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A car with front-wheel drive accelerates in the direction shown.

Which diagram best shows the direction of the total force exerted by the road on the front wheels?

A B Cc D

2)

A force Fis applied to a freely moving object. At one instant of time, the object has velocity v and
acceleration a.

Which quantities must be in the same direction?

A aandvonly
B aand Fonly
C vand Fonly
D

v, Fand a
3)

A mass accelerates uniformly when the resultant force acting on it

A s zero.

B is constant but not zero.

C increases uniformly with respect to time.
D

is proportional to the displacement from a fixed point.
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Which is not one of Newton's laws of motion?

A

5)

The total momentum of a system of interacting bodies remains constant, providing no
external force acts.

The rate of change of momentum of a body is directly proportional to the external force
acting on the body and takes place in the direction of the force.

If body A exerts a force on body B, then body B exerts an equal and oppositely-directed force
on body A.

A body continues in a state of rest or of uniform motion in a straight line unless acted upon
by some external force.

A ball falls vertically and bounces on the ground.

The following statements are about the forces acting while the ball is in contact with the ground.

Which statement is correct?

A
B

6)

The force that the ball exerts on the ground is always equal to the weight of the ball.

The force that the ball exerts on the ground is always equal in magnitude and opposite in
direction to the force the ground exerts on the ball.

The force that the ball exerts on the ground is always less than the weight of the ball.

The weight of the ball is always equal in magnitude and opposite in direction to the force that
the ground exerts on the ball.

A wooden block of mass 0.60 kg is on a rough horizontal surface. A force of 12N is applied to the
block and it accelerates at 4.0ms—.

40m s‘2\ N
wooden block 77

F———— 12N

<

What is the magnitude of the frictional force acting on the block?

A
B
c
D

24N
96N
14N
16N
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Two blocks X and Y, of masses m and 3m respectively, are accelerated along a smooth horizontal
surface by a force F applied to block X as shown.

NN N\ NN N N N N N N N N\

What is the magnitude of the force exerted by block X on block Y during this acceleration?

F F F 3F

8)

A submarine descends vertically at constant velocity. The three forces acting on the submarine
are viscous drag, upthrust and weight.

Which relationship between their magnitudes is correct?
A weight <drag
B weight =drag
C weight < upthrust
D

weight > upthrust

9)

A cylindrical block of wood has a cross-sectional area A and weight W. It is totally immersed in
water with its axis vertical. The block experiences pressures p, and p, at its top and bottom
surfaces respectively.

Which of the following expressions is equal to the upthrust on the block?
A (p-pPA+W

B (B-p)

C (p-P)A

D (p,-pP)A-W
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10)

What is meant by the weight of an object?

A the gravitational field acting on the object

B the gravitational force acting on the object
C the mass of the object multiplied by gravity
D

the object’s mass multiplied by its acceleration
11)

A ball falls from rest through air and eventually reaches a constant velocity.
For this fall, forces X and Y vary with time as shown.

A
force X force Y

A

0 time 0 time

What are forces Xand Y?

force X force Y
A | airresistance | resultant force
B | air resistance weight
C upthrust resultant force
D upthrust weight

12)

What is the centre of gravity of an object?

A the geometrical centre of the object

B the point about which the total torque is zero

C the point at which the weight of the object may be considered to act
D the point through which gravity acts
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13)

The gravitational field strength on the surface of planet P is one tenth of that on the surface of
planet Q.

On the surface of P, a body has its mass measured to be 1.0 kg and its weight measured to be
1.0N.

What results are obtained for measurements of the mass and weight of the same body on the
surface of planet Q?

mass on Q | weight on Q
A 1.0kg 0.1N
B 1.0kg 10N
c 10kg 10N
D 10kg 100N

14)

A ductile material is stretched by a tensile force to a point beyond its elastic limit. The tensile
force is then reduced to zero. The graph of force against extension is shown below.

A
force

|
|
|
|
|
|
Y |
|
|
|
|
|

Z

| ——

0 extension

0

Which area represents the net work done on the sample?

A X B X+Y C Y+2Z D Z
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15)

(a) Explain what is meant by the centre of gravity of an object.

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

(b) A non-uniform plank of wood XY is 2.50 m long and weighs 950 N. Force-meters (spring
balances) A and B are attached to the plank at a distance of 0.40 m from each end, as
illustrated in Fig. 3.1.

force-meter A force-meter B

N e

0.40m 0.40m
X BrrZZr777777 77777777777 77777777 7 777 77 77777777 77A Y
- 2.50m -

Fig. 3.1
When the plank is horizontal, force-meter A records 570 N.

(i) Calculate the reading on force-meter B.

reading = ..ooveevieeieeeecereee e N
(ii) On Fig. 3.1, mark a likely position for the centre of gravity of the plank.

(iii) Determine the distance of the centre of gravity from the end X of the plank.

[0 115] =1 g (o= T m
(6]
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16)

Distinguish between the mass of a body and its weight.

TTISS o.uvveeuereeiaeeaisaeeesaeeasseasae e e saeasaaeeaseeessaeeaseeeseeeassaeensteeaA e e e ente e st e e n e et nn e e eaneeennneennaennnennnnanns
1= T | o ) GO SO PO PP OUPSPPPRUPURPRPPRPRPIN
.............................................................................................................................................. [4]

17)

(a) Distinguish between the mass of a body and its weight.
ITIASS ..eeeeieeeeiiureeiesseeeisaseasssaesessasassaseerasaessasesemssasessaseeessseeean e eenas e nnaeeeseeeeae e nanseennsae e nnes
WEIGNT e e e ae s se e a e s aaeaesee e e eranranaaeesee e nnnnas
..................................................................................................................................... [3]
(b) State two situations where a body of constant mass may experience a change in its
apparent weight.
3 T SRRSO
2 ettt eeeiteeeeieeeieeeeeseeseeeeeeieseniaseeeeateeeeabeea et eeanteeeaateeenraneanteeeateeeanbeeenaneeennaeeens
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18)

(a) State the difference between a scalar quantity and a vector quantity.

LYo | = T

(b) Two forces of magnitude 6.0N and 8.0N act at a point P. Both forces act away from
point P and the angle between them is 40°.
Fig. 1.1 shows two lines at an angle of 40° to one another.

Fig.1.1

On Fig. 1.1, draw a vector diagram to determine the magnitude of the resultant of the
two forces.

magnitude of resultant = .........ccooiiiiiiiiiiie N [4]
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19)

A stone on a string is made to travel along a horizontal circular path, as shown in Fig. 3.1.

path of

stone stone

Fig. 3.1

The stone has a constant speed.

(a) Define acceleration.

------------------------------------------------------------------------------------------------------------------------------------------
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(c) The stone has a weight of 5.0 N. When the string makes an angle of 35° to the vertical,
the tension in the string is 6.1 N, as illustrated in Fig. 3.2.

Y
5.0N

Fig. 3.2

Determine the resultant force acting on the stone in the position shown.

magnitude of force = ..........coooiiiiiiiiiiiii N

direction of force.........ovviviiiiiiiiii e, (4]
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20)

A trolley of mass 930 g is held on a horizontal surface by means of two springs, as shown in
Fig.4.1.

trolley spring

?

NN\ < AN .\ AN
Fig. 4.1

The variation with time t of the speed v of the trolley for the first 0.60 s of its motion is shown
in Fig. 4.2.

8.0

vicms~ y N

1'

6.0

4.0

2.0

t/'s

Fig. 4.2

(a) Use Fig. 4.2 to determine

(i) the initial acceleration of the trolley,

acceleration = ............cccceeeeennnnnn ms=2[2]
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(ii) the distance moved during the first 0.60 s of its motion.

distance = ......ccoiiiiiiiiiis m [3]

(b) (i) Use your answer to (a)(i) to determine the resultant force acting on the trolley at
time t=0.

force = ..o N [2]

(ii) Describe qualitatively the variation with time of the resultant force acting on the
trolley during the first 0.60 s of its motion.
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A girl G is riding a bicycle at a constant velocity of 3.5ms™". At time t=0, she passes a boy B
sitting on a bicycle that is stationary, as illustrated in Fig. 2.1.

B

L]

-

G 3.5ms1
t=0

Fig. 2.1
At time t=0, the boy sets off to catch up with the girl. He accelerates uniformly from time t=0
until he reaches a speed of 5.6ms™" in a time of 5.0s. He then continues at a constant speed
of 5.6ms™". At time t=T, the boy catches up with the girl.
Tis measured in seconds.
(a) State, interms of T, the distance moved by the girl before the boy catches up with her.
distance = ......cccccvrvrerieeiennnnn. m [1]

(b) For the boy, determine

(i) the distance moved during his acceleration,

distance = .....ccccccvrveerierrennnnn. m [2]

(ii) the distance moved during the time that he is moving at constant speed.
Give your answer in terms of T.

distance = ...cccocvveeiieiieieeeeeee, m [1]
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(c) Use your answers in (a) and (b) to determine the time T taken for the boy to catch up
with the girl.

I T s [2]
(d) The boy and the bicycle have a combined mass of 67 kg.

(i) Calculate the force required to cause the acceleration of the boy.

force = i, N [3]
(i) At a speed of 4.5ms™', the total resistive force acting on the boy and bicycle is

23N.
Determine the output power of the boy’s legs at this speed.

POWET = .oiiieieeieienieeeeeeeeeeensnnensnnnnns W [2]
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A shopping trolley and its contents have a total mass of 42kg. The trolley is being pushed
along a horizontal surface at a speed of 1.2ms™". When the trolley is released, it travels a
distance of 1.9 m before coming to rest.

(a) Assuming that the total force opposing the motion of the trolley is constant,

(i) calculate the deceleration of the trolley,

deceleration = .......cccceeeeeeeeeceeceieeceeeeienen ms= [2]

(ii) show that the total force opposing the motion of the trolley is 16N.

(1]

(b) Using the answer in (a)(ii), calculate the power required to overcome the total force
opposing the motion of the trolley at a speed of 1.2ms™".

POWET = ..eviiieeeieeeriee e ee e e envarane e W [2]
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(c) The trolley now moves down a straight slope that is inclined at an angle of 2.8° to the
horizontal, as shown in Fig. 3.1.

Fig. 3.1
The constant force that opposes the motion of the trolley is 16 N.
Calculate, for the trolley moving down the slope,

(i) the component down the slope of the trolley’s weight,

component of weight = ..........ccoooiiiiiiniicceeees N [2]

(ii) the time for the trolley to travel from rest a distance of 3.5m along the length of the
slope.

time = .o s [4]

(d) Use your answer to (c)(ii) to explain why, for safety reasons, the slope is not made any
steeper.
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23)

(a) State the two conditions necessary for the equilibrium of a body which is acted upon by
a number of forces.

(b) Three identical springs S,, S, and Sg are attached to a point A such that the angle
, as shown in Fig. 3.1.

between any two of the springs is 120

Fig. 3.1

The springs have extended elastically and the extensions of S, and S, are x.
Determine, in terms of x, the extension of S; such that the system of springs is in
equilibrium. Explain your working.

extension of S; = ... [3]
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(c) The lid of a box is hinged along one edge E, as shown in Fig. 3.2.

cord

Fig. 3.2

The lid is held open by means of a horizontal cord attached to the edge F of the lid. The
centre of gravity of the lid is at point C.

On Fig. 3.2 draw
(i) an arrow, labelled W, to represent the weight of the lid,

(ii) an arrow, labelled T, to represent the tension in the cord acting on the lid,

(iii) an arrow, labelled R, to represent the force of the hinge on the lid.

(3]
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