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Physics

Time: 1hr 30mins

Name: _____________________________ Class: ______________

Index No. ______________

Graph Paper to be provided.
Useful Formulae
Average speed = total distance
total time
Density = mass
volume

W = mg

g = 10 N/Kg

Moment of a Force = Force x perpendicular distance
F = PA

Area of rectangle = l × b

P = hρg

Volume of rectangle = l × b × h

ANSWER ALL QUESTIONS
Give your answers correct to 2 decimal places where necessary.

1.

This question is about symbols and S.I. units.

(5 marks)

Complete the following table (the first one has been given to help you) :-

Physical Quantity

S.I. Unit

mass

kg

length
time
force
density
pressure

Physics
Form 3

Page 1 of 11

Half Yearly Exam
2011-2012

2. This question is about density.
The diagram shows a measuring instrument used to find the volume of an irregular solid. Calculate :
a) The volume of the liquid only.

(1 mark)

____________________________________________
b) The volume of the solid only.

(2 marks)

____________________________________________
____________________________________________
c) The mass of the solid if its density is 5 g/cm3.

(2 marks)

________________________________________________________________________________
________________________________________________________________________________
d) The masses of different volumes of the same liquid
were measured. A graph of mass against volume was
plotted as shown.
i) A mass of ____________g gives a volume of 60cm3.
(1 mark)
ii) Calculate the density of the liquid.

(2 marks)

______________________________________________
______________________________________________
______________________________________________
3. This question is about gravity.

(5 marks)

A stone has a mass of 48,000 g on the earth.
a. Find the mass of the stone in Kg. ______________________________________________

b. Find the weight of the stone on the earth. _______________________________________

c. Find the weight of the stone on the moon. (The gravity on the moon is 1.6N/Kg)
_____________________________________________________________________________
d. What is the mass of the stone in space ? _________________________________________
e. What is the weight of the stone in space ? _______________________________________
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4. This question is about Pressure in the sea.

(6 marks)

Look at the aquarium and fill in the following sentences correctly.
a. Fish ________ and _________ have the same pressure acting on them, as Pressure is the
same at equal depths.
b. Fish _________ has the greatest pressure, because pressure increases with depth.
c. Fish _________ has the least pressure exerted by the water since it is at the ___________
depth.
d. The pressure at the surface of the water is called __________________ pressure.

C
A
B
D

E

5.

This question is about Centre of Gravity.

a. The centre of gravity of an object is the point where the object _______________.
b. Find and mark the centre of gravity of the following shapes.
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6.

This question is about moments.

The elephant and the frog were playing on the seesaw. The elephant’s mass is 750kg and the
weight of the frog is 20N. They both sit 1.5m away from P.

P

a) What is part P called? _____________________________

(1 mark)

b)
i.

ii.

On the diagram mark the clockwise moment (C) and anticlockwise moment (A) and
label them.

(2 marks)

Work out the clockwise moment.

(2 marks)

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
iii.

Work out the anticlockwise moment.

(2 marks)

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
iv.

Who must move closer to part P in order to make the seesaw balance?

(1 mark)

__________________________________________________________________________
v.

At what distance from P must the answer in b(iv) sit so the seesaw is balanced. (3)

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
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7. This question is about pressure in gases.
These are two containers made of cardboard. They have the same number of particles but
different volumes.

BOX 1

BOX 2

a) Which box has the largest volume? ________________________________

(1 mark)

b) Which box creates the largest pressure? _____________________________

(1 mark)

c) What is the relationship between volume and pressure?

(1 mark)

__________________________________________________________________________
d) If box 1 is set in a higher temperature, how will the pressure change?

(1 mark)

__________________________________________________________________________
e) If air is pumped out of box 2, how will the pressure inside the box change now?

(1 mark)

__________________________________________________________________________
f) What will happen to box 2 when the pressure outside is larger than the pressure inside? (1)
__________________________________________________________________________
8. This question is about forces.
A cyclist moves along a level road.
a) Force A is called ___________________ (1 mark)
b) Force B is called ___________________ (1 mark)
c) Calculate the mass of the cyclist and the bicycle. (1)
________________________________________________
________________________________________________
d) Calculate the horizontal resultant force on the cyclist. (1)
________________________________________________
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9. This question is about pressure.
The diagram shows a block of unknown material of
sides 5m by 7m by 3m. It has a mass of 525 kg.
5m

3m
7m
a) Calculate the area of the smallest face in m2.
________________________________________________________________________________
______________________________________________________________________

(2 marks)

b) Calculate the weight of the block in N.
________________________________________________________________________________
______________________________________________________________________

(2 marks)

c) Calculate the maximum pressure that can be exerted by this block.
________________________________________________________________________________
______________________________________________________________________

(2 marks)

d) Calculate the density of this block in Kg/m3.
________________________________________________________________________________
______________________________________________________________________

(2 marks)

e) If the density of water is 1000Kg/m3, would this block float or sink ?
______________________________________________________________________

(1 mark)

f) Suggest a material which this block could be made of.
______________________________________________________________________
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10. This question is about hydraulics.

Mass = 550Kg

20N

0.005m2
oil

The following is a hydraulic jack used to lift up heavy loads.
a) Find the weight of the car in Newtons.

(1 marks)

________________________________________________________________________________

b) Find the pressure exerted on the small piston.

(2 marks)

________________________________________________________________________________
________________________________________________________________________________

c) What is the pressure that the oil exerts on the large piston ?

(1 mark)

________________________________________________________________________________

d) Why is oil used not air in such hydraulic systems ?

(1 mark)

________________________________________________________________________________

e) Find the area of the large piston.

(2 marks)

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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11. This question is about mass , volume and density.
a. Similar blocks of different materials all have a volume of 0.0125m3. Their densities are given in
the table below. Find the mass of each block of material.
(3 marks)

Material

Volume (m3)

Aluminium

Brass

Copper

0.0125

0.0125

0.0125

2.7

8.5

8.9

Mass (Kg)
Density (Kg/m3)

b. In a walk in the countryside, you find a piece of pure
metal. This has an irregular shape and size as shown in the
diagram.
i. What measuring instrument would you use to find the
mass of the piece of metal?
_____________________________________ (1 mark)
ii. Carefully describe how you would find the volume of the piece of metal.

(3 marks)

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
The mass of the metal is 0.425 Kg, and its volume is 0.05m3.
iii. Calculate the density of the metal.

(2 marks)

________________________________________________________________________________
________________________________________________________________________________
v. From the table above, which element do you think the piece of metal is made from? Give a
reason for your answer.
(1 mark)
________________________________________________________________________________
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12. This question is about Pressure in air.
The diagram shows a barometer. The mercury in
it has a density of 13,600 Kg/m3.
a. What does a barometer measure ? (1 mark)
________________________________________

b. Calculate the pressure if the height of the
mercury is 0.75m.
(2 marks)
________________________________________
________________________________________
________________________________________
________________________________________

c. If this barometer is taken on a high mountain, what happens to the mercury in the column ?
Explain your answer in terms of Pressure.
(2 marks)
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

d. If this barometer is taken deep in the sea, what happens to the mercury in the column now ?
Explain your answer in terms of Pressure.
(2 marks)
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

e. Changes in the height of the mercury column may indicate changes in the weather. Explain. (2)
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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13. This question is about Forces.
a) What do you understand by the term vector quantity?

(1 mark)

________________________________________________________________________________

b) State whether the following quantities are vectors or scalars by rewriting them under their
appropriate column.;
(2 marks)

FORCE, TIME, LENGHT, VELOCITY

Scalars

Vectors

c) Find the resultant force acting on the following objects. State both the size as well as the
direction of the resultant force.
(2 marks)
2000 N

7N
4N
2N

500 N

i) Resultant Force =

ii) Resultant Force =

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________
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14. This question is about Hooke’s law.
Sam wanted to investigate the properties of the springs making up a
chest expander. He noticed that with no force on it (0 Newtons),
one spring had a length of 320mm. With a 10N force the length
increased to 345mm.
a) Calculate the extension when a force of 10 N is applied on 1 spring.

(1 mark)

________________________________________________________________________________
b) If there are 4 springs in the chest expander, what force is needed to have the same extension on
the 4 springs?

(1 mark)

________________________________________________________________________________
c) Sam wants to investigate if the spring obeys Hooke’s law. Label the following diagram. You
must label 6 different apparatus.
(2 marks)

d) Sam obtained the results shown in the table below. Complete the missing values.

(2 marks)

Load/N

0

10

20

30

40

50

60

70

80

90

Length/mm

320

345

370

395

420

445

470

495

520

545

Extension/mm

e) Plot a graph of Extension/mm on the y-axis, vs Load/N on the x-axis.

(4 marks)

f) Does the spring obey Hooke’s law? ________________

(1 mark)
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