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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 the ball falls down Lrom the top of Hhe oulding Yo fhe Eavth's
Sucface the grovitotionol porentiol energy of e ball 1S Converred 4o

Kivnetie energy as Y Lalls Some OF wWhith is wosted on heatr and
Souwnd enevrgy -

(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.
Grovitarional Porential Energy lost oy +ne wall

Ep=mgAlh =0-058% X \0 X %7
Ee= 254945 JouleS = &G Joules

(¢) Calculate the speed with which the ball hits the ground.
AS 4he tall falls 1t Ep \s conyerted wito Bk, wherefove Ep = Ex

SPe.ec\ of wWwidh o ool s e Around
j 2ER / X236 - _ e
i ¥ 0:054%. T UL N(.J mms

V= 17:15 was™

(d) Inreality, 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.

When +he ball ks e grownd +he Speed 15 less Hhan that

calculoted obove in part (¢) The reaSon For +his s thot

Leickion Zaiv resiskonce g 5\ow'm3 Yae ‘oall Aowﬂ‘ Accrens\ng ide

Speeé. os i Lallg Fowords e surface of e Eavia:
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(e)

3

Janet’s friend Maya retrieves the ball from the ground and runs up two flights of stairs, covering
a total height of 15 m. Maya has a mass of 48 kg and she takes 34.2 seconds to reach the top.

Calculate the power.

. Begin your answer by describing the meaning of power and how it relates to Maya running
up the stairs.

. State any assumptions you make.

. Include a unit with your answer.

Power is ¥he vate or which work s done ond it can be determined
b‘d e Toules of energy ok on ceject has  and the time +taken

UO seconds) for +he Oojecy o0 Creore ¥hok Power: This fC\o’t;S +o Moﬁa

TUNAING up He Stairs os she 1S using hey eneryy 4o do work over a
€ specific pevied of ¥ime: We Ore asSuming ok — e wogs s
\V\c,\mc}.mrj Maya's mass ond Yre wioss of Hae ‘oall

Force used 4o vun we 2 Q\is\n’(s of Shaivs

FZM%
Pl vio

FZ %20 N (Newtons)

WwWov kK downe \o‘j Moy o
W= Eq

W I 430 % \§

W I 77200 7 (Jowles)

pOWC\r 3"\"""\' \V\O«-:)O\ wsSes 4o Y&O\c\r\ 5‘-0? of *‘Aﬁﬂ- ‘bux'\\&'\\r\b

AE =pk
PS AE/+
P 7200/34% 2
P= 200526 w
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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 ferm 'tatent hear of fusion’ is veferring +o the Joules of energy
requived per kg OF #e Sdbstance +o undergo a dnange OF phase [stare
from o sohd 40 o liguid ©Or o quid 4o o <olid wi‘\-\‘\wi 0_‘_(«\"?“33 "

remperature 0F 4ne Suestance

(b) Calculate the heat energy required for 0.750 kg of water to change state from solid to liquid.
Thermal Eﬁexe)'j requived for water 40 d\uw.se. stake fvomn soid 40 liguid

E-mL 0750 x 334000
= 250500 Jowles = 250°5 kI
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(c)

(d)

5
The temperature against time graph below shows what happens to ice when taken out of the freezer.

Use the information provided opposite and the graph below to describe the reason why it takes a
longer time for the ice to completely melt, and a much shorter time for the melted water to get to
room temperature.

Temperature against time graph for ice left outside

20

15
©)
o
210
=
8
2 5
z Melting ice
3 - elting ic

/ Ice
-0 1 2 3 4
Time (hours)

Bﬂ O«\cx\\gs’ma Ve Mmlormation [ geapha vaidcdl we conn See Yaat ik
tokes over 3 howys for e ice Yo c,om?\exc,\_j melr ond only one
houwr for Yhe woker Ao vead, veom Yewmiptvatuve. The vEason For
Fais s Hear it dokces o b 0f Nrmaal energy Yo break e bonds
of e particles n solids, 50 Hhat F oy dwen wto o \iguid-

Oliver next decides to try using a Thermos that Stoppes

holds the same volume of water as his earlier

bottle. The Thermos flask is also known as a Inner glass s

vacuum flask. It is a double-walled glass vessel layer

that is designed to minimise heat transfer by L
Reflective

keeping hot things hot. and cold things cold. i %;;2? coating

Describe TWO key features of a Thermos that

reduce heat transfer, and explain the type of heat 2}:}1’%’“ Outer casing

transfer each feature is designed to reduce. i

1. The reflective Coaring on the Thermos is designed 4o reduce +he
etfects OF radiakones The Thevrwos is designed so “hat Hhe hermal
energy From e Wquid will vefleck of§ Phe coating ond Sevve
i*s purpose by keeping +the ligwid Wot or covd

2. The stoppev On +he Thermos 1 designed ‘o veduce Hne effects of
convections When a liguid 15 heoked or ooied Hwa parkides gawn or lose
thermal energy + The Sropper is designed +o prevenk Hwis Hhermal
enevgy from escaping the Thermos Serving WS purpose ond Kkeeping
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(e)

6

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.

Thermol enevgy of e water in e Thermos

EoreAF E(thermal) =W AT

E=0 750 x 4200 x 7

E = 22050 Jouwes

Averoge Yoke of Hnermol enevgy cbosorprion of water over five hours
AE = pt

p= AE/Y

PemEpeitsy + = 60x 60 x5 = 13000 Seconds
P = 22050718000

P:__\-?.’J.S w

P=1'2 Wotts
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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:

Resistance wire
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.

6

Voltage across the coil (V)

0 [ | ‘
0.0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8
Circuit current (A)

Resistance of e coil

VZ IR

Rz v/

RZS56/07 - 935L
. R- 2.0 0 (Ohms)
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(d)

9

Give a reason why the wire is submerged in water during the experiment.

During the experimeny e coil of vesislonce wive is Suowme (g ed
mn wokrer So Hod Pre resistance wive doesn’t _S?A | O,
Much  Cuvvent -P\owms -\\\mmﬁ\n W ot one Yiwe, which will

Prevent the wive frowa 0\39_*_-\‘\(\3 +oo \hot oand axf\na:\vxsi \:rc,o‘kms
‘We, Circwik-

Using the data from the graph, what is the maximum rate of electrical potential energy being
used?

Include units with your answer.

Maximum vatre of elecirical potential energy being used

Pz wvi

P-56x 07

Pz 3-92 W (watts)

The moximum roke 0f elecrvica) potential energy ‘oe;tna used is

392 Wwatds of Powev

Question Three
continues on the

following page.
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10

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

https://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.

The voriobie resistor W the civewt 15 used +0 sSow down +he Llow of
e\ettrong n +he Giromit olso Knowwn 4GS cuvventy: L¥ Yyou <ide +Hae
resstor +o He left side of the wiela\ par, this decreases Yhe
vesistonce allowing e electvons 4o wove quickly owvound e
Coiled wive unh) W\e\j get 4o 4he other side 0f ‘e voriable
ves‘\&",#or' wheve M\_j Comr\.3 on *‘\'\vous\n Hae circwnt oond Come loack
avound o wpeat the process again: However £ yow slide e
resistor 4o the vight side of e welal bar, i+ weveoases He
vesistance, -?orc\n?) e flow Of elechvons Yo decvrease and

Yowve S\ow\b Ovound g Colled wive
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QUESTION
NUMBER

Pg 5

P% \o

P9 S

1

Extra space if required.
Write the question number(s) if applicable.

Queshon 2 D Sew\ng s Pu\r?ose and Kee?‘\na i'\f\a Arwnk either

hot or (old:

Questrion 2 E: As e vesiStoance W Phe Civcuwit is '\hcvegsea.’
e cuvvent = decveases \mw\f\\\f\j Hrotr o wm\aomeﬂ-}s
n e cdrcuir Wil have 1€SS cuvvent SEp Q\owma +\n"°“"j\” Min
M & specific dime ?eﬁoA- For exawmple, & Hdeve was o
bulh 1n Pee circuiy | and Heve wos o decvease in Civvend
He ouls wounld vecowme dwwer becouse Teve s no lonser
He some nuwber of elecdivons -C\cwms '\‘\\wua\r\ Yo oullo in
o specific yime period. An increase W vesistance wn e
Circuir will smm counse e vo\’ra3< M Pe circwy Yo
decvense- T\f\e_ VO“aﬁe A 0 civcear 18 '\'\fQ power SMP?RS
which Pushes the cuvyent oavound e areunirs If Yove wos

lan '\nCvea_SC w vesistance -\\sn,ve, wowld e a decvease i a)

-‘r\«e. VO\"‘O%Q ovailable for RS comeonew\g W@ s‘mcic'ic_ Yime

_ _()Lv§0c\~

Questionn 2 ¢ However g parckicles in Gquids ave Mo ving
. . :
avound o ile wove -Fre_e,\:j, Oind ' doesw ' deke very waaely

g r vl enerdY 0 Wivense Yo Yemperakue 0k woter.

Question 1 E: we ove a\so ASS g Mok Vo worle downe oy
Maya  de clmb o N Yop of e \an\\d'\V\S 15 eqamoal 4o Mo

Jounles of enev g Yy wsed 0 Adwayp do e lrog of Mo
\va'\\d'\vxg-
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Standard:

Total score: 21

Excellence
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Q

Grade
score

Marker commentary

One

7

Correct description of energy loss, and correct calculation of the
speed that the ball would hit the ground.

The loss of energy due to friction of air particles hitting the surface
of the ball is not given.

Correct definition of power and has mentioned an assumption,
along with correct calculation of work done and power.

Two

Correct definition of latent heat, which includes no change in
temperature.

Correct calculation of latent heat.

Explanation of the graph does not include the idea that the latent
heat value is greater than the specific heat value.

Candidate has linked the coating with radiation, and the stopper
with convection, but has not adequately explained these.

Candidate has correctly calculated the energy and the power for
the Thermos heating up.

Three

In the first diagram this candidate has not labelled the voltmeter.

An explanation of why you would keep the resistance wire under
water is given.

The calculation of power is correct, with the correct unit.

This candidate has explained what happens to the current when
the variable resistor is adjusted, but there is no discussion around
the voltages in this circuit.






