Work, Energy and Power — 2023 IGCSE Physics 0625

1. Nov/2023/Paper_0625/11,21/No.8
A cyclist travels down a hill from rest at point X without pedalling.

The cyclist applies his brakes and the cycle stops at point Y.

X

hill

Which energy transfers have taken place between X and Y?

A gravitational potential — kinetic — internal (thermal)

gravitational potential — internal (thermal) — kinetic

® <
C kinetic — gravitational potential — internal (thermal) Q
D i }

kinetic — internal (thermal) — gravitational potential ¢

N
&
O

>
X

raise water to fill a tank. It takes 7 minutes to fill the tank.

2. Nov/2023/Paper_0625/11/
A pump does 460000J o

What is the power of
C 3200kwW D 190000kW



3. Nov/2023/Paper_0625/12,22/No.8
The diagram shows part of a rollercoaster ride with the car at different positions.

The car runs freely down from position X to position Y and up the hill on the other side.

What happens to the energy in the kinetic store and the gravitational potentia@e of the car as
it moves from position X to position Y7

. energy in * é
energy in gravitational

kinetic store )
potential store

decreases decreases ®O

decreases increases
increases decreases @
increases increases o
4, Nov/2023/Paper_0625/12/No.10 Q

@U ours, 180 MJ of energy is transferred.

An electric car is charged over

o 0 o r

What is the power of the
c 23MW D 1400MW

5. Nov/2023/Paper_0625/13/No.10
A microwave aven is rated at 900 watts.

Which statement correctly describes the meaning of this value?
A 900 joules are transferred every second.

B 900 amperes are transferred every second.

C 900 volts are transferred every second.
D

900 ohms are transferred every second.



6. Nov/2023/Paper_0625/21/No.9

An object of mass m falls from a higher shelf to a lower shelf.

_j ________ ﬁ)

hl O

h,

Y

How much gravitational potential energy does the object lose?

A mgh; B [%]hz c [%](-’h—hz) D mg(h—hy)

What is the power of the pump?

7. Nov/2023/Paper_0625/21/No.10 9
A pump does 460000 J of work to raise water to fill a tank. It takesz\ fill the tank.

8.

A 1.1kW B 66kwW C 3200kW &990 000kW

Nov/2023/Paper_0625/22/No.9

A box is initially at rest at the top of a ro! @e.
The box slides down the slope. 0

The weight of the box is 2

The slope is 4.0m lon
D 4

00;‘
»

high.

40m
20m

The box does 10J of work against friction as it slides down the slope.

What is the speed of the box as it reaches the bottom of the slope?

A 54m/s B 6.3m/s C 7.1m/s D 95m/s



9. Nov/2023/Paper_0625/22/No.10
An electric car is charged overnight. In 8.0 hours, 180 MJ of energy is transferred.

What is the power of the charger?

A 6.3kW B 380kW c 23MwW D 1400MW

10. Nov/2023/Paper_0625/23/No.4
The mass of air hitting the blades of a wind turbine each second is 1.5 = 10%kg.

The speed of the airis 4.0m/s.

The density of airis 1.2kg/m’.

. b‘-'be

Which row gives the volume of the air hitting the blades Qcond and the kinetic energy of

the air hitting the blades each second? &

volume of air kinetic energy @
each second/m’ each second/ c’
A 13000 (0
B 13000 ‘
C 18000
D 18000 120000

11. Nov/2023/Pape;‘)6
A boy uses aﬁbnwo p ect of mass m up a slope.
*®

The rope is parallel to the slope.
The tension in the rope is constant and of value F.
The object moves a distance d along the slope and rises through a height h.

How much work is done by the boy?
A Fxd

B Fxh

C mxgxhxd

D

mx g x h



12. Nov/2023/Paper_0625/23/No.10
A microwave oven is rated at 900 watts.

Which statement correctly describes the meaning of this value?

A

B
C
D

900 joules are transferred every second.
900 amperes are transferred every second.
900 volts are transferred every second.

900 ohms are transferred every second.




13. Nov/2023/Paper_0625/32/No.2
(a) State the principle of conservation of energy.

............................................................................................................................................. (1]
(b) Fig. 2.1 shows the energy flow diagram for a car powered by a petrol engine.
czﬁg:ig;:l kinetic
o
> g
100%

internal

(thermal)

energy store
and sound

70% 0
Fig. 2.1 E Q
(i) Using the information in Fig. 2.1, calculate the percenta rgy transferred from the

chemical store to the kinetic store.
: % [2]

percentage = ... e

(ii) Fig. 2.2 shows the energy flow diagram lectric car. The electric car is driven by

an electric motor which is powered by'a b
chemical 0 kinetic
energy % energy
store - store
100% 0 70%

internal
(thermal)
energy store
30%

Fig. 2.2



Using the information in Fig. 2.1 and Fig. 2.2, state which car is more efficient. Give a
reason for your answer.

[1]
[Total: 4]




14. Nov/2023/Paper_0625/32/No.4
A student holds a pile of books. The mass of the books is 3.2kg.

(a) Calculate the weight of the books.

WEIGNE = oo seesseeeeeseeeeessnernee. N [2]

(b) The student carries the books from the bottom to the top of the stairs shown in Fig. 4.1.

The vertical height of the stairs is 4.5m.

45m

(i) Show that the work done on @cxoks when they are carried to the top of the stairs is
approximately 140J.

Q’b

(ii) Determine the gravitational potential energy gained by the books. .
Give a reason for your answer.

gravitational potential energy = ... ..o e

(=12 o o SOOI

[2]

[Total: 7]



15. Nov/2023/Paper_0625/33/No.2
A farmer uses a rope to lift a barrel of fruit from the ground to a platform, as shown in Fig. 2.1.

farmer

M platform

barrel of
fruit 3.2m

ground

Fig. 2.1

(a) The farmer lifts the barrel of fruit at a constant speed. \

Qes as the barrel rises.
(i) The weight of the barrel of fruit is @0
0

(i) State the energy store of the barrel of fruit tha

- M

f fruit in lifting it from the ground to the platform is

Show that the work done on th%
approximately 450J. Q

(2]



(b) The farmer wants to make the process faster. He buys a machine to lift the barrels of fruit.
(i) The output power of the machine is 75W.
The work done in lifting a barrel of fruit onto the platform is 450 J.

Calculate the time taken for the machine to lift a barrel of fruit onto the platform.

time = .. S [3]

(ii) The machine uses an electric motor. The farmer installs some wind turbines to supply
electrical power for the farm. é

Suggest one environmental reason for using wind tur er than using a diesel
(fossil fuel) generator. ®

0® [Total: 7]
o
o>

Py 4
B

*

10



16. Nov/2023/Paper_0625/41/No.1

A girl holds a rubber ball out of a window of a tall building. The mass of the ball is 0.20 kg. The ball
is at rest 10m above a concrete path.

(a) Calculate the gravitational potential energy of the ball relative to the concrete path.

gravitational potential energy = ......coooeei oo [2]

(b) The girl releases the ball and it falls towards the path. The ball strikes the path and bounces
vertically upwards.

Fig. 1.1 shows the ball falling towards the path.

Te®

ball—_

T
%

concrete path

(o
QQ Fig. 1.1

diately before it strikes the path is 14m/s.

The speed of the

The spes.'d of ediately after it strikes the path is 12m/s.

“ ¢
(i) Calct‘iﬁte t ic energy of the ball imnmediately after it strikes the concrete path.

kineticenergy = ... [2]



(ii) Show that the change in momentum of the ball when it bounces off the path is 5.2kgm/s.

[3]
(iii) The ball is in contact with the path for 0.25s.

Calculate the average resultant force on the ball when it is in contact with the path.

[Total: 9]

17. June/2023/Paper_0625/11/No.10

Which row about the change of energy in the energy s t be correct?
rocess energy store change of
P 9y energy in store
A | water pumped up to a increases
high-altitude dam
B | water pumped up to a decreases
high-altitude dam
C air passes thro avitational potential increases
a wind turbi energy of air
D air passe kinetic energy increases
of air

18. June/2023/Paper_0625/11/No.11
A rock of weight 50 N falls a vertical distance of 7.0 m from rest.

What is the change in the gravitational potential energy store of the rock?
A decreaseof 7.1J

B decrease of 350J

C increaseof7.1J

D increase of 350J

12



19. June/2023/Paper_0625/11/No.12
A child runs up a set of stairs four times. The time taken for each run is recorded.

Which time is measured when the child’s useful power is greatest?

A 10s B 20s C 30s D 40s

20. June/2023/Paper_0625/12/No.10
The diagram shows the energy stores for a mobile (cell) phone and how the energy is transferred

between stores.
internal )
ener heating
chemical 5 9y
energy - kinetic @
sound

energy

What describes how the chemical energy is transferred? L/

A electrical work done &\

mechanical work done

B
C electromagnetic waves
D

sound waves : @
ztive force of 50 N over a distance of 5.0 m.

C 554 D 250J

21. June/2023/Paper_0625/12/No.11
A moving object is brought to r

What is the work done b ?

A 0.10J
S 4

00"’
»

22. June/2023/Paper_0625/12/No.12
Which two physical quantities must be used to calculate the power developed by a student
running up a flight of steps?

A force exerted and the vertical height of the steps only
B force exerted and the time taken only

C work done and the vertical height of the steps only

D

work done and the time taken only

13



23. June/2023/Paper_0625/13/No.10
A bicycle braking system transfers energy from a kinetic energy store to an internal energy store.

A motor converts energy from a chemical energy store (battery) to a kinetic energy store.

What enables these energy transfers?

braking system motor

electrical work mechanical work

electrical work electrical work

mechanical work mechanical work

o 0O o »r

mechanical work electrical work

24. June/2023/Paper_0625/13/No.11
A toy car is pushed a distance of 2.4 m with a force equal to 460 N.

How much energy is transferred?

A 190J B 190W c 1100J D ,1100W

25. June/2023/Paper_0625/13/No.12
The engine of a motor vehicle develops a large powén

Which statement is correct?

A The driving force acting on the vehicl@ be large.

The engine must have a very la me.

B
C The engine must transfeg unts of energy each second.
D

The vehicle must be very

0.10
of energy in the energy store must be correct?

26. June/zoza/Papegos
Which row abotfthe

rocess energy store change of
P 9y energy in store
A | water pumped up to a | gravitational potential increases
high-altitude dam energy of water
B | water pumped up to a kinetic energy decreases
high-altitude dam of water
C air passes through gravitational potential increases
a wind turbine energy of air
D air passes through kinetic energy increases
a wind turbine of air

14




27. June/2023/Paper_0625/21/No.11
A woman of mass 50kg has 81J of kinetic energy.

What is her speed?

A 13m/s B 16m/s C 18m/s D 32m/s

28. June/2023/Paper_0625/21/No.12
A child runs up a set of stairs four times. The time taken for each run is recorded.

Which time is measured when the child’s useful power is greatest?

A 10s B 20s C 30s D 402 Q

L/

29. June/2023/Paper_0625/22/No.10

The diagram shows the energy stores for a mobile (cell) p Show the energy is transferred
between stores.

heating >
chemical o
sound
energy
What describes how the chemical transferred?

A electrical work done

mechanical work d

electromagfeti
L LV
>

sound wave?

o 0O @

30. June/2023/Paper_0625/22/No.11
A wind turbine is 30% efficient and has an output of 2.5 MW of electrical power.

What is the power input to the turbine?

A 0.75MW B 83MW Cc 75MW D 83MwW

15



31. June/2023/Paper_0625/23/No.10
A bicycle braking system transfers energy from a kinetic energy store to an internal energy store.

A motor converts energy from a chemical energy store (battery) to a kinetic energy store.

What enables these energy transfers?

braking system motor
A electrical work mechanical work
B electrical work electrical work
C mechanical work mechanical work
D mechanical work electrical work

32. June/2023/Paper_0625/23/No.12

The engine of a motor vehicle develops a large power. d

Which statement is correct?

A

B
c
D

The driving force acting on the vehicle must b
The engine must have a very large volu

The engine must transfer large amou energy each second.

The vehicle must be very fast. Q

16



33. June/2023/Paper_0625/31/No.4
A student uses an electric motor to lift a load. Fig. 4.1 shows the arrangement.

cable to motor motor shaft
power supply

bench

string

A

Fig. 4.1 (not to scale)

(a) (i) The motor exerts a force of 25N on the load. It lifts the load a v@l distance of 2.0m.

Calculate the work done by the motor on the load. E q

‘\
work done on the | s J [3]
(ii) State the useful energy output of tf ic motor when it lifts the load 2.0 m.
useful OULPUL = e e J [1]

(iif) The useful energy output

otor is less than the energy input to the motor.

Explain why the

et RN ........... e 2]
L 24 "

(b) The studeht use motor to lift a different load. The motor does 80J of work when it lifts
this load. It takes 5.0s to lift the load.

Calculate the power output of the electric motor.

power oUtput = ... W [3]
[Total: 9]

17



34. June/2023/Paper_0625/32/No.3(a, b)
A student has a battery-powered torch. Fig. 3.1 shows the torch.

base of torch

Fig. 3.1

(a) Fig. 3.2 shows the energy transfers when the torch is switched on. The diagram is incomplete.

electrical working
...................... energy store [= e sl e eeeenne. ENETGY

100J 0dJ

° rmal energy store
Y )
Fig. 3.2
Show the energy transfers in the torch b ng the labels on Fig. 3.2. [3]
(b) The weight of the torch is 8.5N. TheGﬂt lifts the torch a vertical distance of 0.80m to

place it on a shelf.

Calculate the work done on tEQ by the student.

WOrK dONE = Lo J [3]

18



