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Section A
In this experiment, you will investigate an electric motor.
You have been provided with

a battery

a switch

an ammeter

a length of resistance wire attached to a metre rule
an electric motor clamped to a stand

a piece of thin card

a voltmeter

connecting leads

a jockey

Assemble the circuit shown in Fig. 1.1.

CA) jockey
motor

resistance wire

Fig. 1.1
The jockey can be connected at different points along the length of the resistance wire.
You are also provided with:

e aload made from a 50 g mass hanger and three 50 g masses
e an elastic band. ;
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Place the shaft of the motor through the elastic band and suspend the load from the elastic band.
Put the piece of thin card onto the shaft of the motor, as shown in Fig. 1.2.

motor thin card

~ ot
N

Fig. 1.2

Tilt the motor very slightly, as shown in Fig. 1.3, to ensure that the elastic band does not slip off
when the shaft of the motor is turning.

motor thin card

jaws of clamp
shaft of motor

elastic band

}Ioad

Fig.1.3

Close the switch.

Connect the jockey to the resistance wire. Adjust the position of the jockey until the shaft of the
motor rotates as slowly as possible without stopping. The piece of thin card can help you judge
when the motor starts to rotate.
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(a)

(b)
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Record the potential difference V across the motor and the current I in the circuit.

~ V= fewey 905V
_ 7= tesdtst o0t R ve, PEIY Nt
1= 961A 1AW
[2] WMo
Open the switch. Disconnect the jockey from the resistance wire.
Calculate: _p= \east SE-(SF)

()  the power P input to the motor, using the equation P= VI Uhit 8\-\&/\

* Allow ecf for wrong dp values

Pz 0¥5%x 261" 0-53 W

from 1a
. T
*Penalise if no workings shown P=.... OS%W M\l] [1] MM
(i) the ratio R of the potential difference to the current, using the equation
R = ; * Allow ecf for wrong dp values from
la
- R =1wst oF. (L)
o (1 ‘
*Penalise if no workings shown R=.... \Lk Y'IM’} [1] MI\/\b
(c) Remove one 50 g mass from the load.
Close the switch.
Connect the jockey to the resistance wire. Adjust the position of the jockey until the shaft of
the motor rotates as slowly as possible without stopping.
(i) Calculate new values of P and R for this load. e ,
* Penalise if no workings shown
P = 0-Fyx0HO - 0©-30 N
- P to least sf (2sf)
_ - R to least sf (2sf)
0-75
R 2 — - |I'1 ()
6 k1o s
0-30 ‘
|- Ao
R= i,
[1] MNDO
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* Penalise if no workings shown


- P to least sf (2sf)
- R to least sf (2sf)


* Allow ecf for wrong dp values from 1a

* Allow ecf for wrong dp values from 1a

*Penalise if no workings shown

*Penalise if no workings shown


de renge \n P = Dwx\w"/“ : 3L

053
0= e Anglo-Chinese School (Barker Road)
InooAR (O R= t_f_\__.)—ﬁ—-moat
-4 .
2, 16 K»

(ii) The load has decreased by 25%.

Compare the decrease in the load with the change in P and with the change in R.

Duwag (0 load uttesl N H3% ceetare P TALY
DQ‘NAM \n \N\ ulted 0 %L o~ L/\K CAL)

(d) Other students perform the same experiment.

Describe three reasons why the readings obtained may be different.

1 Estinarion of tue Jowyp pelfitle ntuhion f diffrt for
i St ol e by
2. TM ongle of +\H’ of movor wm be A\Hw+ ‘FOF endn ML)

"TAL)

......... M
3. TTwepusitien whart Fe bond (s plagyt S dfert for LA
I U AL e
\ [3] ACE
( otwer ctugprnog dNwr [Total: 10]

4) Resistance wire may be heated up caused the resistance of wire to increase

5) Different perceptions of the motor moving slowly.

6) Lesser friction on the elastic band over time

Reject

1) Kinks on wire (does not affect readings)
2) Elasticity of band
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*must quote values either by percentage/values

4) Resistance wire may be heated up caused the resistance of wire to increase

5) Different perceptions of the motor moving slowly.

6) Lesser friction on the elastic band over time 

Reject

1) Kinks on wire (does not affect readings)
2) Elasticity of band 
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2 In this experiment, you will investigate the oscillation of a metre rule.
You have been provided with:

a metre rule with a loop of thread attached
a boss attached to a stand

a spring

an S-hook

a 200 g mass

adhesive putty

a 50 cmrule

a stop-watch.

Assemble the apparatus shown in Fig. 2.1.

Secure the 100 cm end of the rule to the bench with adhesive putty.

Use adhesive putty to attach the centre of the 200 g mass at the 2 cm mark on the metre rule.
Use the S-hook to attach the lower loop of the spring to the loop of thread on the metre rule.

Adjust the position of the boss on the stand until the height h of the bottom of the metre rule at the
0 cm end is approximately 3 cm above the bench. The extension of the spring is now x.

2cm

. 200g = S-hook
§ 3 mass .
1 metre rule adhesive
| loop of thread putty
1
7k H
h i [ ‘ | —r
r i
Fig. 2.1
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(@) (i) Push the 0 cm end of the metre rule down until it almost touches the bench. Release the
metre rule and observe the oscillation. / Average T
~ X a”??t—r“’ W taken

*Penalise if no

Determine an accurate value for the period T of the oscillation.
= 135541730

- Moyt o-0tL 8

Toe = " 227 L Mk E’&r—\_
workings shown. ks at least 10 oscillations

Give 0.

- 3L z 06170 . S ~
e /oA . 7=..0:8M0 4 LA g ACE
— perbod Caltndate
(i) Calculate T2. & ontnod - pertod Caltodaref
(e — Moyt Of -
T = 0-61%o X 06 1o EAT) — eyt F Hoef)
— ottt calumlation
= O J
RALE *Penalise if no 2= O w51 ¢ LAL] 2]
workinigs shof
Give 0.
(b) A student claims that 72 = ax + b, where a and b are constants and x is the extension of the
spring.
* Once IV/DV is wrong, no credit awarded
Plan an experiment to investigate the student’s claim. for 2,3,5,6
In your plan, you should: Flow of plan

> %)i Measure DV
explain briefly how to do the experiment AL A

state one key variable to control A/ (4 ) State at least 1 out 2 constants. Table correct
draw a table, with column headings, to show how to display the range of readings Aﬂ_@

explain how to determine a and b if the student's claim is correct. A4 (%) o\ o cusion

Examiners' Comment

Many candidates identified at least one key control

variable, but a number of candidates produced

plans that were not well-organised or were incoherent. v /A
A significant number of candidates were ;
aware that at least five plausible values of the 1
independent variable were needed but few stated an X !
appropriate method to measure the extension of the ©

spring. Stronger responses identified the l
independent variable as the position of the mass along _
the rule or the mass used and correctly e \J/
described how the independent variable can be va‘r/i(ec(i\. QXR}\M g ) L, Gl
Most candidates correctly stated the graph C )

to plot and went on to describe how a and b can be P V\/ Q HMM J,ﬁ (‘\/}0
determined from the graph.
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describe how to determine x  AA- () State IV Repeat (values stated),


Measure DV

State IV

State at least 1 out 2 constants.

Flow of plan

Repeat (values stated), Table correct

Plot, Conclusion

* Once IV/DV is wrong, no credit awarded 
   for 2,3,5,6 

/ Average T taken

at least 10 oscillations

*Penalise if no workings shown. Give 0.

*Penalise if no workings shown. Give 0.

Examiners' Comment

Many candidates identified at least one key control variable, but a number of candidates produced
plans that were not well-organised or were incoherent. A significant number of candidates were
aware that at least five plausible values of the independent variable were needed but few stated an
appropriate method to measure the extension of the spring. Stronger responses identified the
independent variable as the position of the mass along the rule or the mass used and correctly
described how the independent variable can be varied. Most candidates correctly stated the graph
to plot and went on to describe how a and b can be determined from the graph.
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W) Calape T el ~oosd 0 VR Y30 bedow-

7’00‘37““13)%03,L“D”)
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....... *’\/"] Woliwm | M lon | Wfen [ Tofs| g o] T /s Ry @

et A gmphef T asantt X

8 (sloage D gody wol f-invegy of hetqoph,

(6) T fre elrttoflp i OMUE o il e oy 1ot
bt el b owit B Ml e iy ©

"['1':’ &X“Plﬁ

....[6] P
[Total: 10]
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Section B

3 In this experiment, you will investigate the focal length of a combination of lenses.

Examiner's Comments:
You have been provided with:

Many candidates gave vague descriptions. When

a pair of converging lenses mounted on a block  the torch was referenced, it was often unclear
a torch whether the candidate was referring to the height
a screen of the torch, the card with the triangular hole at

the front of the torch or the direction the torch was
pointing. A number paraphrased the question
with “... until a focused image is formed on the
screen’. Some candidates described ways to
improve the experiment instead.

a stand, boss and clamp
a 50 cm rule.

Assemble the apparatus as shown in Fig. 3.1.

There is a card with a triangular hole mounted on the front of the torch.

Use the stand, boss and clamp to hold the torch level with the centre of the lenses. Place the
torch so that the triangle is at the 0.0 cm mark on the 50 cm rule. Switch on the torch.

adhesive putty screen
lenses

torch

block 50cm rule

Fig. 3.1

Place the centre of the combination of lenses at v = 15.0 cm and move the screen until a
focused image of the triangle is formed on the screen. The distance v is measured between the
centre of the combination of lenses and the screen where the image is focused.

(a) Describe the process and techniques used to ensure a focused image of the triangle
forms on the screen.

5] Aluf,\ M +F\(mo)\/\\c«1\ b\ol( o:\m jL\oPLM m lej\,( ou\ol

) W, (e along & SHmigut | lm e twe Momﬂ e IMLL TAL
Lo Swe Ay art W\ A g Ml]

1) Plae the Soun ML 5000tk ond biing i cloir
d doger 4 The [at Wfi| o Shup mage of m’fﬂmjulw
l/\o\e S f'\ofmut MJJ

(;l'\w(’{!#" LAL] * Reject

- Focused image instead of sharp

Preliminary Examination 2024 9 image Secondary 4 Express
- Did not mention triangular hole, lens Physics 6091 Paper 3
and screen must be in a straight line.
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Highlight
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* Reject
- Focused image instead of sharp image
- Did not mention triangular hole, lens and screen must be in a straight line. 

Examiner's Comments: 

Many candidates gave vague descriptions. When the torch was referenced, it was often unclear
whether the candidate was referring to the height of the torch, the card with the triangular hole at
the front of the torch or the direction the torch was pointing. A number paraphrased the question
with ‘... until a focused image is formed on the screen’. Some candidates described ways to
improve the experiment instead.


| _ LA.U,UJMM O‘f' O\W
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(b) Determine an accurate value for the distance v. R ALY
T |L-94 15 ~ 1540
V"— ’;‘0.0—\\3-\ - qu av = /—’7/—5 =, S10 m LAL]
Ni= Jo-o—1%q= 1571 — Nt SE (Do)
within 10.0 cm to 25.0 — Wtk e
*Penalise if no workings shown. Give 0 n 8.0 emio s em 150 U -
VoS i [2] \N O

(c) Record your values of u and v in a table. Include a column for (u + v) and a column for uv.
For values of u from 15.0cm to 25.0 cm, determine corresponding values of v, (u + v) and
uv. Record all of your measurements and calculations in your table.

W /M Vil | Valum \/OM,/(M W‘W)/(N V\V/U\'\\'
Range & Headings

-0 - Ll (50 2,0-0 1L with units - A1
, T} (9. 20-3 1.6 No. of readings - Al
{F -0 13-3 ‘ 13-3 (at least 5 readings)
16.0 | \1-© %5 e P 313 R Precision of V - Al
-0 (vn Wb (-5 4~ A 2 Calculation &

Precision of (u+v) - Al
L . .

Lo 33-6 1Y Calculation &

Precision of uv - Al

A0 | ek | 108
) 5.0 0% |w§ to-5 1 35-5 | 163

| ot | \egr | leut
L L O B A VPR ™ (¢

Cae)  Adp)  (3a4)

u+v cannot be bigger than 50.0 cm.

(d) Using the grid provided, plot a graph of uv against (v + v). [4] PD o
(e) The gradient of your line of best fit is numerically equal to the focal length f of the combination
of lenses.
Determine f.
S s {4 -
_ 55— £ 635 m (WF)
35 W= f= ... 63;0“ ..... 21 A
= \ (L J'/LOV
*gradient triangle and ())Po\oft\(u{v s} b\\() v [A 1]
coordinates must be ° ‘JR\”‘
shown on graph )
~ oyrodiont Wliwatte v CA11
Q) Aeactst SF pirta ik
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Range & Headings with units - A1

No. of readings - A1 (at least 5 readings)

Precision of V - A1

Calculation & Precision of (u+v) - A1

Calculation & Precision of uv - A1

within 10.0 cm to 25.0 cm

u+v cannot be bigger than 50.0 cm.

*gradient triangle and coordinates must be shown on graph

*Penalise if no workings shown. Give 0
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Scale - At least half the grid
Plotted Points - Correct to half a square (Allow 1 point wrong)
Curve/Line of Best Fit - Equal points on left and right
Axes - Labelled with units

* If students swapped axis, Plotted Points and Axes marks will be penalised. 
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(f)  Describe three improvements to the experiment that reduce experimental error.

, LA Cwgror gt Squae Yo align oy teas ol Sveey
Uit (bl of Malf oo TWee th]

ble.  onewaeny )

( (N\% U‘U-Z()m Q [Total: 20]

4 Secure the lenses using lens holders/glue

5 Ensure lens, screen and triangular card are perpendicular to bench using a set square/protractor

6 Use a single lens instead of two lenses

Reject

- conduct experiment in darker room
- repeat the experiment

. i s 24 12 Secondary 4 Express
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4       Secure the lenses using lens holders/glue

5        Ensure lens, screen and triangular card are perpendicular to bench using a set square/protractor

6       Use a single lens instead of two lenses

Reject 

- conduct experiment in darker room
- repeat the experiment
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