figure. The coefficient of static friction between the block and the surface is 0.15.
The lorry accelerates with 2𝑚𝑠 −2 from rest along a straight road . At what distance from starting
point does the box fall off from the truck (Ignore the size of the box)
1) 10 𝑚

2) 20 𝑚

4) 25 𝑚

5) 12𝑚
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(22)

320 N
A

B

C

Three blocks A, B and C have same mass 𝑚. They are connected by strings. The mass of each
𝑚

string is 10 . System is on a frictionless table. 320 𝑁 force is applied on the mass C. What is the
highest tension acts on the string AB.
1)

100 𝑁

2)

110 𝑁

3)

200 𝑁

4)

210 𝑁

5)

220 𝑁

(23) A stone is dropped from 30 𝑚 high whilst another stone is projected vertically upward from the
ground with a speed of 30𝑚𝑠 −1 in the same line of motion . At what hight from the ground would
the two stones meet each other? (𝑔 = 10𝑚𝑠 −2 )
1)

21 𝑚

2)

22 𝑚

3)

23 𝑚

4)

24 𝑚

5)

25 𝑚

(24) Two seconds after the projection from the land , a projectile makes 300 with the horizontal and it
moves horizonally after three seconds from the projection. Find its initial speed and the angle of
projection with the horizontal
(𝑔 = 10 𝑚𝑠 −2 )
1)

10𝑚𝑠 −1 600

2)

35𝑚𝑠 −1 600

3)

10𝑚𝑠 −1 300

4)

40𝑚𝑠 −1 300

5)

40𝑚𝑠 −1 450

(25) A machine gun is mounted on a vehicle which is on a smooth horizonat floor. The gun fires 10
bullets per second each of mass 10𝑔. If it fires the bullets horizontally with the speed of
500𝑚𝑠 −1 then acceleration of the Vehicle is,
1)

0.5 𝑚𝑠 −2

2)

0.05 𝑚𝑠 −2

3)

0.1 𝑚𝑠 −2

4)

0.01 𝑚𝑠 −2

5)

1 𝑚𝑠 −2
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Structure
Answer the questions in the space provided.
A

B

D

(01) (a)

E
C

A figure of micrometer screw gauge is shown. Name its parts.
A - …………………………………………………..
B - …………………………………………………..
C - …………………………………………………..
D - …………………………………………………..
E - …………………………………………………..
(b)

i)

The reading which is obtained by a micrometer screw gauge is better than the reading
which is obtained by a vernier caliper. Explain it in the following title
a)

Accuracy of reading

………………………………………………………….
………………………………………………………….

b)

Sensitivity of reading

………………………………………………………….
………………………………………………………….

ii) Give two measurements which could be measured by vernier caliper but not by the
micrometer screw gauge.
…………………………………………………………………………………………….
…………………………………………………………………………………………….
(c)

i)

What is the procedure that you would perform before obtaining the readings?
…………………………………………………………………………………………….

ii) How do you perform the procedure mentioned in C (i)?
…………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….
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(d)

i)

The length of a wire in the complex wraps has to be measured. What is the additional
instrument you need? (Say the reading obtained by this instrument is x)
…………………………………………………………………………………………….
…………………………………………………………………………………………….

ii) In this wire, what is the reading
obtained
by micrometer screw gauge?
( say Y)
…………………………………………………………………………………………….
iii) Give the experimental steps that you would perform when obtaining the reading
mentioned in d (ii)
…………………………………………………………………………………………….
…………………………………………………………………………………………….
iv) Write down an expression for the length of the wire interms x and y
…………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….

(02)

By using principle of moments, unknown mass of a stone (m) has to be measured by a graphical
method. A meter rod, knife edge, A weight of known mass (weight is 𝒘𝒐 ), a stand and some
pieces of light strings are given for this.
a)

i)

Draw a labelled diagram for this experimental arrangement

ii) The knife edge is not placed at the centre of gravity of the meter rod. Can you obtain
horizontal equilibrium of meter rod with the stone and the known mass.
…………………………………………………………………………………………….
b)

i)

If the separation between the knife edge and the stone is ℓ𝑜 and , the knife edge and the
know mass is ℓ, write down an equation which relates ℓ𝑜, ℓ, 𝑤𝑜 , 𝑚, 𝑎𝑛𝑑 𝑔
…………………………………………………………………………………………….

ii)

Arrange this equation for a graph where ℓ is taken as independent variable and ℓ𝑜 is
taken as dependent variable
………………………………………………………………………………………….

iii) How would you calculate the unknown mass from the graph ?
…………………………………………………………………………………………….
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…………………………………………………………………………………………….
……………………………………………………………………………………………

𝓵𝟎 (𝒎)
.

0.4

0.3

0.2

0.1

0.1

c)

i)

0.2

0.3

0.4

𝓵 (𝒎)

Find the quantity which is extracted from the graph for determination of the mass of the
stone
…………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….

ii) 𝑀 = 50 𝑔𝑟𝑎𝑚 𝑎𝑛𝑑 𝑔 = 10𝑚𝑠 −2 Determine the mass of the stone.
…………………………………………………………………………………………….
…………………………………………………………………………………………….

(03) State the parallelogram law of force
………………………………………………………………………………………………………...
………………………………………………………………………………………………………...
………………………………………………………………………………………………………...
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a)

i)

Two forces 14 𝑁 𝑎𝑛𝑑 16 𝑁 with the angle of 600 , act at a point. Draw these forces
according to the scale 1 N = 2 cm

ii) Calculate the magnitude of the resultant by constructing a parallelogram in the scaled
diagram
…………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….
b)

i) List the materials and equipments those are nescessary to verify the law of parallelogram
of forces in our school laboratory [A parallelogram of forces apparatus with smooth
pulleys, is fixed on a vertical wall]
…………………………………………………………………………………………….
…………………………………………………………………………………………….
ii) If the pulleys are not fixed in the smooth axles, what error would arise?
…………………………………………………………………………………………….
iii) If the strings are heavy, then what error would arise?
……………………………………………………………………………………………
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……………………………………………………………………………………………
iv) List the experimental steps you would perform to obtain perpendicular projection of the
strings.
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
v)

Masses 100𝑔, 50𝑔 𝑎𝑛𝑑 40𝑔 are selected to verify the law of parallelogram. What is
the lack of this selection?
…………………………………………………………………………………………….

vi) The lack of selection in part (v) was corrected, then the experiment was conducted
again. The resultant was found by constructing parallelogram . It was observed that
the direction of the resultant was vertically upward. What is the reason for this?
…………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….

(04) a)

i)

In which type of surface frictional forces act?
…………………………………………………………………………………………….

ii) Give the relationship between the limiting friction (F) and the normal reaction (R)
…………………………………………………………………………………………….
Two blocks each of mass 2𝑘𝑔 and having rectangular bottoms , are on a rough
horizontal surface as shown in the figure (connecting strings are light).The coefficient
of static friction between the surfaces is 0.1

b)

A

i)

B

P

Indicate on the diagram given below the forces acting on the string and the block B
B
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What would be the minimum value of 𝑃 to just move the sysem

ii)

…………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….
iii) Now system moves from left to right with an acceleration of 1 ms -2, If the limiting
friction is equal to the kinetic friction, then find the magnitude of 𝑃
………………………………………………………………………………………….
…………………………………………………………………………………………….
…………………………………………………………………………………………….
iv) Now the blocks are attached by putting one on the other. What would be the minimum
value of force to just move the system?
A
B

P

…………………………………………………………………………………………….
…………………………………………………………………………………………….
v)

State how the friction depend on the contacting surface , from the answers obtained in
the part b(ii) and b (iv)
…………………………………………………………………………………………….

c)
i)

Now, one of the blocks is placed on the vertical rough wall and a horizontal force 𝑃
is applied on it. The block is at rest. The magnitude of 𝑃 increses gradually. what
would happen to the magnitude of friction?
…………………………………………………………………………………………

ii)

Indicate the frictional forces act on the man who runs towards right.
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Essay questions.
Answer any two questions only.
(01) (a) i)

State the conditions for equilibrium of system of coplanar forces

ii) Give two differences between the following two systems ; resultant torque acts on one
of the systems and a couple acts on the other. (Resultant force and moment of force
about different points…..etc)
(b) Figure shows a crane being used to lift a local of girders, each of which has mass of 500 𝑘𝑔.
The jib of the crane has a mass of 2500 𝑘𝑔 and the cab has a mass of 20 000 𝑘𝑔. The centers of
mass (gravity) of the jib and the cab are at their mid – points, 𝐸 and 𝐹 respectively. The hook
and cable cable have negligible mass.
A

i)

Calculate the tension in the cable AB when a single girder is lifted.

ii) Determine the corresponding tension along the cable PQR, when a single girder is lifted
iii) For the jib in the position shown, determine the tension in AB which will just topple the
crane
iv) For the jib in the position shown, determine the maximum number of girders which can be
lifted without the crane toppling over.
v)

Indicate the Normal reaction which act on the jib when it lifts maximum number of
girders mentioned in part (iv)
Determine the magnitude of normal reaction
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vi) Now the jib is loaded by the maximum number of girders mentioned in part b (iv) and
the girders are brought down with an acceleration. The crane remains without toppling.
What is the reason for this?
(c) Consider the crane which has wheel, this type of crane uses square base pillars for support.
The cab is kept in equilibrium with the support of pillars on the ground while its wheels has
been raised by a small gap from the ground when the crane lift the girders. What is the
reason for using these pillars ?

A rocket is set up in vertical position to cary a satellite of mass 𝟓 ×

(02)

𝟏𝟎𝟑 𝑘𝑔 in the launching deck . It rises by ejecting hot air through its
bottom holes area of 𝟒𝒎𝟐 . The density of hot air is 𝟏. 𝟐𝟓 𝒌𝒈𝒎−𝟑

a)

If the area of the bottom hole is A, the density of hot air is 𝝆 and the speed of the ejected air
relative to the hole is 𝑽.
i) Give the expression for the rate of volume flow of ejecting hot air.
ii) Find the magnitude and the direction of the thrust given to the hot air .

b)

i) What is the required speed of the hot air to just raise the rocket
ii) What is the acceleration of the rocket by which it starts to rise when the speed of ejecting
hot air through the hole is 120𝑚𝑠 −1
iii) Determine the velocity of the rocket after 20 s it starts to travel

c)

i)

A small mass (its mass can be ignored compared to the mass of rocket) falls from the
rocket after 20 s it starts to travel. Draw the following graphs
a) Velocity versus time graph for small mass
b) Velocity versus time graph for the rocket
c) Velocity versus time graph for the small mass
relative to the rocket.
(vertically upward is considered as positive)

d)

Now the satellite is left at its orbital path it has two
sensors each of mass 2.5𝑘𝑔. They are at 2m apart
from the axis of the satellite. Satellite rotates
with 0.10 𝑟𝑎𝑑𝑠 −1 about its axis. Ignore the mass of
the telescopic arm, but the length of the arm can be
changed. By adjusting the length of the arm the
sensors can be made to come into the satellite. The
moment of inertia of the satellite about its axis is
100𝑘𝑔𝑚2
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When the sensors are fully stretched out (2𝑚 away from the satellite)
i)

Determine the moment of inertia of the system

ii)

Determine the rotational kinetic energy of the system

iii)

Now the sensors are brought to the axis of the satellite by changing the length of the
arm. Determine the angular velocity at this position.

iv)

Determine the rotational kinetic energy for the position mentioned in part (iii)

v)

What is the reason for the difference of rotation kinetic energy in part (ii) and part (iv)

vi)

When the satellite is in the position mentioned in part (iii), find the torque that has to be
applied on it to bring the angular velocity 0.1 𝑟𝑎𝑑𝑠 −1 in 10s (same as the initial)

A 100𝑚 runner starts his run by pushing starter blocks in 0.05 𝑠, then accelerates, then finishes

(03)

with constant velocity. The mass of the runner is 50 𝑘𝑔 .The variation of the horizontal force
given by the runner on the block with time and the variation of velocity of the runner with time
are given by the following graphs.
velocity; (𝑚𝑠 −1)

F(N)
104

10
V

a)

0.05
t(s)
05
State the three Newton’s laws of motion?
i)
Find his initial speed

4

ii)

Find his acceleration

iii)

Find the total time taken to finish running

iv)

Find the mechanical work which is done when he accelerates

t(s)

(Ignore any resistive forees)
b)

A second runner takes same pushing time on the starter block, then he obtains his initial
speed 4.5𝑚𝑠 −1 and then he attains 10.5𝑚𝑠 −1 velocity in 5s, then he runs with constant
velocity upto to the endline
i)

Who comes first?

ii)

When the first one passes the end line, determine the distance from the end line of the
second one.

iii)

When they run, one overtakes the other one (when both run with constant velocity)
Determine the distance of the point where overtaking took place from the end line?
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