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About this event

Course Title:
Pearson IAL Physics: Exam Insights June 2024

Course Code: YPH11-241010

Aims and Objectives of the event

« Receive feedback on the performance of
candidates in the June 2024 exam series

« Consider the variation of candidates’
performance on different questions and
explore why performance varies

« Discuss the Examiner’s Report

- Address common issues and FAQs.
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Session Agenda

Item Time

Introduction 3 min

Detailed analysis of questions:

Strand 1: unstructured calculations 8 min
Strand 2: deduction questions 12 min
Strand 3: explanation questions 10 min
Strand 4: linkage questions 12 min
Strand 5: experimental skills 8 min
Common mistakes 4 min

(and how to avoid them)

Support 1 min

Any Questions? 2 min
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Feedback strand 1: unstructured calculations

WPH11, Q18a

18 A lorry is crossing a bridge. The bridge is supported by two columns. as shown.

point X bridge

| \ ’

column column -

Forces P and Q act on the bridge from the columns. The centre of gravity of the bridge
is at its centre. At a particular time the lorry is 35m from point X.

A simplified diagram showing the positions of the forces on the bridge is shown below.

force P force Q
/ /

35m 60m

weight of bridge
N\

point X

(a) Calculate the magnitudes of the forces P and Q.
You should take moments about point X.

force from lorry = 4.2 x 105;\'
weight of bridge = 9.8 x 10°N

18(a) Use of moment of a force = Fx. ()]
Use of principle of moments ()]
Use of Newton's first law
Or Second use of principle of moments ()]
P=79x10°N 1)
0=61x10°N @ 5

Maximum 4 marks if incorrect / no unit with answers.

Example of calculation
Total clockwise moment =42 x 10°N x35m+9.8 x 10°N x 60 m
=735%x10"Nm
Total anticlockwise moment = Q x 120 m
0x120m=735x10"Nm
7.35x 10"’ Nm s
=———=6.12X10° N
120m

P=42x10°N+98x10°N-612x10°N=788x10°N
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Example 1
(a) Calculate the magnitudes of the forces P and Q.
You should take moments about point X.
force from lorry = 4.2 x 10°N
weight of bridge = 9.8 x 10°N
it _ i
ﬂ\ewa(ncbw:e M s bomx-§ylo*N+ ¢, 27<[o‘/vx35m
= Ms7 9@V
P C’#mﬂ;rﬂé«m) 9 4Sx[’ N -m
0= 185N T
The clochwise  mwment (< Z\Sh\x‘(' Zﬂdgn/f%"\ 4 sxlo‘A/
B4 35 %[ -t
b 19"“& Q= 'c;wx»tlr)
= b 125K [o?
p=_ 7§ )SHPN
0= 6. 15451\ .
Example 2

(a) Calculate the magnitudes of the forces P and Q.
You should take moments about point X.

force from lorry = 4.2 x 10°N
weight of bridge = 9.8 x 10°N

(5)
9 For foce P IFor Gice A
F.d. = Rda Fid, = Fada i
L.me‘xss- FQXQS e L4 Qx10" x5 - K[ Xxgo
- YExo* - r.),Q5 ” ®).O05x)0" = T»'—; xXe0
Fl- L?:—"?: 5.8 x 0% " Wrey ﬁgg'—"‘: 1-98xj0T
e g T e

Foce P = 6 88 x107= 2 99x10" Fo-fice @ = ' #5x10"- 9-99x 10"

4. 88 x10° N =3 S1x10"N

L49-“\0"'\’
P Lenthioo|

3.5 x10" N
0= Xl ML
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Feedback strand 2: deduction questions

(d) A student designs a heating system using five heating panels. as shown.

conducting material

=
24V | 1.60m
Sl
5lcm

To be safe. the maximum power of the student’s heating system should be less
than 350 W.

Deduce whether the student’s heating system is safe.

resistivity of conducting material = 6.4 x 10°Qm
thickness of conducting material = 0.48 mm

14(d) Calculate area using 1.60 x thickness (¢))
Use of R = %1 @
Use of resistors in parallel formula @

Vs
Useof P =— [6))
680 W is greater than 350 W so the system is not safe @
OR
Calculate area using 1.60 x thickness

@

Useof R =2

4 @
Useof P = % @
Multiplies calculated power x 5 @
680 W is greater than 350 W so the system 1s not safe @ 5

Example of calculation
A=160mx048x 1073 m = 7.68 x 10~*m?

_ 64x107°0mx0.51m

7e8x10mE - +250

4250
Reoral = e 0.850
_(24V)?
0850

=678W
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Example 1
Deduce whether the student’s heating system is safe.

resistivity of conducting material = 6.4 x 10°Qm
thickness of conducting material = 0.48 mm

 p=4as
R =

(3)

Re wl€i g

pP= s (14 )

 pcg /—%,)
P- bF-gu

7[!’_5. o _x‘/ 46 Gliog... sypctoimis .S et

Example 2
Deduce whether the student’s heating system is safe.

resistivity of conducting material = 6.4 x 10°Qm
thickness of conducting material = 0.48 mm

(5)

A\en > 0%\

g (;v\x\o’%c o- B
'\bo \(‘3 \(0"\%&503

R LLY S—

Be gusent Nab” sysen s ooysae ¥ T TR 6W
571.6 > Feow (Total for Question 14 = 14 marks)
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WPH14, 15 bi

15 An air table has a surface with many small holes. Air is blown through the holes.
Plastic pucks can move freely over the table on a cushion of air.

The photograph shows the surface of an air table with two pucks on it.

air table

Some students used the air table to investigate conservation of momentum.

(b) The students observed several collisions between two identical pucks, A and B.
One puck was stationary before each collision.

They noticed that after each collision the two pucks seemed to follow paths at 90° to
each other.

The diagram shows one of the collisions.

Before collision After collision

g

A @ /

The students recorded the following data for this collision.

initial momentum of A | 0.046kgms"

angle a 33°

final momentum of A | 0.039kgms™

(1) Deduce whether the angle between the paths of the pucks after the collision
was 90°.

You should use the principle of conservation of momentum.

15(b)(i) Use of trigonometrical function for x component of A momentum after

collision

Or Use of trigonometrical function for y component of A momentum after
collision (§)]

Applies conservation of momentum

(1)
Applies trigonometry to calculate final angle for B

(1)
Angle between A and B=91(°)

(4]
Comparison between calculated angle and 90° including conclusion in words

(1 5

Example of calculation

x component of A after = 0.039 kg m s™' x cos 33°=0.0327 kgm s~

y component of A after =0.039 kgm s~ x sin33°=0.0212 kg ms™!

x component of B after = 0.046 kg m s~ 0.0327 kgms™' = 0.0133 kgm 5!
y component of B after = 0.0212 kg ms™

tan @ =0.0212kgm s +0.0133 kgms™'= 1.59

0=57.9°

587 + 33° = 91° which is about 90°
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Example 1
(1) Deduce whether the angle between the paths of the pucks after the collision
was 90°.
You should use the principle of conservation of momentum.
(5)
Horfmmlfj L R ER 22 kgms-
Fov = mv = 004N i P8OV = PRak =02 X JegimeZt

==¢'ﬂ* SO - Sau31 /SPPl YPIhd
ootz bont0s@ o PerT st st

20039- 338"  fRa =0.0Mfgmsd

F“v ne2)

U L B - | e~y YTy —
Pm Fp.u Peat= o8 legmy! s OMEE LBOX. e
l/d'&ua@lw o L
Prau=fpa-t0 ath = 493"
= 0234 - 4mB° WITEq° , its nmet not 4o,
Example 2
(1) S:Sd?;;:o .whether the angle between the paths of the pucks after the collision

You should use the principle of conservation of momentum.

- 00T %0333 = 0.032] s ks’
L0.0%-0.03]=0 037 phams?
0.63] xSn%’ = p. 0212 lﬂmS

._: \ ey olll‘“

e . =0. 028 kgms™/
i ( g Ooll,:s' / 77

1A =107

A ﬁﬁﬂ 7

(5)
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WPH15, Q15b

15 The photograph shows a large area of ice floating in the sea. This is called an ice floe.

(Source: © elmvilla/Getty Images)

Energy from the Sun melts the ice floe.
(a) An ice floe has a mass of 3.53 x 10°kg.

Show that the energy required to melt this ice floe is about 1.3 x 10" 7.

(b) At the top of the atmosphere, the intensity of radiation from the Sun is 1370 Wm™,
As radiation passes through the atmosphere. 44% is absorbed or reflected by
the atmosphere.

A scientist claims that. even with continuous sunshine. the time taken for the ice floe
to melt completely would be greater than 7 days.

Deduce whether this claim is correct.

average thickness of ice floe = 0.85m
volume of ice floe = 385m’
1 day = 8.64 x 10%s

(O0)

15(b) Surface area of top of ice floe calculated [453 m?] (6))
Intensity at sea level calculated using 56% [767 W m™2] (6))

4 1

Useof I = @

@

Useof P =¥
At

t=44 days [4.3 days if "show that" value used] (ecf from (a)) (6))
Or E=2.10 x 101 J for 7 days

4.4 days 1s less than 7 days so claim is not correct
Or 1.32 x 101 J<2.10 x 10! J so claim is not correct
Or Correct conclusion based on comparison of candidate’s calculated values (1) 6

Example of calculation
P =0.56 x 1370 Wm™2 x 453 m? = 3.48 x 105 W

t= LA =3.79 x 10°
“348x105)s 1 s

3.79x 105 s

= Peax 10 sdayt o0 days
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Example 1

(b) At the top of the atmosphere, the intensity of radiation from the Sun is 1370 Wm™.
As radiation passes through the atmosphere, 44% is absorbed or reflected by
the atmosphere.

A scientist claims that, even with continuous sunshine, the time taken for the ice floe
to melt completely would be greater than 7 days. V ¢ s

Deduce whether this claim is correct. @
average thickness of ice ﬂo’e =0.85m 0.9S

volume of ice floe = 385m
1 day = 8.64 x 10's

=370 t-090)- ¢ EWL?
XN 1 g,c SHU Wﬁf‘
(‘{7 ~3t/3 10 \/V

(Total for Question 15 = 9 marks)

Example 2

(b) At the top of the atmosphere, the intensity of radiation from the Sun is {37
As radiation passes through the atmosphere, 44% is absorbed or refl ) i
——————

the atmosphere.

A scientist claims that, even with continuous ine, the time taken for the ice floe
to melt completely would be greater than 7 days.

——
Deduce whether this claim is correct.

average thickness of ice floe = 0.85m
volume of ice flo¢ = 3857’ )
1 day = 8.64 x 10's

——

LA 3-';— dekEm 453mt

P AR 30K 44 % X453, "273.&10"'141

N WPt =2.03x107 5 §-b¢x(0¥x] = /.Arx‘l.o.'.".J.....‘.,..‘..‘._

R T I 1 2 Y] T
................................................ mTh.onu-rnku s than 7. phjs So..

(6)

........................................................................................... The .clajm..[5... |neotred-...................o......
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Feedback strand 3: explanation questions
WPH11, Q16¢c

18 A lorry is crossing a bridge. The bridge is supported by two columns. as shown.

lorry

bridge

column column

Forces P and Q act on the bridge from the columns. The centre of gravity of the bridge
is at its centre. At a particular time the lorry is 35m from point X.

A simplified diagram showing the positions of the forces on the bridge is shown below.

force P force Q
/ N

35m 25m 60m

. " ——

point X weight of bridge

force from lorry

(b) Explain why force Q increases as the lorry moves across the bridge.

h

18(b) Allow P for X throughout
Allow Q for Y throughout

EITHER

Distance from X to (centre of gravity of) lorry increases ()]
(So) moment (about X) due to (force from) lorry increases ()]
Sum of moments remains zero (for equilibrium) 1)
So moment (about X) due to Q increases (1)
Distance from X to Q remains the same therefore O increases (1)
OR

Distance from other end of bridge (Y) to (centre of gravity of) lorry (1)
decreases

(So) moment about Y due to (force from) lorry decreases (§)]
Sum of moments remains zero (for equilibrium) (1)
So moment about Y due to P decreases, and P must decrease 1)

And (at equilibrium) the sum of P and Q remains the same therefore
O increases 1) 5
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Example 1
(b) Explain why force Q increases as the lorry moves across the bridge.
(5)

“ho the lomy eoves  acrss (ke bridge, pase belfuny Gk
16 N0 acking  on (ke cenber of wasy oF the bridge -

weighte is ad evetly Jiskrituted: The (omy vl be  causing a
N clocis wy
‘&u,r.nm..&ru‘".,*fv ich Force QO cdlum las ko commker and

prduce @ greaber mb- dabwise  moment b7 ensure B bridge

9 dabe- T lon:ydy::’dﬂ;a a'hkc?.km‘ﬁ"m;:ﬂ'v" abut fre
centrs of gravily, s since M - P, i  futler Ay fhe
lmy geb>  bhe geater the  Oomig éve  produed: s

bv ke aunrered

-
-

resu kgt Fhe  needs

Example 2
(b) Explain why force Q increases as the lorry moves across the bridge.
(5)

. Joke P os the piwot. let the distance between Pand

o Moment  clockwise = Wt.’X-r(QOW / CUD( We. ol W are. constont

. Moment _artidackwise = [FaxDO .o
. Gince it 1S in equilibrium , the r&ubtant moment /s zem

o Fo Stetttew = W x+bhowW
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WPH15, Q18bii

(b) Luminosity measurements suggest that our galaxy has a mass equal to
8.0 x 10" solar masses.

(1) A star in one of the outer arms of the galaxy is orbiting the centre of the galaxy.
. ol ~
The star is 5.7 x 10*°m from the centre of the galaxy.

Show that the orbital period of the star should be about 8 x 10"s.
(i1) The orbital period of the star is actually 6.0 x 10's.

The two values for the orbital period of the star do not agree.

Deduce what this tells us about our galaxy.

Assume that the value for the distance of the star from the centre of our galaxy
is correct.

18(b)(ii) | The actual period is (much) smaller than the calculated value (6))

So the mass of the galaxy must be greater than 8.0 x 10! solar masses
[accept the given mass for the numerical value]
Or the gravitational force on the star must be bigger (than assumed) (6))

There must be matter that does not emit em-radiation
Or There must be matter that we cannot detect via em-radiation
[Accept “there must be matter that we cannot see™] (¢))

(This suggests that) there 1s dark matter (6)) 4
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Example 1

(ii) The orbital period of the star is actually 6.0 % 10’s.
The two values for the orbital period of the star do not agree.
Deduce what this tells us about our galaxy.

Assume that the value for the distance of the star from the centre of our galaxy

is correct.
4)

ke actaal ovbital peciod of tre. sbac..is much. smaller....

Compared. bo. tle. calewloted valwe. This isdicates. bhat..
Mo mass of the galary must be much greater. tren .
o mess. baKean.. frem. bwmines by measurements. This .
eoncledes. that. tlere musk. be makber in our gabrxy. tlat

doesa't. emit. electromegnelic. radiabion, alse. krown. o5
8

dark. .matter. ... this tells tlat sargalaxy. ceatariss . . .
dark matter which we can't. deteckt which meanrs. we. ..

was' b Know its ectual mess Arom . ,ts Luminesibyg .

Example 2

(i) The orbital period of the star is actually 6.0 x 10s.
The two values for the orbital period of the star do not agree.

Deduce what this tells us about our galaxy.

Assume that the value for the distance of the star from the centre of our galaxy
is correct.

(4)
7‘( ackel .. okl Pem’édr.s it steiitelar.. Mon.. A
h.....cxleabed........ T he.... rocatk.... 74/ ......... .. «eﬁc(? ......... o il

#«w;l.ré«‘téféza}'/vaxwﬁ/!&qﬂ,ﬂ ....... ol .,

J.ﬂ?aﬁf,&?« .......... L . W —
& fu{({ ........ oo, a(éfr.ww‘ .......... W\E«Zé ....... /4!‘)‘%-(

ol de.. some... wd 0/ A‘%,A’/@J %Jq@?

ekt Jl«mx.hvaa»o o Pre readed . R e
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Feedback strand 4: linkage questions

WPH12, Q17aii

17 In the second half of the 19th century. scientists began to investigate interactions
between photons and electrons.

(a) A discharge tube is a glass tube containing gas, as shown.

gas
£

/

/

electrode

glass tube

When the discharge tube is connected into an electrical circuit. the gas atoms emit

photons. The photons have specific frequencies.

*(i1) The electrical circuit applies a large potential difference (p.d.) across the
discharge tube.

Explain how the p.d. across the discharge tube causes photons to be emitted by

the gas atoms.

IC points IC mark Max linkage mark Max final mark
6 4 2 6
5 3 2 5
4 3 1 4
3 2 1 3
2 2 0 2
1 1 0 1
0 0 0 0

IC1 The potential difference causes a current in the gas / tube
IC2 So energy is transferred to the gas atoms

IC3 Electron/atom gains (sufficient) energy to move up energy levels
IC4 An (excited) electron (is unstable and) falls back down emitting a

photon

IC5 With a wavelength/frequency corresponding to the difference in the

energy levels Or reference to £ = hfor E o« f

IC6 Electrons/atoms exist in discrete/fixed/certain energy levels so only

certain frequencies / wavelengths are emitted

Delegate Booklet
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Example 1

Explain how the p.d. aa'ossthedischargembecausesphotonstobeemmedby
the gas atoms. (6)

“u}m vollage . ymeans.. That.. —a—ha;hﬁn')e curcenk. acxobdfée%
.ALSchavgg ..... bube om. (5. hz;}zcr The release of elechors Aﬁomaﬁ
abmis.. m%%@fous -So. when . Ehe,méenab;atsncreases  Dae rebe-
ke of pfiebﬂ released inereses mu’caSesMﬁ p/)o[:on intevacks
with.one... elecbon. » Jhe increase...in...cuctenk. sup//y incrégoses...
the..gholon. energy.. _absorbed. by lhe. hydogen. aboms . 16 tis........
energy. is. h(‘qu Dan fhe. work. funckion. )pho&a elecbons. will be..
Yelegged - De endmg on be. energy of D fl»/:m bhe... frequency.
il alsy SRTY. BIE bis. Frequ,ency 5. Atg}mr tan. be.
Deshold freguency. tnen. ohskon ¢lecbans will be. ...
JE (t&%&d asfb\‘:&( #tolzn ene,rqq (. relabive b .

Example 2

Explain how the p.d. across the discharge tube causes photons to be emitted by

the gas atoms.

............................................................................................ - EWMe EzVR ager fA
. Mww rww Ane WAaawmm

U\U’gg of ... W\ & e .
_Ezhfz a¥bmd g R Qi oy and

WO () o g el (e whare g ane epeifesl. Whan 140
qewwu get de- cmeed M.y Mo o (oA energy | (c%( |

| emitting A plaafrn. enend) (el ane odsceet and fu&

UQratg 8 dA«&Oﬂj pmwow«( fo e o V\JUQCXMM
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WPH14, 16b

*(b) The diagram shows the start section of a linac and the end section of a linac.

drift tube

a.c. supply /»&}{___[}{:& _(:[}_%Let;tmn

electron start section

source

end section

Explain how a linac produces high energy electrons.

You should refer to the a.c. supply and to the length of the drift tubes in
each section.

IC points IC mark Max linkage mark Max final mark
6 4 2 6
5 3 2 5
4 3 1 4
3 1 3
2 2 0 2
1 1 0 1
0 0 0 0

Indicative content

IC1 The electrons are accelerated by an electric field between the drift tubes

IC2 The (a.c) polarity changes (when the electrons are in the tubes) so the
(electric) field is in the same direction when the particle is in the gaps
Or The (a.c.) polarity changes so it is always accelerating the particles

IC3 The a.c. frequency is constant

IC4 The length of the drift tubes increases (along the Linac) so the electrons
spend the same time in the tubes / gaps
Or The length of the gaps increases (along the Linac) so the electrons
spend the same time in the tubes / gaps

IC5 The tubes have constant length at the end

IC6 As the electrons approach (but do not achieve) the speed of light their
speed no longer increases
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Example 1

Explain how the p.d. across the discharge tube causes photons to be emitted by
the gas atoms. T )

\ l
“u’hcyVo!ﬂqtmﬁﬂnﬁ ..... Dhaot.. -a—heher the “C’*‘*’-““-"@‘-~~°‘C$.?,;§;.£;¢;,'l;~
dtsghmgmloe,mgk(thr--n\areleaseof TCCRER<
alprmuis. instantaneous - So when  the. intensiby. increoses , the rebe- .

holpelecbor’s | i as, on
noke of pﬁaebﬂ _released inereses increcses M@E@\é..pbaéon_..x‘n/;a.acts

(m{hone .'e,l.ecbm.nm.e...]}t.e.....incrwe,4..in.,....cvcf.cn,l:._.g,(f?/[y ........ inCréonses........

e . phobncnerg, absof/:eol ;M{ [}w.kya‘oqm MS-IC Ahis.... .
enegy rsh(th Doan. e work funckion. )P}béz)e!e&éms adll be...

. Ydea.%dDefaﬂm9onﬂ'zenergqu Dhe ...flmbn.,,ﬂse.,.,..ﬁe@en(y. :

. W‘ld{%mﬂ’(j aléﬂus (-'raqu,,emym A5 Aag/m/ _____ Uunl?ye

{}ws/’w[dﬁ’eqxfmcglthcof;haéobf(ccé@ns will be

- fﬁ(c&%éd. Fhotn  as bl ﬁ»bn Pergy. [s.. relobive b
Do frequencye oo

Example 2
Johen ap  electron is produted by tre Source,it is

_acceler ated by on elechic freld produced by ac cuyyent
10 e fnft Hube.Tren juet before Lec uing He fivst+ tube,

bre elechyic {.'eld thongre divection S0 ot i+ (s occelevan
loweovds e nevt tube . The chomse in frerd divechon is
2

g speed increaes Ty keep e Arequerxy. . of Ge. suppy

Lomctant .y dhe tuhes  ave  elongated. one  oafter. ondtrer,

ube , according 4o S=VE, However , whon necy fie end
S‘(ch‘om) the speed 0/ the ¢lectrongy Ore (y hlgh) a4
Ymc,,,ﬂ. WMHV i §p'ée‘ol’. = gpeedfﬂ/)'f’ Creo«glnjnna’
Moss  Shavts Incyecwing. Thug | fre tubes olsu  ¢hop
incyeasing In Aernsth  paay He end Sectiom .
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Feedback strand 5: experimental skills

WPH13, 3b

3 A student determined the speed of ultrasound in air using an ultrasound transducer.

(b) The ultrasonic transducer emitted pulses of ultrasound.

The emitted pulses were reflected at the water surface and then detected when they
returned to the ultrasonic transducer.

The student connected an oscilloscope to the transducer. to determine the time

between an emitted pulse and the reflected pulse.

The oscilloscope sereen is shown below.

emitted pulse —— |

oscilloscope screen

__— reflected pulse

2

e
one division

The horizontal axis represents time.

The time scale was set to 0.5 ms per division.

Show that, for this example, the speed v of ultrasound in air was about 330ms™.

length of air column s =49.7em

1

3(b)

Calculates time ¢ = number of divisions x time per division (1)

S
Useofv=;

Uses2 x s
Or Uses Y2 x t

v=331(ms™)

Example of calculation

t = 6 divisions x 0.5 ms per division = 3 ms

S _ 2x0497m
v=—="—"———=3313ms"’
t 3x1073s

(0))

(0))
(0]
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Example 1

Show that, for this example, the speed v of ultrasound in air was about 330ms™".

length of air column s = 49.7cm

4)
S
N 7—*(“”*“‘ e 331 3m/5 s %%oma

S’ﬁ(oY\Os

Bee = wa SrQ. 33 )
disHane = 2XS. (wxordu o «mcw\ \oa.rwum mxg ._

Example 2

Show that, for this example, the speed v of ultrasound in air was about 330ms™".

length of air column s = 49.7cm
4)

l*ql?c.m UL N T L ‘3 ™M= Balg g ..

Bxli wlo. = Exla’s . xs 0:8% __ﬁf\_'-_ts ey 304*-} G

o o, S \ 157“’
..5.7&‘0,..X:;.“5‘\h$$ e Shodd g Wolufe. SN LR NS SektaARD L

Jergbn . dovbted Sivce e ovads Peflocted
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WPH16, Q4b

(b) The student determined the volume ¥ of the plastic protractor from the
measurements shown.

The student recorded the following measurements.

D=10.10cm = 0.05cm
x=4.5mm = 0.1mm
t=1.40mm = 0.02mm

(i) Show that ¥ is about 6.2 cm’.

(i1) Show that the uncertainty in ¥ is about 0.2 em’.

4(b)(i) Uses J'= (area of semicircle + area of rectangle)  thickness (§)]
V'=6.24 (cm®) (1
Example of calculation
Volume of semicircle = %Z' = w =5.608 cm*

Volume of rectangle = 10.1 ¢cm x 0.45 cm x 0.14 em = 0.636 cm?
V'=5.608 cm® + 0.636 cm® = 6.24 cm’

4(b)(ii) EITHER
Doubles %U in D Accept doubles AFD n

. . mD*t
Correct calculation of %U in "T

Or Correct calculation of %U in Dxt )
Calculation of U in %zl and U in Dxt It
U=0.16 (cm®) (1)
Example of calculation

%U in D =0.5%

%U inx =2.2%

%U int==1.4%

%U in%zl:(Z x0.5%)+1.4%=24%
%UinDxt=0.5%+22%+14%=4.1%

Uin V=(5.61 cm®x 2.4 %) + (0.64 cm* x 4.1%) = 0.135 cm’ + 0.026 cm*®

=0.16 (cm’)

OR

Uses maximum values to calculate maximum

or (n
Uses minimum values to calculate minimum 1 1)
Maximum ¥ = 6.40 (¢cm*) Or minimum = 6.08 (cm?) [§))
Correct calculation of half range 1
U=0.16 (cm’)

Example of calculation

7 % (10.15¢m)? x 0.142cm
8

=5.74 cm’+ 0.66 cm’= 6.40 (em’)

7 X (10.05¢m)? X 0.138cm
8

=547 cm® + 0.61 cm®* = 6.08 (cm®)

_ (6.40 - 6.08)cm?
>

Maximum V= + 10.15cm X 0.46cm X 0.142cm

Mini V=

+ 10.05cm x 0.44cm x 0.138cm

Uin ¥ =0.16 (cm®)
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Pearson
Example 1

(b) The student determined the volume ¥ of the plastic protractor from the
measurements shown.

|
1 a5
< D >

The student recorded the following measurements

D=10.10cm £ 0.05¢m
r=45mm=0.1mm
t= 1. 40mm £+ 0.02mm

(i) Show that ¥ is about 6.2cm’.
(2)

WS Ao® = B.-UsSem FWAD= d\lkem 04042 = S5.95¢m
Vz 05xAx(6-065)" x §8slu + B-uS IO \0xD Y=

(ii) Show that the uncertainty in ¥ is about 0.2cm’.
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Pearson
Example 2

(b) The student determined the volume J of the plastic protractor from the
measurements shown,

o
The student recorded the following measurements. \é\w !
& _0‘7 oY~
D=10.10cm £ 0.05¢cm /
r=45mm £ 0.l mm
t* 1. 40mm + 0.02 mm o/"’,‘:\

(1) Show that ¥ is about 6.2¢cm’,
()
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(1) Show that the uncertainty in ¥ is about 0.2cm’.
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