Energy and Power — GCSE Physics Paper 1
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The UK uses renewable energy resources to generate some of its electricity
resources in the UK in 2020

Figure 4
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Figure 4 shows the proportion of electricity generated by different renewable energy
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- E Calculate the percentage of electricity generated using hydroelectric power

[2 marks]

Percentage =
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A remote village in the UK uses a hydroelectric generator to provide electricity.

The mass of water that passes through the hydroelectric generator each day
is 2 500 000 kg.

The change in vertical height of the water is 15.0 m.

gravitational field strength = 9.8 N/kg

Calculate the decrease in gravitational potential energy of the water.

Use the equation:

gravitational potential energy = mass x gravitational field strength x height

(aFE= ALl o620 ¢ P-E XS I=sse]
- 2 o7, S e, 529 [ owdoa
Decrease in gravitational potential energy = 36 '7, £av , 9D J
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Use the Physics Equations Sheet to answer questions 04.3 and 04.4.

E Write down the equation which links energy (E), power (P) and time (f).

(=
il

[1 mark]

E The hydroelectric generator transfers electrical power of 3000 W to the village.

Calculate the energy transferred to the village in 60 minutes.

[3 marks]
E =-pPXxt o~ Maod ke w jnndia
£E - 2oc0d Wy ><<6<)><60>
Energy transferred = Lo, £ov ,oa0 d
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@ The hydroelectric generator is turned by falling river water.

Figure 5 shows how the power output of the hydroelectric generator varied during
one year.

Figure 5
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Explain one reason why the power output varied.
[2 marks]
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Figure 8 shows a student before and during a bungee jump.

The diagram is not to scale.
Figure 8
Before the jump During the jump

Position A
Bridge -—

Bungee cord

APosition B

m In position B, the student is moving towards the river and the bungee cord
is stretching.

How do the energy stores in position B compare with the energy stores in position A?
[3 marks]

Tick (v') one box in each row.

Less than The same More than

CHEHy stans atA asatA atA
The st_udent’s gravitational o

potential energy

The student’s kinetic energy \/
The bungee cord’s elastic /

potential energy
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E' The bungee cord behaves like a spring with a spring constant of 78.4 N/m.

At one point in the bungee jump, the extension of the bungee cord is 25 m.

Calculate the elastic potential energy stored by the bungee cord.
Use the equation:

elastic potential energy = 0.5 x spring constant x extension?

[2 marks]
_ —
LE=p-S XT&Y x2y”
E = 2Y S ob ]
Elastic potential energy = 24 )m o
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Table 5 shows information about different bungee cords.

Table §
Bungee cord Sprir;g ;(I):‘stant Mz:::;:;n;::;epv;:g: "
in metres
A 78.4 36
B 82.0 24
Cc 84.5 12

@ Bungee cord C will have a smaller extension than A or B for any bungee jumper.

Give the reason why.

[1 mark]
&) y J
E Which bungee cord would be safest to use for a person with a large weight?
Give a reason for your answer.
[2 marks]

Bungee cord A’

Reason - hoa Hre W xtend o Ee;frﬂ-Q
v S hapl
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A remote village in the UK uses a hydroelectric generator to provide electricity.

|I| In one day, 2 500 000 kg of water passes through the hydroelectric generator.
The change in gravitational potential energy of the water is 367.5 MJ.
gravitational field strength = 9.8 N/kg
Calculate the mean change in vertical height of the water as it moves through the
hydroelectric generator.

Use the Physics Equations Sheet.

S
GPe= nragl 367< X (o [4 marks]
¥ g—
n Xy
= |
A.= 361500 oo
P S
286w, 000 X 98
/L\, = (S
Mean change in vertical height = XS -
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El The generator transfers 3.0 kW of electrical power.

Calculate the time taken for the generator to transfer 2.16 x 107 J of energy.

Use the Physics Equations Sheet.

Give your answer in standard form.

[5 marks]
= =
et = 7z
A= z-(6xtd
s X !o3
A= Foos cecods
. . g
Time taken (in standard form)= F-2 X (o s
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E Figure 5 shows how the power output of the generator varied during one year.

Figure 5
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A solar power system is installed in the remote village in addition to the
hydroelectric generator.

Explain why this improves the reliability of the electricity supply to the village.

Use information from Figure 5.
[2 marks]

~ln Ho Summer the puafer (evels are  ofoum
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ﬂ A baby bouncer is a harness attached to a spring that hangs from a door frame.

Figure 7 shows a baby in a baby bouncer in two positions.

Figure 7
—— Door frame
Spring
Harness
Position A Position B

EI The baby bouncer should not be used with babies that have a mass greater
than 12 kg.

Suggest one reason why.
[1 mark]

_:7'(4,_ SP”‘“‘ﬁ M Ay bg, fpwmw\ﬁy o/ma?e,d
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E’ In positions A and B the baby is stationary.

Describe the energy transfers as the baby moves from position A to position B.
[3 marks]

M A fe baby hos Gravifatuwral pofentm] enegy.
- e baky moves daw*n-; GPe convert G KE
At te bsllom, all GPE ool KE & lonelid (ids
lagtic onergy -

@ In one position the extension of the spring is 8.0 cm.

The elastic potential energy stored by the spring is 4.0 J.

Calculate the spring constant of the spring.

Use the Physics Equations Sheet.

[4 marks]
-
Elantic Emnerc, :—DL Fe
Eem = p.opm
< E (O
k="2w "
P 2\ |
K._. o i N
oo™
jC = | 250 p [
Spring constant = (250 N/m
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