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FORCES AND ENERGY MCQ

1 The diagram shows an object, of mass 8.0 kg, that was initially moving to the
right with a constant speed. Two forces of 4.0 N and 12.0 N are then applied
onto the object.

Which statement is correct?

40N 12.0N
8.0 kg

\ 4

The object will immediately move to the left.
The object will continue moving to the right at constant speed.
The object will slow down and come to a stop before accelerating left.

The object will come to an immediate stop and move to the left
with a constant speed.

OO w >

2 A car travels from point P to point R. The car travels from P to Q at 40 km/h for
30 min, stops for 30 min, and then continues from Q to R at 60 km/h for 45 min.

What is the average speed of the car for the entire journey?

40 km/h 60 km/h
@ @ @
P 30 min 45 min R
Q

A 37 km/h
B 45 km/h
C 50 km/h
D 81 km/h
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3 A block of mass 150 kg has the dimensions as shown.

60 m 0.

140 m

2.00m

What would the largest possible pressure exerted by the block on the ground

be?

A 180 N/m?
B 540 N/m?
C 890 N/m?
D 1800 N/m?

4 An object of 5.0 kg is moved from point X to point Y as shown in the diagram.

YL

3.0m

X

What is the work done against gravity?
(Take the gravitational field strength, g, to be 10 N / kg.)

A 15J
B 25J
C 150 J
D 250 J
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5 A 3.0kgobjectis released from rest from a height of 15 m. If it reaches the ground
with a speed of 15.0 m/s, what would the energy lost to the surroundings be?
(Take the gravitational field strength, g, to be 10 N / kg.)

A 23J
B 110 J
C 340 J
D 450 J

6 A girl of weight 450 N runs up a flight of 15 steps. If each step is 25 cm in height,
what is the power developed if she took 7.0 seconds to run up the flight of steps
at constant speed?

A 240 W
B 1690 W
C 11 kW
D 24 kW

7 The diagram shows an arrow drawn by an archer.

> ! >

arrow is drawn

What will be the main energy conversion at the point of release?

A chemical potential energy [ elastic potential energy

B chemical potential energy [0 gravitational potential energy
C elastic potential energy U kinetic energy
D

elastic potential energy [ sound energy
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8 The diagram shows the horizontal forces acting on a trailer as it is pulled along a
level road by a car. No other horizontal force acts on the trailer.

ull of car «
P — > frictional forces

Which values of the forces will cause the trailer to move with a constant speed?

pull of car /N frictional forces / N
A 50 100
B 50 200
c 100 50
D 100 100

9 A metal tank 5.00 m long, 2.00 m wide and 0.50 m deep, is filled with
sea water. It weighs 14 000 N.

What is the pressure exerted by the sea water on the base of the tank?

5.00 m

.50 m

A 1400 Pa
B 2800 Pa
C 5600 Pa
D 7000 Pa
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10 An object of mass m rolls down from rest from the top of a frictionless slope
of height h. When it reaches the bottom, its speed is v.

What would be the speed at the bottom for an object of mass 2m, if it is rolled
off from the top of the same slope?

A Yov
B v
C Vv
D 2v

11 The diagram shows a 300 N force pulling a box across the floor. What is
work done by the force on the object?

3.0m |

— 300 N

500 N
A 600 J
B 900 J
C 1500 J
D 2400 J

12 A group of students decided to time their climb up a flight of stairs. Their
weights and results are recorded in the table.

Which student developed the least power during the climb?

weight /N time /s
A 340 13
B 370 14
C 400 15
D 440 1R
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13 A car travels up a hill at a constant speed of 4.0 m s and returns down the hill at

a constant speed of 6.0 m s,

What the average speed for the round trip?

A 24ms!
B 48ms?
C 50ms™
D

Cannot be determined because the distance up the hill is not given.

14 Which of the acceleration-time graphs shown below best represent an object moving with

constant velocity?

ams-
s
0 » s
A
ams-1
Fy
0 » s

a/ms-1
F 3

a/ms-1
F

t/s

/s
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FORCES AND ENERTGY STRUCTURED QUESTIONS

1 (a) Describe what happens to the toy car when it is being released.

(b) Draw a labelled free body diagram of the toy car at the bottom of the ramp.

2 Fig 7.1 shows a box of mass 500 g at rest on a slope.
Fig. 7.1
(@) On Fig 7.1, draw all forces acting on the box. Label the forces clearly.

(b)

(c)

(d)

[2]

Calculate the weight of the box on Earth. The gravitational field
strength on Earth is 10 N/kg.

weight =

[1]

Explain how the mass of the box might change if it was brought
to a planet with a gravitational field strength 4.7 N/kg.

[1]

State the Principle of Conservation of Energy.

[2]
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(e) Fig 7.2 shows the same box which was then brought to the top of
another slope.

(i) Calculate the gravitational potential energy at the top of the slope.

65m

Fig. 7.2

gravitational potential energy =

[1]

(ii) The box is then released and it begins to slide down.
Assuming the energy loss due to friction of the slope is 2.5
J, determine the speed of the box just as it reaches the
ground.

speed =

[2]

Total [9]
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Hydraulic presses are used in day to day applications to lift heavy loads with
small amounts of effort. In a car workshop (Fig 8.1), a mechanic needs to
raise a car of weight 15 000 N upwards using a hydraulic press. A simplified
diagram of the hydraulic press is shown in Fig 8.2.

The use of hydraulics is based on Pascal’s Principle:

“The pressure in the liquid is transmitted equally to all other parts of the
liquid and the walls of the container.”

Piston X has an area of 0.50 m2 and Piston Y has an area of 2.0 m2.

force
car
1 [ ]
X Y
. chamber filled
Fig. 8.1 with liquid
Fig. 8.2
a. Calculate the pressure exerted on piston Y.
pressure =

[2]
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b. Hence, based on Pascal’s Principle, calculate the force required on piston
X.
force =
[2]
C. Assuming energy losses due to friction is negligible, the work

done by both pistons are the same.

Hence, calculate the distance piston X has to move, in order to
lift the car up a height of 2.0 m.

distance moved by piston X =

[2]

Total [ 6]
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4 Fig. 9.1 (not to drawn to scale) shows a 5.0 kg ball moving from rest down
a smooth slope of height 12.0 m.

5.0 kg

h1

(@ (i) Determine the speed of the ball when it just reaches the
bottom, at position R.

speed =

[2]

(i) At position Q, the ball has a speed of 5.0 m/s.
Hence or otherwise, determine the heights hs and ho.

hy=

ho =

[2]

(b) Explain why, when this experiment was carried out, the speed measured
at the bottom of the slope is different from the calculation in (a)(i).

[1]
Total [5]
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5 Fig. 7.1 shows the speed-time graph of an electric scooter as it moves
from rest to a destination some distance away.

speed / m s

A
6.0 f------ \

4.0 f------ - : :
2.0 }--oeeos A S ;
0.0 ! !

' 30 : 60 : R

120 >
180

Fig. 7.1

Using the graph, determine the

(@) maximum speed attained by the electric scooter.

maximum speed =

[1]

(b) acceleration of the electric scooter in the first 30 s of the journey.

acceleration =
[2]

(c) distance travelled when the electric scooter was travelling at
constant speed.

distance =

[Total:

[1]
6m]
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ANSWER FOR FORCES AND ENERGY MCQ

1 The diagram shows an object, of mass 8.0 kg, that was initially moving to
the right with a constant speed. Two forces of 4.0 N and 12.0 N are then
applied onto the object.

Which statement is correct?

40N 120N
8.0 kg

\ 4

The object will immediately move to the left.
The object will continue moving to the right at constant speed.
The object will slow down and come to a stop before accelerating left.

The object will come to an immediate stop and move to the left
with a constant speed.

o BN ve I

2 A cartravels from point P to point R. The car travels from P to Q at 40 km/h
for 30 min, stops for 30 min, and then continues from Q to R at 60 km/h for
45 min.

What is the average speed of the car for the entire journey?

40 km/h 60 km/h
@
P 30 min 45 in R
Q

A 37 km/h
B 45 km/h
C 50 km/h
D 81 km/h
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3 A block of mass 150 kg has the dimensions as shown.

60 m 0.

140 m

2.00m

What would the largest possible pressure exerted by the block on the ground

be?

A 180 N/m?
B 540 N/m?
C 890 N/m?
D 1800 N/m?

4 An object of 5.0 kg is moved from point X to point Y as shown in the diagram.

YL

3.0m

X

What is the work done against gravity?
(Take the gravitational field strength, g, to be 10 N / kg.)

A 15 J
B 25J
C 150 J
D 250 J
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5 A 3.0 kg object is released from rest from a height of 15 m. If it reaches the
ground with a speed of 15.0 m/s, what would the energy lost to the
surroundings be?

(Take the gravitational field strength, g, to be 10 N / kg.)

A 23J
B 110 J
C 340 J
D 450 J

6 A qirl of weight 450 N runs up a flight of 15 steps. If each step is 25 cm in
height, what is the power developed if she took 7.0 seconds to run up the flight
of steps at constant speed?

A 240 W
B 1690 W
C 11 kW
D 24 kW

7 The diagram shows an arrow drawn by an archer.

> ! >

arrow is drawn

What will be the main energy conversion at the point of release?

A chemical potential energy [ elastic potential energy
chemical potential energy U gravitational potential energy
elastic potential energy 0 kinetic energy

O 0O W

elastic potential energy U sound energy
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8 The diagram shows the horizontal forces acting on a trailer as it is pulled
along a level road by a car. No other horizontal force acts on the trailer.

ull of car «
P — > frictional forces

Which values of the forces will cause the trailer to move with a constant speed?

pull of car/ N frictional forces / N
A 50 100
B 50 200
c 100 50
D 100 100

9 A metal tank 5.00 m long, 2.00 m wide and 0.50 m deep, is filled
with sea water. It weighs 14 000 N.

What is the pressure exerted by the sea water on the base of the tank?

5.00 m

.50 m

A 1400 Pa
B 2800 Pa
C 5600 Pa
D 7000 Pa
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10 An object of mass m rolls down from rest from the top of a frictionless
slope of height h. When it reaches the bottom, its speed is v.

What would be the speed at the bottom for an object of mass 2m, if it is rolled
off from the top of the same slope?

A Yov
B v
C Vv
D 2v

11 The diagram shows a 300 N force pulling a box across the floor. What is
work done by the force on the object?

3.0m |

— 300 N

500
600 J
900 J
1500 J
2400 J

OO w >

12 A group of students decided to time their climb up a flight of stairs. Their
weights and results are recorded in the table.

Which student developed the least power during the climb?

weight /N time /s
A 340 13
B 370 14
C 400 15
D 440 1R
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13 A car travels up a hill at a constant speed of 4.0 m s™' and returns down the hill

at a constant speed of 6.0 m s™.

What the average speed for the round trip?

A 24ms?!
B 48ms?
C 50ms™
D

Cannot be determined because the distance up the hill is not given.

14 Which of the acceleration-time graphs shown below best represent an object moving with

constant velocity?

alms-
F 3
0 » s
A
a/ms1
F Y
0 = /s
B

Ans: B

a/ms-1
F 3

a/ms-1
F s

t/s

t/'s
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ANSWERS FOR FORCES AND ENERGY STRUCTURED QUESTIONS

1 (a) Describe what happens to the toy car when it is being released.

The toy car accelerates down the ramp. [B1]
Do not accept moves down the ramp.

(b) Draw a labelled free body diagram of the toy car at the bottom of the ramp.

{f”Nurmal Contactforce /M

&

",

N

Forcefromspring/f

Weight!
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2 Fig 7.1 shows a box of mass 500 g at rest on a slope.

Fig. 7.1

(a) On Fig 7.1, draw all forces acting on the box. Label the forces clearly.
normal contact (C)

Friction
(C)

Weight (NC)

[2]

(b) Calculate the weight of the box on Earth. The gravitational field
strength on Earth is 10 N/kg.

W =mg
= (0.500 kg) (10 N/kg)
=5.00 N (3 s.f)

[1]

(c) Explain how the mass of the box might change if it was brought to a
planet with a gravitational field strength 4.7 N/kg.

(b) The mass will remain unchanged. Only the weight changes.OR Mass is not
affected by gravitational field strength.

[1]

(d) State the Principle of Conservation of Energy.

Energy cannot be created or destroyed.
It can only be converted from one form to another.

[2]
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Fig 7.2 shows the same box which was then brought to the top of another slope.

I Calculate the gravitational potential energy at the top of the slope.

E5m

Fig. 7.2

gravitational potential energy = GPE = mgh
= (0.500 kg)(10 N/kg)(3.5 m)

=175J

=18 J (2.s.)

xecf if weight was calculated wrongly in (b)

[1]

il The box is then released and it begins to slide down.
Assuming the energy loss due to friction of the slope is 2.5
J, determine the speed of the box just as it reaches the
ground.

Energy at top = energy at bottom + energy loss
17.5J = E at bottom + 2.5 J

(value used should be ‘raw’ value, i.e. 17.5 J)

E=15J="%mv?
v2 = (15)/(1/2 x 0.500) v = 7.74596
v=7.7m/s (2.s.f)or7.75 m/s (3.s.f)

If E = 15.5, accepted answers would be: 7.9 m/s (2 s.f) or 7.87 m/s (3 s.f.)

Total [9]
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3 Hydraulic presses are used in day to day applications to lift heavy loads with
small amounts of effort. In a car workshop (Fig 8.1), a mechanic needs to
raise a car of weight 15 000 N upwards using a hydraulic press. A simplified
diagram of the hydraulic press is shown in Fig 8.2.

The use of hydraulics is based on Pascal’s Principle:

“The pressure in the liquid is transmitted equally to all other parts of the
liquid and the walls of the container.”

Piston X has an area of 0.50 m2 and Piston Y has an area of 2.0 m2.

force
car
1 [ ]
X Y
. chamber filled

Fig. 8.1 with liquid

Fig. 8.2

a. Calculate the pressure exerted on piston Y.
Py =F/A

= (15000 N / 2.0 m?) [1]
= 7500 N/ m2[1]

[2]
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b. Hence, based on Pascal’s Principle, calculate the force required on piston
X.
PatY=PatX
7500 = F / (0.50) [1]
F =3750 (3 s.f) N or 3800 (2 s.f) [1]
[2]
C. Assuming energy losses due to friction is negligible, the work

done by both pistons are the same.

Hence, calculate the distance piston X has to move, in order to
lift the car up a height of 2.0 m.

distance moved by piston X

WD by car = WD by piston X 15000 x2.0 = 3750 x d [1]
d=8.0m [1]
(7.9 m) if 3800 N was used instead

[2]

Total [ 6]
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4 Fig. 9.1 (not to drawn to scale) shows a 5.0 kg ball moving from rest down
a smooth slope of height 12.0 m.

5.0 kgo

a. (i) Determine the speed of the ball when it just reaches the
bottom, at position R.

GPEtop= mgh = (5.0 kg)(10 N/kg)(12.0 m) = 600 J OR % mv2 = 600 J
Hence, KEbottom = 600 J mgh = %2 mv?

v =1(2gh) = V(2 x 10 x 12.0) = 15.49 = 15.5 m/s (3s.f.)
OR =15 m/s) (2s.f.)

[2]

(ii) At position Q, the ball has a speed of 5.0 m/s.
Hence or otherwise, determine the heights hs and ho.

KEq = % mv2 = (1/2) (5.0 kg)(5.0 m/s)2 = 62.5 J

GPEq = GPEtp — KEq =600 - 62.5 =537.5J
Hence, h2 = 10.75 m

h1=12-h2=12-10.75=125m
OR=1.3m (2s.f.)

Alternate method (find h1 first): KEa = mghs
% (5.0 kg) (5.0m/s)? = (5.0kg)(10N/kg)(h1) h1=1.25m

h2=12-125=10.75m
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b. Explain why, when this experiment was carried out, the speed measured
at the bottom of the slope is different from the calculation in (a)(i).

Energy is lost to the surroundings as work done is done against friction.
[1]
Total [5]

5 Fig. 7.1 shows the speed-time graph of an electric scooter as it moves from
rest to a destination some distance away.

speed / m s
A
6.0 f------ \
40 fF------ $omoo-l :
2.0 }---oed A S
0.0 ’ : 5
30 60
time/s
Fig 7.1

Using the graph, determine the
(d) maximum speed attained by the electric scooter.
maximum speed = 6 ms™' [1]

(e) acceleration of the electric scooter in the first 30 s of the journey.

a=y-u=4E&-0
r H

= -D.JED ms2
[2]

(f)  distance travelled when the electric scooter was travelling at
constant speed.

Distance =4 x (120 —60) =240 m [1]

[Total: 6m]
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