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A student investigated how the mass of water in an electric kettle affected the time - davidn
taken for the water to reach boiling point. S%SWS

. - . maths
The kettle switched off when the water reached boiling point. tutoring

Figure 4 shows the kettle.

Figure 4

Heating element

The heating element of the kettle was connected to the mains supply.

Explain why the temperature of the heating element increased.
[2 marks]

electrons collide with particles in the heating element

which increases the (kinetic) energy of the particles (in

the heating element)




= davidﬁ

Give one variable that the student should have controlled. N\ phésics
[1 mark] @) maths
tutoring

the starting temperature of the water




’ Figure 5 shows how the mass of water in the kettle affected the time taken for the
kettle to switch off. - david's

physics
and

Figure 5 maths
tutoring
200
175+
150
Time 125 -
taken for
the kettle
to switch 100
off in

seconds 751

Os *

2

l 200 400 600 800 1000 1200
Mass of water in grams

[0]5].[3] Suggestwhy the line on Figure 5 does not go through the origin.
[1 mark]

L (the heating element of) the kettle took time to heat up J




davidm

Suggest why the results give a non-linear pattern. "‘\ physics
[1 mark] @ ) o
tutoring

the (rate of) energy transfer (per kg of water) to the
surroundings decreases as the mass of water increases




FE' The power of the kettle was 2.6 kW —F— coOrve r E — 16 oow

davidm
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The kettle took 120 seconds to heat 0.80 kg of water from 18 *C 10 100° _\ : 6 @\} b
maths
/7~ Calculate the specific heat capacity of water using fjis information. tutoring

gzb
m Bmar S

t Give your answer to 2 significant fi fgurea

C
AE = mcAB & L%
wﬁz E =2(60x |20

(e%ﬁ% E=512006T
C =4% T
Aog'c

C = 43007 (o 25F)
k Specific heat capacity = Jikg °C J




Table 1 shows information about three different light bulbs.

Table 1
. Total power input Useful power . .
Light bulb in watts output in watts Efficiency
P 6.0 5.4 0.90
Q 40 2.0 0.05
R 9.0 X 0.30

Write down the equation which links efﬁcienc)i, total power input and useful

power output. \I§ € € “

ECC = Tl

oukeou

i [1 mark]
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tutoring
Calculate the value of X in Table 1.
O 3 >( [3 marks]
[ ————
X =A< 0-% =171 F
X = .q— W

(6)




In addition to power input, light bulbs should also be labelled with the rate at which
they emit visible light.

Suggest why. 2 ]
marks

bulbs also transfer thermal energy the efficiency of the light bulb also needs to be

considered

-

D

davidﬁ

physics
and
maths
tutoring




’ A student investigated the insulating properties of newspaper.

Figure 1 shows the apparatus the student used.

Figure 1

675 °C Digital thermometer

Metal can Hot water

<)

Layers of newspaper

The student’s results are shown in Figure 2.

david's
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Figure 2
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Describe a method the student could have used to obtain the results shown in

Figure 2.
[6 marks]

e Wrap N layers of newspaper around the metal can
e Heated water in a kettle

ot
Using a Bunsen burner

e Put hot water in the metal can

e Use a measuring cylinder to measure the volume of water
e Measure initial and final temperature with the digital

minutes

e Calculate temperature decrease

e Repeat with different number of layers of newspaper
- " | :

. L) initial ‘)

e Use same volume of water each time
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’ @ The student could have used a datalogger with a temperature probe instead of the
digital thermometer.

Figure 3 shows the readings on the digital thermometer and the datalogger.
Figure 3

Digital thermometer Datalogger

67.5°C 67.5°C

The datalogger records 10 readings every second.

The student considered using a temperature probe and datalogger.

Explain why it was not necessary to use a temperature probe and datalogger for
this investigation.

[2 marks]
the digital thermometer and the datalogger have the same
resolution only need to measure the start and end temperature
or only need 2 readings or only need to calculate the

+
C

+riro chaAanonp
CUT<C bllallsc
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’ Figure 9 shows a person sliding down a zip wire. w
. david's

physics
and
maths
tutoring

Figure 9

Zip wire

F .

Change
in vertical
height

o
conveck = 4730
|I| As the person slides c.iown e zip wire, the change in the gravitational potential -
energy of the person is 1.47 kJ ( - L \

E
The mass of the person is 60 kg e W\ r

gravitational field strength = 9.8 N/kg
Calculate the change in vertical height of the person. M -:_ h'
N smans 60X 9" §
i

A y__
i - 4t

A -




As the person moves down the zip wire her increase in Kinetic energy is less than her
decrease in gravitational potential energy.

Explain why.
[2 marks]

(work done against) air resistance or (work

done against) friction (between zip line and

pulley) causes thermal energy to be transferred

to surroundings
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Kangaroos are large animals that travel by jumping. N Sﬁ;&i‘D

and
/ maths

Figure 8 shows a kangaroo. tutoring

Figure 8

Each leg of a kangaroo has a tendon connected to a muscle. Each tendon can be
modelled as a spring.

When a jumping kangaroo lands on the ground, the tendons stretch.




Maximum
tendon
length

M

( [0]7].[1] Figure 9 shows a sketch graph of how the maximum tendon length during a jump
changes with the speed of the kangaroo.

Figure 9

=

Speed of kangaroo

W

Explain why a kangaroo can jump higher as its speed increases.

[3 marks]

the (maximum tendon) extension increases

(as speed increases) so the elastic potential

energy increases which is transferred to

gravitational potential energy

davidm
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[0]7].[2] Akangaroo has a maximum gravitational potential energy during one jump of 770 J

When the kangaroo lands on the ground 14% of the maximum gravitational potential
energy is transferred to elastic potential energy in one tendon.

The tendon has an unstretched length of 35.0 cm ﬁ e &

When the kangaroo lands on the ground the tendon stretches to a length of 42.0 cm

Calculate the spring constant of the tendon. ‘IZ - S-S
- :"Clv\

€ =0 0Fo~
L
Ee-%; 56 K = 2E_e

i —

Er
¢ seF0

’

100
— 10+
\f———ﬂ

[5 marks]

, e
K -’—ZXFO_T"_L% = ON

k Spring constant = N/m
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Figure 9 shows a theme park ride called AquaShute.
Riders of the AquaShute sit on a sled and move down a slide.

Figure 9

Rider

Sled

Slide

Water

davidm
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. El A light gate and data logger can be used to determine the speed of each rider and

sled.
What two measurements are needed to determine the speed of a rider and sled?

[2 marks]
Tick (¥') two boxes.

Gravitational field strength

Length of sled 7

Mass of rider and sled

Temperature of surroundings

Time for sled to pass light gate E/
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D)

The decrease in gravitational potential energy of one rider on the slide was 8.33 kJ.

The rider moved through a vertical height of 17.0 m.

gravitational field strength = 9.8 N/kg 6

Calculate the mass of the rider.

N

Er = <3356

[4 marks]




At the bottom of the slide, all riders and their sleds have approximately the same

speed

Explain wh}\ \/

[4 marks]

E, = £ ﬁ(f\ooliom

/><a><\n—— A< SEVA
Z

(flnal) speed only depends on vertical height (and gravitational field
—————

-—_——

strength)

-—

D
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Temperature
in °C

ﬂ An electric kettle was switched on.

Figure 10

Figure 10 shows how the temperature of the water inside the kettle changed.

O -

'

Time after the kettle was switched on in seconds
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The energy transferred to the water in 100 seconds was 155 000 J.

specific heat capacity of water = 4200 J/kg °C ( \ \ E .

Determine the mass of water in the ketﬂe
Use Figure 10.

Give your answer to 2 significant figures.

L ey
AE= mmcAB

I5S660 = mXx<4Zoox 3¢

——+S50600 =047 |

Mass of water (2 significant figures) = 6 ) C" ; kg
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Sec 5f4\0\« \92—\ oW . . . D IES

7|

3

_

Temperature

in°C

80-H T

The straight section of the line in Figure 10 can be used to calculate the useful power

output of the kettle.

Explain how.

100+ ' '
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W |
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10 20 30 40 50 60 70 80 90 100
Time after the kettle was switched on in seconds

= davidn

tutoring

[3 marks]

E: FXE

Mmc Al = Fxt

W\cé ;_’f? '-?htJ




There is a wind turbine on the boat.

\_

0|3 Figure 4 shows a sailing boat crossing an ocean.

Figure 4
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\_

The kinetic energy of the boat is 81 kJ. EK Py % ( O OO" S
mass of boat = 8000 kg M

Calculate the speed of the boat.

V L [4 marks]
EK = Wn\x V S'Q EK': \/

= M
VT_J@ :\‘%Z—S:,\
< 00O
4.5

Speed = m/s

david
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31|.| 5| Asthe boatpasses over a wave, the gravitational potential energy of the boat = daviqﬁ
increases by 19 600 J. @\ physics

and
\ / math‘s
tutoring
mass of boat = 8000 kg

/ gravitational field strength = 9.8 N/kg \/ )

Calculate the change in height of the centre of mass of the boat as it passes over

Gcaae NN o
Ef = MX < 2

= Eﬁ — [4600

pA ><j <000XxXT <L
. crangombegns (O ° 2 > .




Figure 1 shows a large wind farm off the coast of the UK.

Figure 1

The mean power output of the wind farm is 696 MW, which is enough power for
580000 homes.

E] Calculate the mean power needed for 1 home.

Give your answer in watts.
[2 marks]

(MW = (96000000\WW

1 home — 6960000600

k Mean power needed for 1 home = ' Zoo W

david's
physics
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tutoring




~

[o[1][2]

[o[1][3]

On one day the demand for electricity in the UK was 34 000 MW.

Suggest two reasons why wind power was not able to meet this demand.
[2 marks]

e wind is unreliable

2 ¢ wind turbines don’t turn when the wind is too
strong/weak

I rwind-tarbines-tinthe UK

Some of the energy from the wind used to rotate a wind turbine is wasted.
An engineer oils the mechanical parts of a wind turbine.

Explain how oiling would affect the efficiency of the wind turbine.
[3 marks]

the efficiency would increase because the percentage /

proportion / amount of energy usefully transferred would

trerease-or-because-the percentageForoportionr/amount of
energy wasted would decrease (because) less (work is done

against) friction

davidm
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In most homes in the UK there are many different electrical devices.

Explain why people should be encouraged to use energy efficient electrical devices.
[2 marks]

fficiant devi | hic

devices need a lower energy input (for the same energy
output) which would minimise the electricity / energy
demand or which would minimise the environmental
Impact from (tossil tfuel) electricity generation

davidm
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Tick (v') one box.

useful power output
total power input

Efficiency =

total power input
useful power output

Efficiency =

Efficiency = useful power output x total power input

The tiles are used to power LED lights in the pavement.

An LED light has a total power input of 4.0 W.

The efficiency of the LED light is 0.85

Calculate the useful power output of the LED light.

@ What equation links efficiency, total power input and useful power output?

—

[1 mark]

[3 marks]

EFF = USefu (

tupgr

0g¢g = \Js‘:Eu

= §4-0x0-

?C—\osx-ful

Useful power output = $ 4‘
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[oTa][4]

A student investigated the insulating properties of different materials.
Figure 4 shows some of the equipment used by the student.

Figure 4

_—— Thermometer
Lid

/

4 ]

(SE—

__— Metal can

Insulation—"

= |7~ Hot water

This is the method used:

=

. Wrap insulating material around the can.
2. Put a fixed volume of boiling water in the can.

3. Place the lid on the top of the can.

4. Measure the time taken for the temperature of the water to decrease by a fixed
amount.

5. Repeat steps 1-4 using the same thickness of different insulating materials.

Identify the independent variable and the dependent variable in this investigation.
[2 marks]

Independentvariable inNdependent variable: (type of) insulation / material
Dependentvariable ~dependent variable: time

david's
physics
and
maths
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The student used two different types of thermometer to measure the temperature

changes.

Figure 5 shows a reading on each thermometer.

Figure 5
Thermometer A Thermometer B
- |90
87.4°C
80

@ What is the resolution of thermometer B?

Resolution = O

Parallax error

[1 mark]

°C

E Thermometer A is more likely to be misread.

Give one reason why.

Parallax error is caused by a student not reading the measurement at eye
level. It can lead to the reading being too high or too low.

[1 mark]

viewing angle affects measurement or

-7

10

11

13

14

w
S

o
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For one type of insulating material, the temperature of the water decicased from

8:’5.0’0’[065.0“0.\:\_ e — 10‘C @\)

The energy transferred from the water was 105 k!

specific heat capacity of water = 4200 J/kg °C \ /\_E J—
p Y g NE =10500T

Calculate the mass of waterin the can.

aEnm—
Use the Physics Equations Sheet.\ c :4‘- 2 OO .)
=13 marks]

2"\ \< °c
AE = pxcx<x AD
—AE —10S60 =

Mass = O‘ZS kg J
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Figure 10 shows a girl doing an experiment to determine her power output by running
to the top of some stairs.

Figure 10

E, = mx:r)x\n

Elo 60X 9 8x<\-25
=109 7

[0]9].[1] The mass of the gilwas60.0kg. (Y™ E \9 x E E

he height of the stairs was 175 cm. h
The girl ran to the top of the stairs in 1.40 s. ‘t

gravitational field strength = 9.8 N/kg 3

Calculate the power output of the girl. P ; f N | O 2 i ; 3 g N
Use the Physics Equations Sheet.
[5 marks] / $

),
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Figure 11 shows a student launching a toy aeroplane. E K'el . davidn

To launch the aeroplane, the student pulls on it to stretch the spring and then e e

releases it. 2
YA
E i<

Figure 11

Spring

Toy aeroplane

N

| . | bSG =0.02>< v‘Z
IIl Just before the toy aeroplane is released, the spring has an extension of 0.12 m. 'e

mass of aeroplane = 0.020 kg M

spring constant of the spring = 50 N/m K \
= [1>< 0-3Q
V = [1x

Calculate the maximum speed of the toy aeroplane just after it is launched.

Use the Physics Equations Sheet. \ \/ O ’ bl

Give the unit.

. V' =Ce/s




~

A student made measurements to determine the specific heat capacity of
vegetable oll.

Figure 2 shows the equipment used.
Figure 2

Beaker

s a, {28 |

A\ \

Joulemeter Electric
heater
Top pan
— balance
Thermometer

[0]2].[1] Describe how the student could use the equipment shown in Figure 2 to determine
the specific heat capacity of vegetable oil.
[6 marks]

\_

davidm

physics
and
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e measure mass of oil using the top pan
balance

e measure start temperature of oil using the
thermometer

e place beaker of oil on heater

e switch on heater to heat oil

e measure final temperature of oil using the
thermometer

e measure energy transferred using joulemeter
e calculate increase in temperature (AB)

e use the equation E = mcAB to determine c




Write down the equation linking energy transferred (E), power (P) and time (t).

E =

[1 mark]

\7x

-~ T

The electric heater had a power output of 50 watts.

_E

Calculate the Lime aken for the electric element to transfer 4750 joules of energy to

the vegetable oil.

Nt

[3 marks]

Ef-I?XE *(:-:-

i

=

L _4%50

50O

Time taken = 7 S

davidﬁ
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A trampoline is made from a sheet of material held in place by stretched springs. N\ grf%sics
@) maths
tutoring

Figure 5 shows a child on a trampoline.

Figure 5

Stretched

springs
Sheet of
material

Position A Position B




’ [0]3].[1] Position A shows the child’s maximum height above the trampoline. | _dw
- avid's

physics
and
maths
tutoring

Position B shows the lowest position reached by the child when landing on
the trampoline.

Describe the changes to the stores of energy of the:

« child
e springs

= surroundings

as the child moves from position A to position B.
[4 marks]

Child

Child gravitational potential energy decreases
kinetic energy increases and then decreases (to
ZEro)

Springs
Springs elastic potential energy increases

Surroundings

Surroundings internal / thermal store of energy increases




’ [0]3].[2] When the child is at position A, each trampoline spring is stréiehed by 0.056 m \ w
== david's

The elastic potential energy of each spring is 4.9 J @\} g%sics
e maths

When the child is at position B, the elastic potential energy of each spring
increases to 8.1 J

tutoring

Calculate the exiension of each spring when the child is at position B.

Use the Physics Equations Sheet.

[5 marks] L

k Extension = m ‘ \ )
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