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QUESTION ONE: ENERGY CHANGES

Janet drops a tennis ball from the top of a building.

(a) Describe the energy changes (transfer) that take place as the ball falls down.
As Je ned dreps  the +ennis  ball £rarm +ha top of  tha
bu:ifdmg +he tennis  balls Ep Changes to B . Hn!fwag

down  the building dhe Ep and Exp wint  be equal At the
bottor , e Grounal t1evel, ait Ep il pe treancdasad te  Ek.

(b) The mass of the tennis ball is 0.0585 kg. The tennis ball falls through a height of 14.7 m.
Show that the gravitational potential energy the ball loses as it falls to the ground is 8.6 J.

GPE » mgh GPE = Ep
GPE » 0.0555kq x 10 » m-3 Ep=8.5995(¢.¢y5

GPE = 8.5115 As +he Dball ¢alls to He grounel & %.63

ot Ep 15 Aranseerredt H> Ei.

(¢) Calculate the speed with which the ball hits the ground.
’ 2xEk
r= m™m

,1: 8:-é
V=J0-06%

VEI1715mys!

(d) In reality, the speed of the ball when it hits the ground is not the same as what was calculated in
part (c) above.

Explain the reason for this difference, including a statement whether the speed was more or less
than what was calculated above.

A  reasen the speed was net accurate obove IS
because as +he  tewnis  ball  talls Ep cmhoanges 4o
Er plus head entrgy. Some Ep woud +Hvanster 4o

For exomple ¥
heat  emarqy when  te ball  4aite. B” 4he  ban  les+ 17T

04 Ex 4 |heat energy  this  means  4me  gguation would ¢

be
v -:Ej_'_.; This weuld equal 16,11 m/s"! g mears
0.06¢85 i

the  Speed (s  |ess +Hhan cauculated 1w part (o),
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QUESTION TWO: THERMAL ENERGY

Oliver wants to be able to keep his water cool the whole day while he is at school. Firstly, he tries
freezing a bottle of water to take to school. Over the day, Oliver finds that it takes a long time for the
ice to melt. Once the ice has melted, the water gets to room temperature quite quickly.

The specific heat capacity of water = 4200 J kg'
The latent heat of fusion = 334000 J kg
Mass of water in the bottle = 0.750 kg (750 mL)

(a) What does the term ‘latent heat of fusion’ mean?
The +4errm ‘latend heat of¢ 4usion” means - the
energy  requiired 16 Puse  togetrer Substances th
4his exanmple 10 +4use (water and e +he  naglfed

lce (water) 1+  requives 324,0007 kg™

(b) Calculate the heat energy required for 0.750 kg of water to change state from solid to liquid.

Eﬁh—a'rﬂu-e—s-—_ﬂﬁe—-ﬁ‘b E(—H\_a-mg,() =mL
Eltrermat) =09y 206t E(thermar) = 0.75 ( 33¢, 000)
EfHwsraal) = 31804t E(#harral) = 250,500
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(e) Oliver decides to test his Thermos, and finds that at the start of the day, the temperature of the

water is 5 °C. Five hours later, he finds the temperature has risen to 12 °C.

Show that the average rate of thermal energy absorption of the water in the Thermos over the five

hours is approximately 1.2 W.
E(thermay) = rcltss
B(therral) = 0.75 x 4200 x 7
E(thmal ) = 22,0503
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QUESTION THREE: ELECTRICITY

Tane is studying the relationship between current, voltage, and resistance. He uses a power supply,
a variable resistor, and a piece of resistance wire submerged in a beaker of water. He connects the
components as follows:

s

Resistance wire

A

Beaker of water

(a) In the above diagram, include an ammeter to measure the circuit current and a voltmeter to
measure the voltage across the coil of wire.

(b) The following graph shows the relationship between voltage and current.

Using information from the graph, calculate the resistance of the coil and include an appropriate
unit.

Show your working clearly.
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(e)

10

One of the components in the circuit is a variable resistor.

hitps://stock.adobe.com/nz/search?k=%22variable%20resistor%22

Explain how the variable resistor is used, and analyse the effect it has on both the current and the
voltage for components in the circuit, as the resistance is increased.

o  UVoariable resistor 1S usea 4o Cantrol o
CAd rend—  of ‘o cavrcect, 1+ IS a voCtor You
GAR adasl  chargs , ou conpeel 10 Sfeect 1
hags g Ha Cuvrerd (IS 14+ wotlet e eotbole

40  noveowse Or otecreasek e Araps(1) ama  Hea

edtect I+ hos @~  fte veltage (g I+  requires
volts 4o  4twn Inte power As He rese Fantee o
Incre ase ftes nN~eang e Curvrent Laumitlol  deevany
arndal +4ha Vol+S (otda [inlregate bocauvsae Fho

cuv remnt S Lartar gporvi woaning Moa poHage

N each amp.
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Extra space if required.
Write the question number(s) if applicable.
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Standard:

Total score:
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92047
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Grade
score

Marker commentary

One

6

Candidate has explained the transfer of energy from £, to &..
Candidate has shown how to calculate the £,.

Candidate has calculated the velocity of the ball just before it hits
the ground.

Candidate has identified that some £; is lost to heat energy but
has not explained exactly where the heat energy comes from.

Candidate has calculated the energy and power correctly but has
not given an adequate definition of power and has not identified an
assumption for this energy transformation to be calculated.

Two

A definition of latent heat of fusion is at the Achieved level.

Candidate has calculated the heat energy required for 0.750kg of
water to change from a solid to a liquid.

An explanation of the temperature time graph is not given using
ideas of specific and latent heat.

Although the type of heat transfer is given the explanation for
radiation is incorrect.

This candidate has correctly calculated the energy absorbed but
has not gone on to calculate the power required.

Three

The voltmeter or ammeter on the first circuit are not labelled.

The resistance of this circuit is calculated incorrectly on the right,
but a good attempt has been made on the left.

The reason to submerge the wire in water is incorrect.

Candidate has calculated the power correctly in the first three
lines. They have left out the correct unit.






