wmEm 20262028

CIE IGCSE Physics £ E gl

0625 - Core & Extended - SEI& 5 &k

ik



(I o i 5 - 3
P A T A e 3
B 1 BT AL (o IR T oot 3
BT 2 R R EDL (B R RO TE) oot 10
BR 30 AR IE R R (M R R L0 T0) ot 16
B 4: FEEIRE S (R IR oo 18
WA 5. B HIRIEE (IR R T TOTE) et 30
P I R e 33
MR 1 AR AL T (AR R R TITE) oot 33
BT 2 RIS (A AR TITT) oot 40
BRI 30 LRSI (R R R R TE) oot 47
BT A HR SIS (A AR TITT) oot 55
B S BRI (o R T LT ot 61
P B G I .. 64
B 1 3R B EREEEL (I A R R T oo 64
BRI 2: IR S BAEIE MR R R R TT) oo 78
BT 30 B RAEIE (R IR oo 88
BT 4 BTG 4 B (I R T 70 oot 100
PA R B T BT 101
FF 1: B ERE I (IR R R R TT) oot 101
B 2 HIIEAER (I R R TETE) et 112
B 30 RIS I (A R R R T ) oottt 114
B A BB IS (AR oo 118

P S T Bt 125
LEUR R A SURNCIN I E b & & Sheid NS 125
BR 2 ERLREFTFRORTEHE (A A AR A) o 128
A3 HEEBE B RGMZE (AR IT) o 144



[P] £/ P LI Ak

| P1IEESRSE

RRE 1 HERIZEE (F2 55k Kok koY)

i B TS B R BIRCP A 5 , AnBFR RN T A R B SRR A
0B YR A P IS BRI 52 4 1R 8 HL AN HR M 7 e D BE BRI - b BT B el R R
PN LR Y S AR T R o, R E T 2R, Dl .

e R (°C); faE; MEiRE

RO B JE v R R U AT FR I L S PRI T+ 2 L 20 2 T 334

(= BEAFHIFHE )

In this experiment, you will investigate the cooling of water.

Carry out the following instructions, referring to Fig. 2.1.

thermometer

lid bench

beaker : i
( |

Fig. 2.1

(e) State one precaution that you take to obtain accurate temperature readings.

Explain briefly the reason for this precaution.
(2023 H 7 0625/52 #255i(e))
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1. In this experiment, you will investigate the cooling of water in a metal can.

thermometer
[ 1

Refer to Fig. 2.1.

metal can —__|

bench

Fig. 2.1

(e) Explain why it is good practice to read the thermometer scale at right angles to the reading.
(2024 & 75 0625/51 45255i(e))
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2, A student investigates the cooling of hot water in a beaker.

She uses the apparatus shown in Fig. 2.1.

i
thermometer [
beaker F
' bench
30
20
Fig. 2.1

(b) The student pours hot water into the beaker and records the initial temperature 6in Table 2.1.
She then records the temperature 6 every 30s. Her values are shown in Table 2.1.

Describe one technique that you use to ensure that temperature readings in this type of
experiment are as accurate as possible.
(2025 57 0625/63 45218i(b))
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A student investigates the cooling of water under different conditions.

Fig. 2.1 shows the set-up.

thermometer

beaker. . bench

2 | |

Fig. 2.1

(f) The student uses a measuring cylinder to measure 200 cm? of hot water. She reads the scale
at right angles.

Suggest another precaution to obtain an accurate reading of the volume of the water.
(2023 2 0625/61 552/ (F))
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3. Astudent investigates the cooling of hot water in a beaker.

The apparatus is shown in Fig. 2.1.

thermometer

beaker
bench

Fig. 2.1

(f) Name the apparatus that the student uses to measure the volume of water.
(2025 H 7 0625/61 45255i(f))
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4. In this experiment, you will determine the internal diameter d of a boiling tube.
You are provided with an empty boiling tube held vertically in the clamp of a retort stand.

The apparatus is assembled as shown in Fig. 1.1.

..

stand

= = |

water

boiling tube

Fig. 1.1

(g) Itis important to avoid line-of-sight (parallax) errors when reading the scale of the measuring
cylinder.

Describe how such errors are avoided. You may draw a diagram.
(2025 H 28 0625/52 %1 5i(g))
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5. A student investigates the cooling of water in a metal container.

(f) Draw a measuring cylinder containing water. On your diagram show the line of sight you use
to obtain an accurate reading of the volume of water.
(2024 475 0625/61 £524i(F))
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A student investigates the effect of insulation on the cooling of water.

He uses the apparatus shown in Fig. 2.1.

Beaker A is covered with material that is a thermal insulator.

Beaker B is identical to beaker A but has no insulation.

clamp
thermometer 1
beaker A
beaker B bench
insulation W
1 |
30
20
10
Fig. 2.1

(b) The student pours 200cm?® of hot water into beaker A and records the temperature 6 at
time t=0.

He records, in Table 2.1, the temperature of the water in the beaker every 30s.
The student repeats the procedure for beaker B.
It is important that the temperatures are recorded at exactly every 30s.

Describe a technique which will make it easier for the student to do that.
(2025 7 0625/62 45215i(b))
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In this experiment, you will investigate the period of a pendulum.

6.
Refer to Fig. 1.1 and Fig. 1.2.
m—qmmm - I 4\suppor’[ l—\—‘]\ support
d F
X ll’ \\\
bob - N
Ot o @
_/
v
\»
floor
one complete
oscillation
Fig. 1.2

Fig. 1.1
A pendulum has been set up for you as shown in Fig. 1.1. Do not change the height of the support.

(e) Describe one technique that you use to improve accuracy when measuring the time t for

10 oscillations.
(2024 425 0625/51 #51i(e))
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7.  Astudent investigates the cooling of water.
The student sets up the apparatus shown in Fig. 3.1.

thermometer
[ =1

stand

beaker

Fig. 3.1
(b) (i) Suggest why the student waits for 30s before measuring the initial temperature of the

hot water.
(ii) State how the student ensures that the temperature readings are as accurate as possible

(2025 425 0625/62 #3/5i(b))
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8. Astudent investigates the cooling of hot water in a beaker.

The apparatus is shown in Fig. 2.1.

thermometer

beaker
bench

Fig. 2.1

(d) In the experiment, the student aims to investigate the effect on the temperature of the hot
water as cold water is added.

(i) Complete the sentence to explain why it is important to add the cold water without delay
at each stage.

(ii) Complete the sentence to explain the reason for stirring the water at each stage.
(2025 H 7 0625/61 5525i(d))
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A student determines the diameter of a marble by two methods and calculates the density of the
material from which the marble is made.

Some marbles are shown full size in Fig. 1.1.

| |
| D :
‘ :
i ! bench
| |
| |
| |
Fig. 1.1
Method 1
Method 2
(b) Fig. 1.2 shows two wooden blocks and one of the marbles.
wooden blocks marble
bench
Fig. 1.2

Describe how the student uses the two blocks and the marble to determine a new accurate
value for the diameter of a marble.

Draw a diagram to show the arrangement.

Describe clearly how the student ensures that the value for the diameter of a marble is as
accurate as possible.

(2023 £ 0625/62 45 115i(b))
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1. In this experiment, you will investigate the behaviour of a spring and use it to determine the mass
of an object.

A stand and spring have been set up for you.

Refer to Fig. 1.1.

(b) Describe a technique you used when measuring the length of the spring, to ensure an
accurate reading. You may draw a diagram.
(2025 7 0625/52 45115i(b))
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2. Astudent investigates the balancing of a metre ruler.

Fig. 1.1 shows the apparatus.

50.0cm mark

load object Q metre ruler

o [ X S Y ] 100

| . . . ]
A\ 90.0 cm mark

bench

pivot
Fig. 1.1

(d) Explain how you ensure that the centre of object Q is directly over the 90.0cm mark of the
metre ruler. You may draw a diagram.
(2025 &7 0625/61 45115i(d))
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3.

In this experiment, you will investigate the period of a pendulum.

Refer to Fig. 1.1 and Fig. 1.2.

+—— support

bob

floor

Fig. 1.1

L —d——support

U\
A
AR}
1 \)
1 A}
1 1}
1 [}
1 \)
1 \)
1 \)
1 A}
1 [}
1 1)
1 A}
1 A}
1 1
1 \)
1 A}
1 1Y
1Y

1

20

~

one complete
oscillation

Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1. Do not change the height of the support

(d) Describe one technique that you use to improve accuracy when measuring the distance d.

You may draw a diagram to help your description.

(2024 %25 0625/51 451 5(d))
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4. A student investigates the stretching of a spring.

Fig. 1.1 shows the set-up.

/////spﬂng

| metre ruler
clamp stand —|

bench

““““\“‘“‘“‘\““““‘\““““‘\““““‘\‘“‘\“‘\“!ﬂnl\“‘“““\““““‘\”“““Ol

=
(=]
(=]

Fig. 1.1

(@) The student measures, and records in Table 1.1, the unstretched length [, of the spring. He
does not include the loops at the ends of the spring in the measurement. The value [, is the
length of the spring when the load L on the spring is 0.00N.

Describe one technique you would use to obtain an accurate value for ;. Draw a diagram to
illustrate your answer.

(2024 2= 0625/61 £ 1/8i(a))
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A student determines the focal length of a converging lens by two methods.

illuminated object

| v . ,
u 5 1 plain white screen

lam
amp lens

bench

=

Fig. 3.1

(@) The student sets up the apparatus as shown in Fig. 3.1.

Suggest one precaution that must be taken when setting up the apparatus to ensure accurate
measurements.

(2024 £ 0625/62 453 1i(a))
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ARSE )
5.

A student determines the focal length of a converging lens.

She uses the apparatus shown in Fig. 3.1.

illuminated u . v | screen
object !
ﬂ lens
lamp M bench
I I

Fig. 3.1

(e) Suggest one precaution that can be taken to ensure measurements are accurate in this
experiment.

(2023 475 0625/63 453}i(e))
[ZFZ=] Kt REEEERE
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ruler.

He uses the apparatus shown in Fig. 1.1. The scale of the metre ruler faces upwards.

force meter X\ :
L] ﬂ
0.0cm mark metre ruler \C_I’__l
4
1.50N load
[ | [
Fig. 1.1

(a) The student ensures that the metre ruler is horizontal.

Briefly describe how to check that the ruler is horizontal. You may draw a diagram.

(2025 E 2= 0625/63 55 15i(a))
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A student investigates the forces supporting a metre ruler to determine the weight of the metre

bench
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A student investigates the properties of a resistance wire.

He uses the circuit shown in Fig. 3.1.

i

A crocodile clip

resistance wire
Fig. 3.1

(a) On Fig. 3.1, draw a voltmeter connected to measure the potential difference (p.d.) across
length [ of the resistance wire.

(2023 2 0625/62 45315i(a))
R pE IR R RS B S RS IR
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1.

A student investigates a circuit containing different combinations of resistors.

She uses circuit A, shown in Fig. 2.1.
Circuit A is not yet complete.

o O
®
U 3Q
— A
P Q
Fig. 2.1

(@) On Fig. 2.1, complete the circuit to show a voltmeter connected to measure the potential
difference (p.d.) across resistor U.

(2023 E 7= 0625/63 £5255i(a))
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A student determines the resistance of a resistor.

She uses the apparatus shown in Fig. 2.1.

O O

metre ruler
resistance wire

T\1 00.0cm mark

é@ resistor crocodile clip

Fig. 2.1

(g) The resistance wire can become very hot during this type of experiment.
Suggest one change to the apparatus that prevents this.
(2024 %7 0625/63 4525i(g))

fE: HRERORIERILE . BSOS ERHE K.

1 =

A

%3, RUEHREAER RN, LIRS
HELE Fp AR I — N R4 HELRH

RAA 4 BRI (F5kkokkvx)

it

CHYD  EYIBGL ST e AR N S RSOl 4R E S R ONEEE
HAKRND . FBERRLIAC s NS B A AR R .

MBS, SRR NG, B at e PR ALV R VRTE M B GERIS , LL
IR B A -

Beep ., WM AER —EL L, FEEEN5.0 em.

seges ME 90 °; VEL




I FH BB S A A 5 08 U IE B B, St IR AR P R

(— BB EEEAE )

In this experiment, you will investigate the refraction of light using a semicircular transparent block.

Carry out the following instructions using the separate ray-trace sheet provided. You may refer to

Fig. 3.1 and Fig. 3.2 for guidance.
‘<\eye

hole N
P A C B Q
D
L
Fig. 3.1

(@) = Draw a line across the ray-trace sheet supplied, approximately in the middle. Label the

line PQ.

*  Place the transparent block, largest face down, with the straight side on the line PQ and
the curved side below the line.

*  Draw round the outline of the block. Label the ends of the straight side of the block A
and B.

* Remove the block and draw the normal NL through the centre of AB. Continue the
normal so that it passes through the curved side of the block.

e Label the point C where the normal NL crosses AB.

(2023 B2 0625/51 534i(a))
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1. In this experiment, you will investigate the reflection of light by a plane mirror.

Use the separate ray-trace sheet provided. You may refer to Fig. 1.1 for guidance.

(@) = Draw a line LN 12cm long across the ray-trace sheet supplied, near to the top of

the sheet.

*  Label the mid-point of the line with the letter M.

* Draw a line PR parallel to line LN at a distance 12.0cm below it across the full width of
the page.

. Draw a normal to LN at the point M.

*  Extend the normal downwards to the bottom of the page and label the end of the line S.

*  Label the point where the normal line crosses PR with the letter Q.

(2025 425 0625/52 #f31/8i(a))
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In this experiment, you will investigate the refraction of light by a transparent block.
You will determine a quantity known as the refractive index of the material of the block.

Use the separate ray-trace sheet provided.

You may refer to Fig. 3.1 for guidance.

hole—_ O | —ray-trace sheet
E
0
A N B
2cm
D F c
9\.\ _eye
Fig. 3.1

(a) Place the transparent block approximately in the centre of the ray-trace sheet. Carefully draw
round the block and label the corners A, B, C and D as indicated by Fig. 3.1.
Remove the block from the ray-trace sheet.

Draw a normal to line AB at a point N, 2cm from A. Extend the normal downwards until it
crosses the line CD. Label the point at which it crosses CD with the letter F.

Draw a line NE, as indicated by Fig. 3.1, 7cm long and at an angle 6, = 15° to the normal.
(2024 425 0625/53 #33Hi(a))
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(AT ) REBIPE TACE iR, WM 4, ZER A By C. D, BXEW.
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3. A student investigates the reflection of light by a plane mirror.
The student’s ray-trace is shown full-size in Fig. 1.1.

L ° N

Fig. 1.1

(a) The student:

e drawsline LN
e labels the mid-point of LN with the letter M
e draws aline PR parallel to LN and 10.0cm below it

On Fig. 1.1, draw a normal to LN at the point M. Extend the normal downwards until it crosses
the line PR. Label the point at which the normal crosses PR with the letter Q.
(2025 47 0625/62 % 1Fi(a))
[FZ] &I MHAREETLN, 1 FTEKZPRTQ,
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(Z. mEtHEZFENLE ]
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A student investigates the refraction of light by a transparent block.

The student’s ray-trace sheet is shown full-size in Fig. 3.1.

22



P,

Fig. 3.1

(c) The student views the images of P, and P, through the block.

He places two pins P; and P, so that pins P, and P, and the images of P, and P, all appear
exactly one behind the other.

Draw a line through P; and P,. Extend this line to meet CD.

Label the point at which this line meets CD with the letter F. Label the lower end of this line
with the letter G.

Extend line EN to approximately 5cm below line CD.

Label the point at which this line crosses CD with the letter H. Label the lower end of this line
with the letter J.

(2025 7 0625/62 4i31i(c))
fé: B PS5 P BWGRES, & B B MHATOEREZ, 10 EEKECD, ZEbrh F, T
A G
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4. Astudent investigates reflections in a plane mirror.

A ray-trace sheet is shown in Fig. 3.1.

M R

Fig. 3.1

(b) The student places the reflecting face of the mirror vertically on the line MR.

He places two pins, P, and P, on line AB.

Mark the positions of P, and P, with crosses (X) on line AB at a suitable distance apart for
this type of ray-trace experiment. Label the positions of P, and P,,.

(2025 2= 0625/61 £3/5i(b))

[£%] P. B {F AB £, HEARNT 5.0 cm.
[#R47) 7EELk AB FRIBI /MRS 4R P B MRS AT 5.0 cm,
%: B. BT AB b, MEA/AT 5.0 cm.
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5.

A student investigates the refraction of light using a semicircular transparent block.

Fig. 3.1 shows her ray-trace sheet.

Fig. 3.1

Draw a normal NL through the centre of AB.

e Continue the normal so that it passes through the curved side of the block.
*  Label the normal NL.

*  Label the point C where the normal NL crosses AB.

(@) (i)

(i) -« Draw aline DC, below line PC, at an angle / = 20° to the normal and to the left of
normal.

(iii) - Mark with neat crosses (X) the positions for two pins on line DC at a suitable
distance apart for this type of ray-trace experiment.
* Label the positions P, and P,

(2023 E = 0625/62 553 55i(a))
[FE] B4 NL ®EH V4 AB; i =20°; B B HEA/NT 5.0 cm.
[fE#T] i AB Wyrp iR, M EKIFhRh NL, 5 AB 32 sibsh C.
TERLZEM. PC FI5/EDC, fii i =20°%
FEDC ERXSHr Pv By, fERREEEA/NF 5.0 cm.
% ¥R NL EH 4> AB, i =20°, B+ B HEA/NT 5.0 cm,
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(= WS EF EE R

fREHE I PIACEH i — 068 [/ — AR LR DA I BBOR B0 22 38 5 75 1 i 228008
FHEEN KT
iAW VASEN] - WRZE IS LU BIARR A A7 06 5%

WwHAE . FFRREER

ez 5em; FE; L

U BT B B EOR AR A R, e B PIEHAIEER T 5 cm FHRFFEHEL

. AT EIR E

In this experiment, you will investigate the refraction of light by a transparent block.

Use the separate ray-trace sheet provided.
You may refer to Fig. 3.1 for guidance.

hole
\
~O
E

0
A N B

2cm
D C

’:‘ _eye

Fig. 3.1

(e) Describe one technique to use in this type of experiment to ensure accurate results.
(2025 25 0625/52 #33Mie))

fiE % fE—EE R PRENR ATREROT, [EEHER T L) 5 ems BHEEMIRIR, [RIREAOET A 22 15 A
HLRTT 1 225N

26



PSS

6.  Astudent investigates the refraction of light using a semicircular transparent block.

Fig. 3.1 shows her ray-trace sheet.

Fig. 3.1

(c) State one precaution that the student takes to produce an accurate ray trace.
(2023 E 7 0625/62 4535i(c))

[ZF=] R —EZ ERPKEHERT 5 cm.
[EAr] % AR —HER ERWME R ATRERT, MEEHEERT 5 cm, AIB/NEZTT IR ZE .
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7. Inthis experiment, you will investigate the refraction of light using a semicircular transparent block.

Carry out the following instructions using the separate ray-trace sheet provided. You may refer to

Fig. 3.1 and Fig. 3.2 for guidance.
<\eye

hole N
P A c B Q
D
L
Fig. 3.1

(d) State one precaution that you take to produce an accurate ray trace.
(2023 E 7 0625/51 45385i(d))

[E=R] fREES 9000 B .
[AEAT] 2 M SRR, WIS VIR O BT XI5 . lslINEH Rk i) (L B R 22
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8. Astudent investigates the refraction of light in the material of a transparent block.

Fig. 3.1 shows the ray-trace sheet. The student places a transparent block on the sheet and labels
the block ABCD.

A B

Fig. 3.1

(d) (i) Tick one box to complete the sentence.

To produce the most accurate ray-trace, a student places the pins P, and P,

exactly 5.0cm apart.

less than 5.0cm apart.

more than 5.0 cm apart.

(i) Suggest two other techniques that the student can use to produce an accurate ray-trace.
(2025 425 0625/61 #5315i(d))

[ZZ] () KF5.0cm; (i) REFHEEEE: HREEENL.
[#%ir] &: () AFEKT 5.0 cm.

(i) fRFpIREFSARMEE: FARSEE L.

FHEER R AT I/INT R ZE . BB AR AN ol s M B R E
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9. Astudent investigates reflections in a plane mirror.

A ray-trace sheet is shown in Fig. 3.1.
M R

|
4

Fig. 3.1

(f) State two techniques that you use in this type of experiment to obtain an accurate ray trace.
(2025 EZ 0625/61 £53/5(H))

[ZE] FFEAHEZE D 5 cm; (RFFGHEH SR EA.

[Ar) % R —ER ERWKERERD 5 cm, FFOREFEES 4UR 5 H.
FHEESAR T INGZTT MR 2, BB EHE T DLEH AR B AT X5

AE 5 BAERAE (Fk ki)

Il LB EEGEEMRIALE, REGAGET W WTTRA S PG R SE B P L B
AR, SOt EGER __ Eh, Bl REmALEE . AU P Tl o
B AP B S M AR T 1S K B (R 5 TR R R X EL L

B G NRREE

FAUH MBI BB JCHE AR I R BRI, Se el im0 E, AR GO

A student determines the focal length of a converging lens.

illuminated object

screen
lens

bench

Fig. 3.1

(a) The student sets up the apparatus as shown in Fig. 3.1.
He sets the distance u between the illuminated object and the lens to 25.0cm.

He places the screen near the lens and moves the screen until a focused image of the
illuminated object is seen on the screen.

Describe a technique for obtaining an image that is as sharp as possible.
(2024 H 7 0625/63 453 i(a))
i FOCBRAEE G, ICREZERE, 605U FE R G AL E
BIEAOCEWME G /AMERZ, HEERILS, RS,
% ZEHIEH DG, TERIEM AL E RO .
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1. A student investigates the image formed by a converging lens.

The apparatus is set up as shown in Fig. 3.1.

converging lens screen

in holder

illuminated
object

/

&)

Fig. 3.1

(f) State one technique you use when doing the experiment to ensure that the image on the
screen is as clearly focussed as possible.
(2024 & 75 0625/62 4535i(f))
[ZE] 28 EBIDEHR.
(24T W R BRI R ADEEE, [G 5 B Sl AL E, Pl NME A .
% ZEHEBIDL.

2. A student determines the focal length of a converging lens.

She uses the apparatus shown in Fig. 3.1.

illuminated u . v | screen
object |
ﬂ lens
lamp bench
I I

Fig. 3.1

(a) The student sets the distance u between the illuminated object and the lens to 20.0cm. She
moves the screen until a sharp image of the illuminated object is seen on the screen. She
then measures, and records in Table 3.1, the distance v between the lens and the screen.

Describe a technique to obtain an image on the screen that is as sharp as possible in this
experiment.

Include in your description:

*  where the screen should be placed initially
*  how an accurate position for the sharp image is obtained.

(2023 &= 0625/63 #5375i(a))

[ER] Sk CRRTEESM T, 218 Mum B BB 7T MM sl Bl S E )G . Pl G AV
Hah.

UREAT] Sefet B e BB M . HrGH BRI IRl B B L 77 e R 3l

LI 0 d T AT ) (52 L) WF¢@@%%F HEEBOGE Y

B BOCTRRTE BB, SRR HT R R B IR E .
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In this experiment, you will investigate the image formed by a converging lens.

Refer to Fig. 3.1.

illuminated
object converging lens
in holder
|:| screen
i D i
Fig. 3.1

(e) (i) State one technique you use when doing the experiment to ensure that the image on the
screen is focused as clearly as possible.

(ii) This experiment is usually done in a darkened room.

Explain how this makes it easier to see when the image is in focus.
(2025 H 2= 0625/52 5338i(e))

[ER] () ZEHEHHER. () BERESFHRERISOXTHER R, BERAZERSHN
[iEdT] ZEuiEHhiEs. HERBNERSY.

W R B ESS . EERS RRH AR A ELEERR . BRI SE A S HEN

B () REHER B (i) EHRS 5 AR BT LR .
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4. A student investigates the image produced by a lens.

Fig. 3.1 shows the set up.

illuminated
object u v

\ , screen

lens

bench

Fig. 3.1

Fig. 3.2

(b) The student places the lens at a distance v = 25.0cm from the illuminated object.
He moves the screen until a clearly focused image is formed on the screen.

He measures the distance v between the centre of the lens and the screen.

Describe two techniques that you use to obtain a clearly focused image.

mrs

(2024 4725 0625/61 £53/5i(b))
[ZZE] ZIEFERHIGH: BN RS AT 5258
UEAT ) ZARRTRAEZESE . T A5 T A L 5 P 0 0 L PR T I R 5 s R e vl 14 K PR 5 o
HARIRIF BT O BE o
% ZABHIER DR, FEAERIRE RS BT LR .

| P2 g%

m
<

A MFREIWER (Fiik k ki)

N

SOFSEE R, HAARREINCENE, HAAREMBSI MR HRaEm KR 2

Fich :
LA LR, ARSI GBI A AR AR A PR A ) 3 S
FHAR,

PR B T AT R A QKA AR ) BEAR ORI [ s iR AR 1A BT em?s 3@ BEH °C 3%
MRo
B AR MF
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(— EEEHERIEAT )

In this experiment, you will investigate the cooling of hot water from different initial temperatures.

Carry out the following instructions, referring to Fig. 2.1.

clamp

thermometer
boss

.
|

beaker stand

bench

Fig. 2.1

(e) State one variable which must be controlled so that the comparison of x, and x, is valid.

(2023 £Z= 0625/52 £521i(e))
f ARSI BRI RIAGIREE . KR AR S S MA & AR, 0% U Sty v K B AR A [ o
B A URSLHAE A RAER K o
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1. In this experiment, you will investigate the cooling of water in different sized beakers.

Refer to Fig. 1.1.

thermometer :|
beaker B
beaker A
bench
L A |
Fig. 1.1
(d) Calculate the average cooling rate x for beaker B.
Use your readings for beaker B in Table 1.1 and the equation
0~ iso
T
where T = 180s and 6, and 0,5, are the temperatures of the water in beaker B at t = 0 and

t=180s.

Include the unit for the cooling rate.

(e) (i) Astudentthinks that more thermal energy is lost from the surface of the water in beaker B
than from the sides of beaker B.
Suggest an additional experiment that she can do with beaker B to test her idea.
You are not required to do this additional experiment.

(ii) Suggest how the cooling rate of the water in beaker B in this additional experiment
compares with the value of x in (d) if her idea is correct.
(2024 425 0625/53 5 115i(e))

[EZR] () ZA5ert B s, 7EHRSMPME TES S () WAERNT .

UREAT] 25 Bebh B NE)a . K IEHCASZ 2IHH], 000 B SAEAAR . BRI R IIBGES T . fn
wi e D B R S B 2, OB AN RN T S,

B fBER B NEEEE S A AERNT 5.
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A student investigates how the volume of water affects the rate at which water in a beaker cools.

She uses the apparatus shown in Fig. 2.1.

thermometer
beaker
bench

» SIE T )
(@]
(V]
=

\_ J

Fig. 2.1

(e) Another student repeats the experiment.

State two variables, other than initial water temperature, that he should control to obtain
readings that are as close as possible to those in Table 2.1.
(2024 H 7 0625/63 452/i(c))
[EZ] Betripiel; =i
[FRRAT] SRR S IR AR S MK v A o i AT S i3l 5 D S e, A P AR AR 1)
BIBERE . I ORFR 2 IRAR A o
B BRAMAIRTEL: =il

(. BERREZAEEE ]

SRR — AN RBE S — DRSS, 3 AR R AR 24 HAT PP P B S T XA I
B2 AOAERARE.
A U AE AL X LA BLAR ML (B SO SE R T AR R, B X A i

BT AR BUER . %8 B ZRANE SR B AR B A5 % )P 8 ) LA ]
Kz 5 LK
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VN UH Hi B suitable values. TG 2 AR SO HOR BN, SEP K22 mT 7 B A L 155
B fe

In this experiment, you will investigate the cooling of water.

Carry out the following instructions, referring to Fig. 2.1.

thermometer.

beaker— ' bench

Fig. 2.1

(d) A student states that the average rate of cooling of the water decreases as the temperature
comes nearer to room temperature.

(i) Suggest one change to the experiment that you could make to test the statement.

(ii) Suggest how to display the results to make it easier to see the trend in the rate of cooling.
(2023 E 2= 0625/51 £5245i(d))

fiE: () SREEAERCK I I EKIE ., BER KRB ER, AR EE/NA R

(i) LUK el KR INRIAERE i e 3 A0 R N8 J1E 2R i I ) PR 22

B SEA DRI ) KRBT R s AR B A
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3.

4,

In this experiment, you will investigate circuits containing different combinations of resistors.

Circuit A has been set up for you.
Refer to Fig. 3.1.

Resistor R, must remain in place throughout the experiment.

® ®
R‘I
—1_
P R, Q
—
Fig. 3.1

Circuit A

(f) A student determines the resistance of R,. He uses a variable resistor in circuit B to control
the current and draws a graph of V against I.

Briefly explain one advantage of using a variable resistor to control the current.
(2025 ¥ 7 0625/53 45355i(f))

ZEE] AT B AR AR 7T 75 (5 AR 2 4 A R B A
(AT ] BUR s R R E N it R, AR AESNCE . BT A S BAGL AL 5V RIEE .
B A5 R UG 2 A [F] B

A student investigates the period of a pendulum.

Fig. 1.1 shows the set-up.

(c) The procedure can be repeated to plot a graph.

Suggest additional values of d that are suitable for the experiment.
(2023 425 0625/62 %5 1Hi(c))
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[ZZ] 20 cm. 40 cm. 60 cm. 80 cm

[#247) dBUE . 453G EL0 cn®100 cn TG E A, B E20 cm. 40 cm. 60 cm. 80 cmo
2. 20 cm. 40 cm. 60 cm. 80 cm,

=

A student investigates a circuit containing different combinations of resistors.

She uses circuit A, shown in Fig. 2.1.
Circuit A is not yet complete.

O ©
®
U 3Q
— A
P Q
Fig. 2.1
(b) Circuit A
The student measures the potential difference (p.d.) V across resistor U and the current I in
the circuit.
[} [}
Fig. 2.2 Fig. 2.3
Read, and record in Table 2.1, the values of V and I shown on the meters in Fig. 2.2 and
Fig. 2.3.
Table 2.1
circuit VIV I/A R/Q
A
B 21 0.54
C 2.4 0.63
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(d) A student determines the resistance of resistor U using a variable resistor to control the
current in the circuit.

(i) Complete the circuit in Fig. 2.6 to show a variable resistor used for this purpose.

O O |

®

U ‘
|
| I

Fig. 2.6

(ii) Briefly explain one advantage of using a variable resistor to determine the resistance of
resistor U rather than the procedure carried out in (b) and (c).

(2023 2= 0625/63 £52/8i(d))

(2] (1) Bl Sk 2l FETR (1 3 A2 B FR RN it o (i) W5 (S M U FL RO R B 2 4
i

(AT () 7Er iR 5 LU B 7E R 10 i v BRI B AR RELES . HAT-S R ok 2 TR HERH

(i) U B AR B av e N B BT RE . AR TSR, TR 5 U E 2 AT 5 VI .

F: () SR E BRI N L (i) AT LU B 2 AR

ARA 2 MRIRFESI (F 5k kok¥ovx)

V4 A2 7% L IR i A VAR BRI A . T o = 200t 4151, gk °C/s 5K °C/min.
WSS AR AR R R, AR CEHERE 5 HAS KR
T,

BAAZRRED S AE S A HE, SAEES NEIFRPE,

St 2 Pre L . =X
B HAR:, WAR
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A student investigates the effect of insulation on the cooling of a liquid.

Plan an experiment which will enable her to investigate how changing the thickness of insulation
surrounding a beaker affects the rate of cooling of hot water in the beaker.

You are not required to do the experiment.
The apparatus available includes:

a glass beaker

a supply of hot water

a lid to fit the beaker
strips of insulation which can be cut to size.

In your plan:
* list any additional apparatus needed

* explain briefly how to do the experiment, including the measurements to take so that the rate
of cooling can be determined

* state the key variables to keep constant

e draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

*  explain how to use the readings to reach a conclusion.

You may draw a diagram if it helps to explain your plan.

(2024 25 0625/52 H4/80)
i AEGRETE TS ERAER .. HERWGHEZEEE d, e Rir aiE D> 5 A el
e ) S5 BE A
B R ARBIPORBINE —FAF, G ERBAPRIOE S ARRRE G 0, ROTaETT, Lt R
1) At J5IRIE 0. BAYEEES WEIFBCEEIE.
RAFKEIERR B B 25T DRIRAPRHE SR T AR ¥ 20 TR R RS ] o 3R ORI 2 R B/
mm, FE/CC, K/ °C, WIS, ¥HIZ/(°Cls).
i r = 20 AR B R P IR o DL d B r IR 5 d KRR N, TR R
R, POk HIEE .
B HROMEJZ RS RS AR AR R G A4S
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1.

A student investigates the rate of cooling of hot water in a container which has a lid.

Plan an experiment which will enable him to compare the effect of lids of different thicknesses on
the rate of cooling.

The apparatus available includes:

* abeaker
* asupply of hot water
* insulating material from which lids can be cut.

In your plan, you should:

* list any additional apparatus needed

*  explain briefly how to do the experiment, including the measurements to take so that the rate
of cooling can be determined

»  state the key variables to keep constant

e draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

e explain how to use the readings to reach a conclusion.

You may draw a diagram if it helps to explain your plan.
(2023 25 0625/63 #5480

[ER] WMEETIEE. YRR EAS N, KRS, T HIFHBCPE AR,

UREAT] BHGREETE. THIas. ERFIES . FrRFPEH G R AR R TR d AR ST, JEDS
MR

RIPHFRARRIPOK, RN R 6, THaaTHEs, L MIE T At JG0RER 6, fREFGER. wiT
HAAMH IR, A4S NI BCF (.

F N JTEE/mm, FHR/CC, K/ C, WA E/s, &HR/(°Cls).

i = 2000 SROPRS IR, DL d B R, A R TR B A IR S
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Hot water is poured into a glass beaker and allowed to cool down.

Plan an experiment to investigate how the rate at which the water cools depends upon the
diameter of the water surface exposed to the air.

You are provided with:

* asupply of hot water

* aset of glass beakers of different sizes

* ameasuring cylinder.

You may use any other common laboratory apparatus.
In your plan, include:

* any other apparatus needed

* a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

* the key variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to reach a conclusion.

You may include a labelled diagram if you wish.
(2024 475 0625/62 H54i0)

(2] ROKTE EAAAR RR TR ], bk R 590, THEIFLBCF RS R

UREAT] SIGREE T THI S ANIEbR R R, TEK T = BEAL IS BRI N AR d, IR E /D S AN AR E AR
PR RO RO, EERMAR R DR 0o FFAATHI, 05 35 B2 P ARHE R4 A0 B fe i I 1] At
s ORFRE BRI, AR R P fE.

F N KM ER/mm, FIE/CC, ARG/ C, WHINFE/S, WHIZR/(Cs).

Hior = At ROPEAHIZ, LLd AR, r APV, 35 E IR T B e HIZK B .

(. BE. BB MREN SRS AT |

WEGE— A B 0 SCI 5 SR, s AR B RS
N A A3 R AT e N

VA 1 25 U AR A LA 0 ] B = T R T S AN R ¥4 0 A I o
EAS R I D b ANE SBOME A IR T R 10 5 bR A B R A

B HARR HAH
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Hot water is poured into a glass beaker and allowed to cool down for 5 minutes.

Plan an experiment to investigate whether the rate of cooling of the hot water depends upon the
initial temperature of the hot water.

The rate of cooling of the water can be calculated using the equation:

decrease in temperature

rate of cooling = -
time taken

You are provided with:

a supply of cold water
an electric kettle

a 250 cm? glass beaker
a measuring cylinder.

You may use any other common laboratory apparatus.
You are not required to do this investigation.
In your plan, include:

e any other apparatus needed

* a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

e the variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to reach a conclusion.

You may include a labelled diagram.
(2025 7 0625/52 44180)

B BHGREETHAN I g o AR R B R AR K BN — BB . FPuk 5o KiRE 5 i
RRGURE, R IBOR S IR A K H AR BERIM I, R Bie e Ja FROLBR IR T, 1R T 46

i

2oyt t = 5 min, FUEBHIFERIORE T SUBPIE. WED 5 ANELEE: FMYHRES NEIHFRFY
fHo PREFKHIER BEMR 1 SIS [a]s SR ANBER fr EAH A o

R MRS | R R T | I L | SR L

m

n

HIT8 S 2R 1 E AR

r =

T,~T}

t
I3 B SRR BB S 2, AF v BE T, ZSALiIE o & r 66 T, AR A L, 78 Jnd R AR

Wi . 2 AR AN R G AR 0 5 R AR A5 R
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3. Astudent investigates the time taken for water to evaporate to dryness when heated from above.
Fig. 4.1 shows the set-up. The power of the heater is constant.
The following is also available:

e supply of water at room temperature
*  metre ruler.

infrared heater\
lead to power
u supply

shallow dish
| |
\I —— water

Fig. 4.1

Plan an experiment to investigate how one factor affects the time taken for the water to evaporate.
You do not need to write about safety precautions.
You should:

state any additional apparatus required

explain briefly how you would do the investigation

state the key variables that you would keep constant

draw a table, or tables, with column headings, to show how you would display your readings
(you are not required to enter any readings in the table)

*  explain how you would use your readings to reach a conclusion.

(2023 &Z= 0625/61 £H54151)

[25] MOBLTAMIAEE 5K B, WK ZE T a5 B 3 L
[AEHT] BGPTSR b, ZEXRAR AN AR SR Bl
HEIEIFRE T, KR 52 228 FRHE S £,

WOHER b, B/ 5 AENHE, BAEE MR KR B AR, I
BINAA IR, I A

joRF: A K L | TR L

PR AR h XSRS ¢, SRAE ¢ B h A LRIIE . 8 AR IR BEE B AL R A 45
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A student investigates the evaporation of water in an open dish.

Plan an experiment which will enable the student to compare the effect on evaporation of using
different diameters of dish.

The mass m, of water evaporated can be determined by using the equation:

Mg = My, =M,

where m, = the mass of water in the dish before experiment and
m, = the mass of water in the dish after experiment.

The apparatus available includes:

a range of shallow dishes with different diameters
an adjustable laboratory lamp to heat the water

a variable power supply for the lamp

a stop-watch

a supply of cold water.

You are not required to do the experiment.
You do not need to write about any safety precautions.

In your plan:

e list any additional apparatus needed

*  explain briefly how to do the experiment, including what measurements need to be taken
* state the key variables to keep constant

e draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

* explain how to use the readings to reach a conclusion.

You may draw a diagram or add to Fig. 4.1 if it helps to explain your plan.

lamp water

—

LR
(on
D
>
(e]
=

Fig. 4.1

(2025 &7 0625/53 #f5455)

(&5 B A (oA A A K B TR DL
U] BEORR. BRI T-RT . FORR MRS E d. AR B K . P
IR BT R oy BT SEAIAAR IR ] LA A K B o«

R AR BRI AL B A 5 A B, AR MR IR VI (R R, M. kT
HIZHER. AT LK THOBERT . ATH0 fR BRI B

BRH: WA L | NIRRT | AR KRR T | #%KR R R e
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WS BE B BL A FLREL R R M, AN KA —A E AR B, R QR AV S AR 5 L BHLAR) B R
B W JRBC BRI (Q)
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A student investigates the resistance of a wire.

Plan an experiment which enables the student to investigate how the length of a wire affects the
resistance of the wire.

%
Resistance R is calculated from the equation: R = T

where V is the potential difference (p.d.) across the wire and I is the current in the wire.

You are not required to do the experiment.

The apparatus available includes:

a selection of wires

a variable power supply
an ammeter

a voltmeter.

In your plan:

list any additional apparatus needed

complete Fig. 4.1 to show a voltmeter connected to measure the potential difference across
the wire

explain briefly how to do the experiment, including the measurements to take so that the
resistance can be determined

state the key variables to keep constant

draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

explain how to use the readings to reach a conclusion.

variable
power supply
—O O—
®
wire
Fig. 4.1

(2025 £ Z= 0625/52 554755)
i ATRR TP R R S LA GR I H R s 76 P HoRs W FE T FERAE AR U S P o , WA -5 1 R R K
R — RIS FERADR IR, MEEIGEERE I METFR, iCREERE V RRES I, i

FRTIFIF %

48



R-Y
BB R R, R BERAFRETTUENRED 5 MARE 1 S KRERSIRIER R KFY
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1.

A student investigates the relationship between the diameter of a wire and the electrical resistance
of the wire.

Plan an experiment which enables her to investigate how the diameter of a wire affects the
resistance of the wire.

Resistance R is calculated from the equation R = %

where V is the potential difference (p.d.) across the wire and I is the current in the wire.
The apparatus available includes wires of different known diameters.

In your plan:

e list any additional apparatus needed

* complete Fig. 4.1 to show a circuit suitable for measuring the resistance of a wire

e explain briefly how to do the experiment, including the measurements to take so that the
resistance can be determined

» state the key variables to keep constant

* draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

*  explain how to use the readings to reach a conclusion.

power supply
| o |

. .

resistance wire

Fig. 4.1
(2024 B 7 0625/63 45455
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2. Astudent investigates the relationship between the diameter and the resistance of wires.
The following apparatus is available:

wires with different diameters

instrument for measuring the diameter of a wire
metre ruler

ammeter

voltmeter

power supply.

Other apparatus normally found in a school laboratory is also available.
Plan an experiment to investigate how the diameter of a wire affects its resistance.

Resistance R is given by the equation R = T where V is the potential difference (p.d.) across the
wire and I is the current in the wire.

You do not need to write about safety precautions.
In your plan:

draw a circuit diagram to show the circuit you use

explain briefly how to do the investigation

state one key variable to keep constant

draw a table, or tables, with column headings, to display the readings (you are not required to
enter any readings in the table)

* explain how to use your results to reach a conclusion.

(2025 E 7= 0625/61 #5475)
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A student investigates the change in resistance of a lamp filament when the current in the lamp is
increased.

The following apparatus is available:

a power supply

a low-voltage filament lamp
an ammeter

a voltmeter

connecting wires.

Other apparatus normally found in a school laboratory is also available.

Plan an experiment to investigate the change in resistance of the lamp filament when the current
in the lamp is increased.

Resistance R is given by the equation R = v

T where V is the potential difference (p.d.) across the
lamp and I is the current in the lamp.

You are not required to do this investigation.
You should:

e draw a diagram of the circuit used

*  explain briefly how to do the investigation, including how to change the current

* draw a table, or tables, with column headings, to show how to display your readings (you are
not required to enter any readings in the table)

*  explain how to use your readings to reach a conclusion.

(2023 2= 0625/51 Z5478)
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3. A student investigates the brightness of a lamp.

Plan an experiment to investigate how the intensity (brightness) of the light produced by the lamp
is affected by the current in the lamp.

The apparatus available includes:

a lamp and power supply

a light meter which measures the intensity of light arriving at it
an ammeter

a variable resistor.

In your plan, you should:

*  complete the circuit diagram in Fig. 4.1 to show the variable resistor connected to control the
current in the lamp

» state the key variables to be kept constant

*  explain briefly how to do the experiment

e draw a table with column headings, to show how to display the readings (you are not required
to enter any readings in the table)

e explain how to use the readings to reach a conclusion.

(n)

“ R

&

o

light meter

Fig. 4.1

(2023 &2 0625/63 Z5475)
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A student investigates the change in current in a conducting liquid as the distance between two
electrodes is changed. The circuit is shown in Fig. 4.1.

O O

®

electrodes

Fig. 4.1

Plan an experiment to investigate the change in current in the liquid as the distance between the
electrodes is changed.

You are not required to do this investigation.
You should:

*  explain briefly how to do the investigation

» state the key variables to keep constant

e draw a table, or tables, with column headings, to show how to display your readings (you are
not required to enter any readings in the table)

e explain how to use your readings to reach a conclusion.

(2023 H 2= 0625/52 H470)
i P20 B RO B AR AN T 2 ] BE RS ., PAIA TR, IC MR REL 1.
B P HARIEE RS, BB ARE d, BUGERXTE T REFRIERE. ERPPEFIR T Bk
RANGE SHEBRRRE. KE. RREEEZERE.
e BAREIEE L IR £.
LA d Jatdefls T IR AR B 2 W B i b AR R PR AR AR AR o 25 I HRLIAL S A WD B G AR B4R
Hghie.



PSS

4,

A student investigates the current required to melt different fuse wires.

Fig. 4.1 shows part of the circuit the student uses.

The following equipment is also available:

fuse wires with a selection of different diameters and metals (all with the same length)
metre ruler

ammeter
variable resistor

e

fuse wire

Fig. 4.1
Plan an experiment to investigate how one factor affects the current required to melt a fuse wire.
You do not need to write about safety precautions.
In your plan:
» state the variable that you choose to investigate
e complete the circuit diagram on Fig. 4.1
* explain briefly how to do the investigation
» state a key variable to keep constant

* draw a table, or tables, with column headings, to display the readings (you are not required to
enter any readings in the table)

e explain how to use your results to reach a conclusion.
(2024 425 0625/61 fH455)
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A student investigates the motion of a ball through the air.

Plan an experiment which will enable him to investigate how the range of the ball depends on the
angle at which it is launched.

The range is the horizontal distance that the ball travels after leaving the end of the channel
shown in Fig. 4.1 and before hitting the ground.

You are not required to do the experiment.
The apparatus available includes:

* aflexible channel, as shown in Fig. 4.1, which can be bent at different angles
* aselection of balls, each of different diameter and mass.

In your plan, you should:

list any additional apparatus needed

explain briefly how to do the experiment — you may add to Fig. 4.1 if it helps your explanation
state the key variables to keep constant

draw a table with column headings, to show how to display the readings (you are not required
to enter any readings in the table)

e explain how to use the results to reach a conclusion.

flexible channel

variable angle

floor

Fig. 4.1

(2023 2= 0625/52 #54550)
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1. A student sets up a flexible track on the laboratory bench.

The student investigates the motion of a metal ball as it rolls from rest down the track. The metal
ball rolls down the track, up the other side of the track, and comes momentarily to rest at a height
h above the bench before rolling back down again.

Plan an experiment to investigate how one variable affects the size of this height h.

The apparatus available includes:

» flexible track

*  two clamps, bosses and stands to support the track

. selection of metal balls.

Fig. 4.1 shows how the flexible track is supported.

Fig. 4.1
In your plan:

* state the one variable you have chosen to investigate
* list any additional apparatus needed

e explain how to do the experiment

» state the key variables to be kept constant

e draw atable, with column headings, to show how to display the readings (you are not required
to enter any readings in the table)

* explain how to use the readings to reach a conclusion.
(2025 475 0625/62 45470
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A student sets up a flexible track at the edge of a bench. The student investigates a metal ball
as it rolls from rest down the track and travels through the air. The metal ball travels a horizontal
distance d through the air and lands in a tray of sand placed on the floor.
Plan an experiment to investigate how one variable affects the size of this distance d.
The apparatus available includes:
* flexible track
e clamp, boss and stand to support the track
*  selection of metal balls.

Fig. 4.1 shows how the flexible track is supported.

stand clamp
flexible track

metal ball

bench
o path taken
! IR by ball
. ‘<//y
floor ! sand
L b |

In your plan:

state the one variable you have chosen to investigate

list any additional apparatus needed to measure this variable

explain how to do the experiment

state the key variables to be kept constant

draw a table, with column headings, to show how to display the readings (you are not required
to enter any readings in the table)

* explain how to use the readings to reach a conclusion.

(2024 2= 0625/62 £H4151)
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A student investigates the bending of composite strips of wood when they are loaded at one end.
The composite strips are made from identical layers of wood stuck together, as shown in Fig. 4.1.

Plan an experiment to investigate how much composite strips bend when they are loaded at one
end. Fig. 4.2 shows the set-up the student uses.

The student has a number of composite strips made with two or more layers of wood.

You are not required to do this investigation.

wood

—_———

Fig. 4.1

clamp

\I\ composite
bench [

strip

floor

Fig. 4.2
In your plan:

state the variable that you are testing

list any additional apparatus that you would use

explain briefly how to do the investigation

state the key variables to keep constant

draw a table, or tables, with column headings, to show how to display your readings (you are
not required to enter any readings in the table)

*  explain how to use your readings to reach a conclusion.

(2024 5 2= 0625/51 %54550)
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3.

A student investigates the speed of a small trolley moving down a sloping ramp.

Plan an experiment which will enable her to compare the effect of different angles of slope on the
average speed of the trolley between points on the ramp.

Average speed can be calculated from the equation:

distance

average speed = me

The apparatus available includes:

* along ramp with a support that enables it to be set at different angles of slope
* asmall trolley.

In your plan:
* list any additional apparatus needed

e explain briefly how to do the experiment, including how to take the measurements so that the
average speed can be determined

e suggest a possible source of inaccuracy even if the method is carried out carefully
* state the key variables to keep constant

e draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

*  explain how to use the readings to reach a conclusion.

You may draw a diagram if it helps to explain your plan.
(2024 425 0625/63 H54f0)
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A student investigates the refraction of light.

Refraction is the change in direction of a ray of light when passing into a transparent substance,
as shown in Fig. 4.1.

Plan an experiment which enables him to investigate how the concentration of a gel affects the
angle at which light is refracted when passing from air into the gel.

Atransparent gel block can be made by dissolving gel powder in hot water in a mould and allowing
it to cool. Changing the amount of powder will change the concentration.

Concentration is measured in g/cm3.
You are not required to do the experiment.
The apparatus available includes:

* samples of gel made at different concentrations and labelled with those concentrations
* aray-lamp which produces a narrow ray of light.

In your plan:

list any additional apparatus needed

explain briefly how to do the experiment, including the measurements to take

state the key variable to keep constant

draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

*  explain how to use the readings to reach a conclusion.

ray of light from ray-lamp

block of
refracted ray of light — | transparent gel

ray of light emerging from gel

Fig. 4.1
(2025 B Z& 0625/53 554551)
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1. Astudent investigates the effect of changing the colour of light on the focal length of a lens.
The focal length f of a lens is given by the equation f = (ubi_vv).

The distance u is the distance between an object and the lens. The distance v is the distance
between the lens and the image that is formed on a screen.

Plan an experiment to investigate the effect of changing the colour of light on the focal length of a
lens.

You are not required to do this experiment.
The following apparatus is available to the student:

illuminated object

a selection of coloured filters to change the colour of the light
converging lens

screen

metre ruler.

Other apparatus normally available in a school laboratory can also be used.
In your plan, you should:

* draw a labelled diagram to show the arrangement of the apparatus

* explain briefly how you would do the investigation, including the measurements you would
take

e draw a suitable table, with column headings, to show how you would display your readings
(you are not required to enter any readings in the table)

* state how you would use your results to reach a conclusion.

(2023 &2 0625/52 #5475)
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A student investigates the cooling of hot water from different initial temperatures.

She uses the apparatus shown in Fig. 2.1.

clamp
thermometer ]\ boss
beaker — stand
bench
30
20
10

Fig. 2.1

(@) (i) The student measures the room temperature.
Record room temperature 65 shown on the thermometer in Fig. 2.1.

(i) Describe one precaution that the student takes to ensure that this temperature reading
is as accurate as possible.

(2023 £HZ= 0625/62 £521i(a))
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1. A student investigates the cooling of hot water in a beaker.

She uses the apparatus shown in Fig. 2.1.

A
thermometer
beaker F
' bench
| AN |
30 I
20
Fig. 2.1

(a) Record room temperature 6 shown on the thermometer in Fig. 2.1.
(2025 H 7 0625/63 #215i(a))
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A student investigates the properties of a resistance wire.

He uses the circuit shown in Fig. 3.1.

— e o

A crocodile clip

resistance wire
Fig. 3.1

(b) (i) The student connects the crocodile clip to a length I =20.0cm of the resistance wire.
He measures the value of potential difference V and current I for the resistance wire.

Fig. 3.2 Fig. 3.3

Read, and record in the first line of Table 3.1, the values of V and I shown on the meters
in Fig. 3.2 and Fig. 3.3.

The student repeats the process for lengths [ = 40.0cm, [ = 60.0cm, [ = 80.0cm and
[=100.0cm of the resistance wire in turn.
His results are shown in Table 3.1.

Table 3.1
I/cm VIV I/A R/IQ
20.0
40.0 1.7 0.47 3.6
60.0 2.2 0.52 4.2
80.0 2.3 0.35 6.6
100.0 24 0.29 8.3
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(ii) Forlength [=20.0cm, calculate and record in Table 3.1 the resistance R of the resistance
wire. Use your values of V and I from (b)(i) and the equation

1%
IT .
(2023 2= 0625/62 453 10i(b))
ff: BIERBERENO0ZRSV, FH 1V A 10 /M,
B =15 =01V
V=10V+3x01V=13V
HREEREN0ZE 1.0 A, HHS0.2 A A1A 10 /ME,
AV =024 =0.02 A
I=080A+3x002A=0.86A

HR="Y%#
R= 01836\; ~ 150
% V=13V, I=08 A, R=151,
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2. A student investigates a circuit containing different combinations of resistors.

She uses circuit A, shown in Fig. 2.1.
Circuit A is not yet complete.

O O
®
U 3Q
— "
P Q
Fig. 2.1

(b) CircuitA

The student measures the potential difference (p.d.) V across resistor U and the current I in
the circuit.

o o
Fig. 2.2 Fig. 2.3
Read, and record in Table 2.1, the values of V and I shown on the meters in Fig. 2.2 and
Fig. 2.3.
Table 2.1
circuit VIV I/A R/Q

A

B 2.1 0.54

Cc 24 0.63

(2023 2= 0625/63 #52/5i(b))

[Z=)lV=17V; =042 A
[#247] BEEGIME R 0.1 V, $BEHMIT 1.7V, BIEEGIME R 0.02 A, F84M1T 0.42 A,
. V=17V, =042 A,
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3. In this experiment, you will investigate the resistance of a light-emitting diode (LED) when the
current in it changes.

The supervisor has set up the circuit as shown in Fig. 2.1.

+ —
———O (e,

P 220Q Q l//R

)
Y
Fig. 2.1

(b) « Disconnect the voltmeter from points P and Q.
*  Reconnect the voltmeter across the LED between points Q and R.
*  Ensure that the positive terminal of the voltmeter is connected to Q.
*  Close the switch.
Record the voltmeter reading Vg in the top row of Table 2.1.

*  Open the switch.
(2024 475 0625/52 $52i(b))
[ZZE] 9 Vor . KEBREIZ/A 01V
(24T MERIETE Qv R Wk, P& T R)E IR
% RS Vo, KEBEIEA 0.1 V.,
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4. In this experiment, you will investigate the resistances of identical wires connected in parallel.
A circuit has been set up for you. Resistor R, must remain in place throughout the experiment.

Refer to Fig. 2.1.

t O,
L 2
®
wire A n
C
. l ' B
wire B ﬁ
C
wire C % . .
W/ crocodile clips
[ _
Fig. 2.1
Circuit A

Move crocodile clip Ato a length [=95.0cm of resistance wire A.

(a) Close the switch.

Measure, and record in Table 2.1, the values of potential difference (p.d.) V across the
resistance wire and current I in the circuit.

Open the switch.

Table 2.1
circuit VIV I/A R/IQ
A
B
C

Circuit B

Do not disconnect crocodile clip A.

Connect crocodile clip B to a length = 95.0cm of resistance wire B.
It does not matter if crocodile clip A and crocodile clip B touch.

Wire A and wire B are now connected in parallel.

(2025 425 0625/53 #f52/8i(a))
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[ZZ£)] %4V <30V, I<1.00A #yszifg
URRAT] PEFFR, 40 i i R R IR R B FIE N R -
B WEHFAV <3.0V. T<1.00 A S,

5. Inthis experiment, you will investigate the resistance of a resistance wire.

Carry out the following instructions, referring to Fig. 2.1.

o o
®
l
Be °
sliding resistance wire
/\/\ contact C
N4
Fig. 2.1

(@) (i) Close the switch.
Measure the current I in the circuit.
(ii) Place the sliding contact C at a distance [ = 20.0cm from B.

Measure, and record in Table 2.1, the potential difference (p.d.) V across length [ of the
resistance wire.

Calculate, and record in Table 2.1, the resistance R of 20.0cm of the resistance wire.
Use the equation R = )_—/

Repeat the procedure using I = 60.0cm and [ = 100.0cm.
Open the switch.

(iii) Calculate, and record in Table 2.1, ’—f for each value of L

(iv) Complete the column headings in Table 2.1.

Table 2.1

1 v/ R/

~|7

20.0

60.0

100.0
(2023 475 0625/51 45245(a))

[ZER1T<2A, ZOEEWANE, B0 A V EDEE—OUNGOIFRE LA R=Y; £ em, V,
Q, Q/cm
[#EAT] mmREIE N I, FRETEERSENEA V., HV KA.
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R=Y
R_V
. T Il
g FAPAMRIK cms Ve Q. Qlem,
(E A s s
NG S5 O Nty R ve AN |- RR 52 G| DA e = A EIRE AR NS IE

R T HE 2 BE I, L BRI e B de /Ny FE R —2F . B AUAHE R R Y
MR LE RGBSR, B

B B, AL AL

o

AUH MBI T ROPERD RSB, e AT s B

A student determines the density of modelling clay by two methods.

Method 1

He uses the block of modelling clay shown in Fig. 1.1.

l

Fig. 1.1
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Method 2

(d) The student then uses a smaller block of modelling clay.

Q

0.0 _N force meter

0.1
0.2
0.3
0.4
0.5
0.6
0.7+

0.8

0.9-
1.0-1

modelling clay

Fig. 1.3

Record the weight W of the block of modelling clay shown in Fig. 1.3.
(2024 H 7 0625/63 451/5i(d))
i AHAPAREUAHZZ 0.1 N, $8EHT 0.3 N 5 0.4 N i 4,
Wy =0.35 N,
2. 0.35 N,
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6. A student uses a stop-watch to measure the time for one complete oscillation of a pendulum.

Fig. 2.1 shows his measurement.

Fig. 2.1

(a) State the time taken for one complete oscillation. Use the information in Fig. 2.1.
(2025 ¥ 7 0625/31 452/8i(a))

[ZZ%] 0.83s

[#47] BB e iR 0, HoZz—FLE R 83,
t=0.83 s,

% 0.83 s,

7. Astudent determines the density of a ball.

(c) The student measures the mass m, of a dish.

He places the ball in the dish and measures the combined mass m, of the dish and the ball.
Fig. 1.2 shows the dish and the ball on a balance.

Record the reading shown on the balance.

[
114.1g

Fig. 1.2
Calculate the mass mg of the ball. Show your working.
(2025 E 7 0625/61 45 115i(c))
[ZZX] 116¢g
[Tl pUB B TR T 5 BRI PR 2 5

mB = mc —mD
=1141g—1025¢g
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=11.6 g,
%:: 116 go

(m. EFE RS RE )
B0 B SRZ LT R R 2 WIEA T L AN, $FRER RN,
BoKM AR, MM Sm_ RS REEEL o KIBRMIEE , MARMEE
Xof 7 EA) 2] BE T

FHEAK RS, PRAIR YV =V, — Vi, Ho Vo Vo SR R RS R
A cm? 8 mL, lem® =1 mL.
B FEs WHE: RS

TN ASE B RFEZIE. MR E SR ANV G O, e SR R FHR R AR
BEEUAE Vo — Vo

A student investigates the cooling of water.

Fig. 2.1 shows the set-up.

thermometer

lid bench

beaker : i
[ A

Fig. 2.1

(f) The student uses a measuring cylinder to measure 200 cm? of water. He takes the reading
from the bottom of the meniscus.

Explain the reason for taking the reading at the bottom of the meniscus rather than at the top
of the meniscus.

(2023 E 2= 0625/62 #52/5i(1))
2 B T O T . 5 4 R S A 2 D S KBRS, T 2 A
e R RS A2 AR, TR RO & 1 R .5
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8. A student determines the volume of a block of modelling clay by two methods.
Method 1
He measures the block of modelling clay shown full size in Fig. 1.1.

l

Fig. 1.1

Method 2
(d) (i) The student pours water into a measuring cylinder.

Record the volume V, of the water in the measuring cylinder shown in Fig. 1.2.

/

-

—160
N . :
L 150 |~ measuring cylinder
i water
//

Fig. 1.2

(ii) Describe briefly how a measuring cylinder is read to obtain an accurate value for the
volume of water.
(2025 425 0625/63 #515i(d))

[ZZ] () 152em®; (i) A SWHEF &, HF5REMERER.
URRAT] 3R 43 B, I AR R0 B 152 ZIBE,

V; = 152cm3

B, MESWER S, 5 R RM%EE.

% (i) 162cm®; (i) ML S F &, H5REMEERE.
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A student determines the density of modelling clay by two methods.
Method 1
He uses the block of modelling clay shown in Fig. 1.1.

l

Fig. 1.1

(e) (i) The student pours water into a measuring cylinder.

Record the volume V, of the water in the measuring cylinder shown in Fig. 1.4.

measuring cylinder

7

L water

Fig. 1.4

(ii) Describe briefly how a measuring cylinder is read to obtain a value for the volume of
water.

(2024 2= 0625/63 2 1/8i(e))

[FZ] (i) 56cm®; (i) MRS E &, 5 RFEHLEE.
URRAT) $eE T rBE, IR B AR X B 56 ZIBE, W)

V; = 56cm?®

PO, MR SWEE R, ISR A& E .

% (1) 56cm®; (i) ML HWHEF &, 52 HMEEE.
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2. AR5EAJ[NE (FEiik kk ki)

HREP AR E S TRARZEESERANZEMAZ PR DU i s s
T

XEFRYIPRE O PRSI, O BT ARG R AR BAGIAIOR T H LR R
BN RNy BRI R s R H ZORI, SRR M AR KA A cm 5 mm.

wR: K Tk

FUH BB R 2B Wi B b O S BoRBE RS I, St i 20 BE . PR 22 80RP A (E

—. FZIEEESIEE |
In this experiment, you will investigate the balancing of a metre ruler.

Refer to Fig. 1.1.
50.0cm mark

load object Q metre ruler

o [ X . Y =) 100

I [l 1 [l
/\\ 90.0 cm mark

bench

pivot
Fig. 1.1

(@) * Place the metre ruler on the pivot at the 50.0cm mark.
*  Place the object Q with its centre on the metre ruler at the 90.0 cm mark.

Determine the distance y from the 50.0 cm mark to the centre of the object Q.
(2025 475 0625/51 451 i(a))

% HAZIEEERS
y = 90.0 cm — 50.0 cm = 40.0 cm
2 y=40.0 cm,
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1. A student determines the mass M of a metre ruler by a balancing method.

He uses the apparatus shown in Fig. 1.1.

load . a : b

metre ruler

I
|
I
I
I
1
I

/\ ! bench

5.0cm mark pivot 50.0cm mark

Fig. 1.1

(@) The student places a circular load of mass M = 20g on the metre ruler but in a position
different from that shown in Fig. 1.1.

load metre ruler

LA R L R N (UL L AL A A s

0o 1 2 3 4 5 10 11 12 13 14

it sl

Fig. 1.2 (not to scale)

Determine the distance d0 of the centre of the load from the zero end of the ruler, as shown in
Fig. 1.2. Fig. 1.2 is not to scale.

(2023 2= 0625/63 #f;1/8i(a))

[ZZ] 7.5 cm
[FREAT] B 2245 WG X %1 B 433124 6.0 cm AT 9.0 cm.

dO — 6.0cm ;—9.0 an _ 75 em

Z: dy="17.5cm,
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A student determines the mass of a metre ruler by a balancing method.

He is using the apparatus shown in Fig. 1.1.

load
b

a
|
|
|
|
pivot 4\

50.0cm mark

0.0cm mark metre ruler

N\

| bench

Fig. 1.1

(a) The student places a circular load on the metre ruler shown in Fig. 1.2.

load metre ruler

TN

25 26 30 31

Fig. 1.2 (not to scale)

Determine the distance d of the centre of the load from the zero end of the ruler, as shown in
Fig. 1.2. Fig. 1.2 is not to scale.

(2024 %28 0625/62 45 1Fi(a))

[ZZ] 28.0 cm
[FEHT) g 224G 2% X % B 43 ) R 26.5 cm F 29.5 cm.,

d= 26.5 cm ;—29.5 a _— 98 () cm

2. d=28.0 cm.



3. Astudent investigates the balancing of a metre ruler.

Fig. 1.1 shows the apparatus.
50.0cm mark

load object Q metre ruler

o [ X 3 4 ] 100

| . . . |
A\ 90.0cm mark

bench

pivot

Fig. 1.1

()
pivot

49 50 51

metre ruler

Fig. 1.2

Fig. 1.2 shows the metre ruler balanced on the pivot with no loads. The balance point shows
the position of the centre of mass of the metre ruler.

Determine the distance d between the 50.0cm mark on the metre ruler and the centre of
mass.

Show your working.
(2025 &7 0625/61 45155i(f))
[ZZ] 0.3 cm
(g4 ] 2RO IR 21 BE A 49.7 cm.
d =50.0 cm —49.7 cm = 0.3 cm
Z: d=0.3cm.

(Z. ER~TBURLLBIIRE )

BHRZFEDRM_ TRE. SR Pms ., M ERESET .
BSRARE H EORIE T BIMLERS B AR L mm I, DL em D BRALRY R BE — RN
R L n i, MISERR B TR ERER % SR B L.

BEE WIS R n
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A student investigates the magnification of the image produced by a lens.

Fig. 3.1 shows the set-up.

illuminated
object u ! %

screen
lens

bench
Fig. 3.1

Fig. 3.2

(@) On Fig. 3.2, measure the height h, of the illuminated object.
(2023 %75 0625/61 553/i(a))
i BERIEEY ho PR ET MRE, MESABTEERLZRNES, 5
ho = 1.5 cm,
Z&: ho=15cm,
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4. A student investigates the image formed by a converging lens.

The apparatus is set up as shown in Fig. 3.1.

iluminated converging lens scregn
object in holder
@'/
| | 4 |
Fig. 3.1

(@) (i) The student:

e switches on the lamp

* places the lens a distance u = 20.0cm from the illuminated object (a triangular hole
in the card)

* adjusts the position of the screen until a sharp image of the illuminated object is
formed on the screen.

Measure on Fig. 3.1, to the nearest 0.1 cm, the image distance d from the centre of the
lens to the screen.

(ii) Fig. 3.1 is drawn to a scale of one-fifth (%) full size.

Calculate the actual image distance v from the lens and record your value in Table 3.1.

Table 3.1
object distance u image distance v

/cm /cm

20.0
| 25.0 | 37.2 |
| 35.0 | 26.5 |
| 45.0 | 227 |
| 55.0 | 20.9 |
| 60.0 | 20.2 |

(2024 47 0625/62 %i3/i(a))

[ZZ] d =12.1 cm; v=60.5 cm

[REAT] YEEss O e RE R 77 1 ] BB E, 45
d=12.1 cm,

Bl 125 da/hgs i,

v=5d =5 x12.1 cm = 60.5 cm,

Z: d=12.1cm, v=60.5cm,
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(= HERERESES

TR SR BETEYER LI S EW SRy, Wik, BEREHEA O AT R — R .
YTEERT B FI E B, DR WIACEAE IR E
B v NBE OB ENEE; BUE ZORNM R, SRR ER__ . KERALEER A om.
%%E%E%mﬁﬁiﬁﬁ,ﬁkﬁﬂﬁ=%,ﬁk%____iﬁo

B WM s Bl
VAN SH ISR ER. LR AEMIRE, KZEIRE, BFAEREH LR,

[ {575 3 |

A student investigates the image produced by a converging lens.

He uses the equipment shown in Fig. 3.1.

illuminated

screen
triangular
object

lens

bench

-

Fig. 3.1 (not to scale)

(b) (i) The screen is shown full size in Fig. 3.2.

Measure, and record in the first line of Table 3.1, the height h; of the image on the screen,
as shown in Fig. 3.2.

Fig. 3.2
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Table 3.1

ulcm h;/cm D/%
20.0

25.0 2.8 0.36
30.0 2.0 0.50
35.0 1.6 0.63
40.0 1.2 0.83

(ii) Fordistance u = 20.0cm, calculate, and record in Table 3.1, a value D.
Use your value of h; from Table 3.1 and the equation:

D=

S

(2025 425 0625/63 553 /8i(b))

i mEEE

h;y =6.0 cm
D= i3

D= (Tlo cm = 0.17cm™!
& h;=6.0cm, D=0.17cm !,
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5.

A student investigates the image formed by a converging lens.

Refer to Fig. 3.1.

(@) The student:

*  switches on the lamp

* places the screen a distance D = 80.0cm from the illuminated object (a triangular hole in
a piece of card)

* places the lens close to the illuminated object

* moves the lens away from the illuminated object until a magnified, inverted, sharp image
of the illuminated object is formed on the screen.

Fig. 3.1 shows the position of the lens when the image is sharp.

illuminated
object
converging lens

:I in holder screen

D

Fig. 3.1

(i) On Fig. 3.1, measure, to the nearest 0.1cm, the object distance x from the centre of the
lens to the illuminated object.

(ii) Fig. 3.1 is drawn to a scale of one-fifth full size.
Calculate the actual object distance X.
(2025 H 2 0625/62 #33/8i(a))

[Z£%) 2 =41 cm; X =20.5cm
[#r] NBEhOBEL WK, 15

z=4.1cm
E LB A S sy 2 —, K
X =b5x

X =5x%x4.1cm=20.5cm
Z: z=41cm, X =20.5cm,

(o ZBEHTEEASEEK

BERENS RS RE___ HEEZ

BEHEAH AT AL, BRGA SR ] Ip il P, K BRI K B4 o 5 T SR 4
BAMSPOSWELAES, 0°Z%E B, B SRR P2
RN EORBUAIS, R 0° < 0 < 90°%

B EH: MFRREMEREL:
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A student investigates the refraction of light by a transparent block.

The student’s ray-trace sheet is shown full-size in Fig. 3.1.

P,

P,*
Fig. 3.1

(@) The student places a transparent block ABCD near the centre of the ray-trace sheet as
indicated in Fig. 3.1.

(i) Draw a normal to point N, extending above AB. Label the upper end of the normal with
the letter L.

(ii) The student draws line EN as shown in Fig. 3.1.
On Fig. 3.1, measure the acute angle 6 between the lines LN and EN.

An acute angle is an angle of less than 90°.
(2025 25 0625/62 #53/Hi(a))
fi#: 1 NAE AB BIELIfm LK, 7E By Lo
BAGTOE NES, 0° 21447 LN, BLCEN X MRSH, £
0 = 40°
o BN LN, 0 = 40°,
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AIE 3: BUISRUAAEE (235 kok k)

SEINT SRR BE ), JETE ] — 18 Z0 I Hh R 45 4 ) ] [ PR s RO D SRR BE L AR AR At
A o

A HHLEYNR, NAEMKIRIRENAE: Et=0 siEgiRIHF____ BINITE.

PUG 85 B H0E I 2057 BN SO IIE SR, I RIEAAL R s, iR EEEALR °Co

AR, RNV RERIE o BIREHCRAMFEREE, 10RE 1 °C SUE A

B L FRAR

RO B BT e B AR [ R I (o) iR AR B, JefE t =0 s SR IF R BT A

(= Zrc%EERS )

In this experiment, you will investigate the cooling of hot water from different initial temperatures.

Carry out the following instructions, referring to Fig. 2.1.

clamp
thermometer

boss

beaker stand

.
|

bench

Fig. 2.1

(a) Experiment A
Pour 100 cm3 of hot water into the beaker.
Place the thermometer in the water in the beaker.

In the first row of Table 2.1, record the temperature 6, of the water at time ¢t = Os and
immediately start the stop-watch.

Record, in Table 2.1, the temperature 6, of the water at times t = 30s, t = 60s, t = 9
t=120s,t=150s and t = 180s.

Empty the beaker.

(2023 25 0625/52 552:8i(a))
fi#: fEt=0 s 0,, I s BB,
FIAISRES 214192 30 s, RIKAE t =30 5,60 5,90 5,120 5,150 5,180 s HHisiRfE .
HBOKFFSCH, i 0,4 Bl ¢ HRM B, R IERE] 1 °C S R
e AREI A RIRIRE S 30 s B ISR BT .
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1. In this experiment, you will investigate the cooling of hot water in a beaker.

Refer to Fig. 2.1.

thermometer

beaker

bench

Fig. 2.1

(b) Pour 200cm3 of hot water into the beaker.
Place the thermometer into the water in the beaker.

In the first row of Table 2.1, record the temperature 6 of the water at time t = 0 and immediately
start the stop-watch.

Record, in Table 2.1, the temperature 6 of the water every 30s until = 270s.

Table 2.1

t/s 6/°C
0
30
60
90
120
150
180
210
240
270

(2025 E Z= 0625/53 5525(b))

[ZE] 0K t BRMEUN, SEEICREE 1 °C SR,

[#247] 7t =0 siEiR 0, FHZBIRshTnes.

HC TG H 30 s, fRIKFEL =30 5,60 5,90 s,120 5,150 s,180 s,210 5,240 s,270 s BfiE.
HPOKFESAS A, 0 B ¢ BERMIRN, SREIERE] 1 °C s Sk E.

B 1B 21 5 T SR A a2 el B A
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In this experiment, you will investigate the cooling of hot water.

Complete the following instructions, referring to Fig. 3.1.

thermometer/.—

beaker

bench

Fig. 3.1

(b) (i) Pour 200cm? of hot water into the beaker. Place the thermometer in the water in the
beaker.

Record in Table 3.1 the temperature 6 of the hot water at time t = 0. Immediately start the
stop-watch.

Continue recording the temperature and the time in Table 3.1 at 30s intervals until
have seven sets of readings.

(ii) Complete the column headings in Table 3.1.

Table 3.1

t/ o/
(2023 &7 0625/52 4534i(b))

[Z£2)] t=0 5,30 5,60 $,90 5,120 s,150 s,180 s; JEPEIRIKFEIR; s, °C

(@] BEANZA 0s, UEEMR 30s i3k — &k, HidgFtd, & t=
0 5,30 5,60 s,90 5,120 s,150 s,180 s,

FHOKFEESH, IR B R IR

e FiESR ¢, BANh s IRBESIIESE 0, NN °Co

2 FLMNT A s, °C, LR ZITn .
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In this experiment, you will investigate the cooling of water in different sized beakers.

Refer to Fig. 1.1.

thermometer :|

beaker B
beaker A
bench

Fig. 1.1

(@) (i) Pouran estimated 75cm? of hot water into beaker A. Use the markings on the beaker as
a guide.
Place the thermometer in the water in beaker A.

Record, in the first row of Table 1.1, the temperature 6 of the water at time t = 0 and
immediately start the stop-watch.

Record the temperature 6 of the water at times t = 30s, t = 60s, t = 90s, t = 120s,
t=150s and t = 180s.

Remove the thermometer from the beaker.

(ii) Repeat the procedure in (a)(i) for beaker B.

(iii) Suggest one possible source of inaccuracy in the procedure, even if it is carried out
carefully.

(2024 &7 0625/53 45115i(a))
[ZZ] () B A B EERIKFEAR, TR 1 °C SRR B (i) Beff B iR BEARIR IR AR, ELELSRAR A
FEARAF B (iil) AR ZI B RIRRAC R, Al 75em® FIARFRR i o
[FEAT] MIRSEIIYTE t = 0 s BHREEIRBITHIN &, FH/ETEt =30 5,60 5,90 5,120 5,150 5,180 s
ippEe/ g8
HPOKFREHEHT, B A B IR IR IRFEAR, BEbr B Hh it BE R ARAS B P
B ZI BRI AR, 75em® K& BRI BEAE T, TR RS v
B () (D (i) 40 k.
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In this experiment, you will investigate the cooling of hot water in a beaker. Refer to Fig. 2.1.

thermometer
beaker bench
—
Fig. 2.1
(b) (i) Vs the total volume of water in beaker A.
Complete the column headings in Table 2.1.
Table 2.1
v/ o/
100
120
140
160
180
200

*  Pour 100cm3 of hot water into beaker A.

*  Place the thermometer in the hot water in beaker A.

* Record in Table 2.1 the temperature 6 of the hot water.

«  Without delay, use the measuring cylinder to add 20cm3 of the cold water to the
water in beaker A.

e Stir the water in beaker A.

* Record in Table 2.1 the temperature of the mixture of hot and cold water.

»  Repeat the procedure, adding 20 cm? of cold water each time, until you have a total
of 200cm? of water in beaker A.

(2025 B 25 0625/51 45255i(b))
[Z 2] () cm?, °C; (ii) 60 °C < 0 < 100 °C, B R SVAFE I A, S IRBEIEFRE 1 °C B A B
[FEAT] V RmKBEAER, B0k cm®; 0 FaRIBEE, HAH °C.
T UIE R A HOK IR B 2 60 °C < 6 < 100 °C.
U 20em® B KFEBERE, VM 100cm® 4% 200cm?, 0 ff V HEKTE/N, ZREIDTE 1 °C fE
% ()em?®, °C; (i) WBEEIETH 2 FiRJEREIRAELR R

(ii)
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A student investigates the reflection of light by a plane mirror.
The student’s ray-trace is shown full-size in Fig. 1.1.

L ° N

Fig. 1.1

(b) On Fig. 1.1, draw a line 14.0cm long from point M at an angle 6 = 10°, as shown in Fig. 1.2.
Label the other end of the line O.

M

Fig. 1.2

(e) The student repeats the procedure in (b) and (c) for values of 8= 20° and 6 = 30°.
The student’s results are recorded in Table 1.1.
The student states that r is directly proportional to 6.
State if you agree with the student.

Use values from Table 1.1 to justify your answer.

(f) Suggest what the student can do to have more confidence in their answer to part (e).
(2025 %25 0625/62 45 115i(f))



fig: WOEZ AR 0 EESIERFME, 7THEZHIERE » 5 0 KX R,
% BUEZAFRY 0 {HY Rk

=. ZRERAH |

JEHH T R 5 i — IR e e 3R 3T F R ), 287
B YR SEREPR BN A 8] ¢, TN BAYKE I T = s BRI, R L S I X B A 5
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In this experiment, you will investigate the period of a pendulum.

Complete the following instructions, referring to Fig. 1.1 and Fig. 1.2.

clamp L — clamp

10
1
1|
(AR
B Y
[
1 \
] \
) \
] \
] \
) \
d ] \
] 1
] \
] \
1 \
] \

] \
) \
] \
] \
] \
] \

st >

bob . ,
SOt SIS
P

T

one complete
oscillation

Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1.

The distance d is measured from the bottom of the clamp to the centre of the bob.

(a)

Adjust the length of the pendulum until d = 50.0 cm.
Displace the bob slightly and release it so that it swings. Fig. 1.2 shows one complete

oscillation of the pendulum.
Measure, and record in Table 1.1, the time ¢ for 10 complete oscillations.

Calculate, and record in Table 1.1, the period T of the pendulum. The period is the time

for one complete oscillation.
Calculate T2 and record the value in Table 1.1.

Write the unit for T2 in the column heading.

Table 1.1

d/cm t/'s T/s T2/

50.0
100.0

(2023 425 0625/52 45115i(a))

AR DI 10 YOTRIREM MR, 120 ¢, SRIDEMHIL 125 <t < 16 s,
B0 S A
T=4
e

2
T? = (35)
T2 f BN 826
e FPIERIMM 6. T = 4. T2 = (&)°, M 2,
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5. A student investigates the period of a pendulum. Fig. 1.1 shows the set up.

X I I\ X

ench

floor

Fig. 1.1

(f) Describe one technique that you use to improve accuracy when measuring the time t for
10 oscillations.

(2024 &7 0625/61 #51585i(f))
[ZFZ=] DUEERUTIE —J7 40 B B BN B ERRie . M 0 JFAG T4
[RRAT ] $EER IR — 77 i WA ALCE R IFIATHIREM 0 THEL, S8 10 IR oe B4R 3R 7E ) — 7 B s 1k
T
& DI EbRiEge— v i i 1k 0
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In this experiment, you will investigate the period of a pendulum.
Complete the following instructions, referring to Fig. 1.1 and Fig. 1.2.

clamp

1
1
1
1
1
1
1
1
1
1
1
1
1
1

bob L S

&
i

I

1

1

|
P
i
\nl
7,
\

-

one complete
oscillation

Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1.

(@) The distance d is measured from the bottom of the clamp to the centre of the bob.

e Adjust the length of the pendulum until d = 50.0cm.

* Displace the bob slightly and release it so that it swings. Fig. 1.2 shows one complete
oscillation of the pendulum.

*  Measure, and record in Table 1.1, the time ¢ for 10 complete oscillations.

*  Calculate, and record in Table 1.1, the period T of the pendulum. The period is the time
for one complete oscillation.

+  Calculate T2 and record the value in Table 1.1.

»  Write the unit for T2 in the column heading.

Table 1.1

d/cm t/s T/s T2/

50.0

100.0

(b) Repeat the procedure in (a) using d = 100.0cm.
(2023 478 0625/52 %5 115i(b))

[ZZ] 19s<t<2ls; T=2; T2 = (&), B T2 BARRAEHT.
[#Z47] 4 d = 100.0 co I}, J45 10 ¥k 58 REHR B0 S Ik ] s S
19s<t<2ls

H R A 8 A5

T =1

[i18

2
T~ (4)

B CRSLMME, FPER PP T SR AR A B
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In this experiment, you will investigate the period of a pendulum.

Refer to Fig. 1.1 and Fig. 1.2.
N L +—— support L———support
d F
X ”l \\\
bob - N
~Ote SHOIRS
_/
v
\»
floor

one complete

oscillation

Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1. Do not change the height of the support.

(@) = Adjust the length of the pendulum until the distance d measured from the bottom of the
support to the centre of the bob is 90.0cm.

* Displace the bob slightly and release it so that it swings. Fig. 1.2 shows one complete

oscillation of the pendulum.
Measure, and record in Table 1.1, the time ¢ for 10 complete oscillations.
Calculate, and record in Table 1.1, the period T of the pendulum. The period is the time

for one complete oscillation.
Calculate T2 and record in Table 1.1.

Table 1.1
d/cm t/s T/s T?/s?
90.0
45.0
(b) Repeat the procedure in (a) using a distance d = 45.0cm.
(2024 47 0625/51 %5 155i(b))
[E%£] 13s<t<lds; T=q: T2 =(4)" B0 T2 2. 380 4 BAMHT.
(#2471 24 d = 45.0 cm B, PR 10 YR SEREARBN ) S I ]85 2
13s<t<14s
A A
T=2%

t)2

T? = (15
e WRSEIME, R T? HHFER 2. 3 5 4 SR
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In this experiment, you will investigate the period of a pendulum.

Refer to Fig. 1.1 and Fig. 1.2.
L d—— support L —d——support

bob
Ot
.~

\>

floor
one complete
oscillation

Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1. Do not change the height of the support.

Adjust the length of the pendulum until the distance d measured from the bottom of the

(@ -
support to the centre of the bob is 90.0cm.
Displace the bob slightly and release it so that it swings. Fig. 1.2 shows one complete

oscillation of the pendulum.
Measure, and record in Table 1.1, the time ¢ for 10 complete oscillations.
Calculate, and record in Table 1.1, the period T of the pendulum. The period is the time

for one complete oscillation.
Calculate T2 and record in Table 1.1.

Table 1.1

T/s T2/s2

d/cm t/s

90.0
45.0

(2024 478 0625/51 5515i(a))
[ZFE] 18s<t<20s; T=75; T2:(1’5—0)20
(471 24 d =90.0 cm I, JAF 10 YK 58S PRSI A K IR Ih] 5 2

18 s <t <20s
HJH I E A
T= 4

[i14

2
T = ()

B BN ¢ REAREN T T? idRTER
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A student investigates the cooling of hot water in a beaker.

The apparatus is shown in Fig. 2.1.

thermometer

beaker
bench

Fig. 2.1

(b) The student pours 100 cm? of hot water into an empty beaker. She records the temperature 6
of the hot water in the V = 100cm3 row of Table 2.1, as shown.

Without delay, she pours 20cm?® of cold water into the beaker. She stirs the water and
measures the temperature of the mixture of hot and cold water. She repeats the procedure
until she has added a total of 100 cm? of cold water to the beaker.

All the readings are shown in Table 2.1. V'is the total volume of water in the beaker.

Complete the column headings in Table 2.1.

Table 2.1
v/ o/
100 87
120 73
140 65
160 59
180 54
200 49

(2025 E 2= 0625/61 55255i(b))
iV ZRAE, SR AR em? it 0 BRIREE, IREETHEEH °C ik,
B F AT HIE em®y °C,
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1. A student measures the volumes of three liquids using three different measuring cylinders.
cm?
N
40 B
30|
cm? cm3 i
N N E
20F 4.0 -
= = 20—
15 — 3.0 — .
1.0 — 2.0 — 10 _
0.5F 1.0 i
1 2 3

The table shows the volumes recorded by the student.

measuring volume
cylinder /cm®
1 1.2
2 2.2
3 25

Which readings are correctly recorded?

A 1,2and3 B 1and2only C 1and3only D
(2024 475 0625/12 4510)

[ZZ] C

1 only

CAEAT] H2 M e R 38, PR 1 o0 1.2em®, B 2 O 2.4em®, B4 3y 25em?,

HRPIOREE, B 1RRRE 3 figRIER.
Wik Co

| P4 e, BXRS5%R

BR: PEHBEAS BE: SR

M
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A student investigates the cooling of hot water from different initial temperatures.

She uses the apparatus shown in Fig. 2.1.

clamp
thermometer ]\ boss
beaker — stand
bench
30
20
10

Fig. 2.1

(b) Experiment A
The student pours a volume of 100cm3 of hot water into the beaker and records the
temperature 6, attime t = 0s.
She records the temperature of the water in the beaker every 30s.

Her readings for Experiment A are shown in Table 2.1.
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Experiment B

The student repeats the process. She waits until the initial temperature 65 of the water is the
same value as the temperature 6, at 90s in Experiment A.

In the first line of Table 2.1, record her initial temperature 65 for Experiment B.

Her readings for the remainder of Experiment B are shown in Table 2.1.

Table 2.1
t/s 0,/°C 0g/°C
0 92.0
30 89.5 83.5
60 87.0 81.5
90 85.0 79.5
120 83.5 78.0
150 82.0 76.5
180 80.0 75.0

(2023 2 0625/62 45255i(b))

fiE: S B MIAIIGIRBESE T 500 A TE ¢ = 90 s AR BE, A FAT

GB = 850 OCo
se Fiit =0, 0= 85.0 °C.
RS L)

1. Astudent investigates the cooling of water under different conditions.

Fig. 2.1 shows the set-up.

thermometer-

beaker . bench

Fig. 2.1
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(b) The student pours 200 cm? of hot water into the beaker.
She records the temperature 6 of the hot water at time t = 0. She immediately starts a
stop-watch.
She continues recording the temperature at 30s intervals. The temperature readings are
shown in Table 2.1.
(i) Complete the column headings in Table 2.1.

(ii) Complete the first column of Table 2.1.

Table 2.1

t/ o/
92
84
78
74
71
69
67

(2023 E 7= 0625/61 £5215(b))

[Z=] £ £ 0,30,60,90,120,150,180
[AEAT] AR, WS s, MREESANAIA °C, WMELM L &,

5K 30 s o T —k, HWIARZI A ¢t =0s, #EE—751% 0,30, 60, 90, 120, 150, 180,
%L, 2. 0,30,60,90,120,150, 180,

A student investigates the stretching of a spring.

Fig. 1.1 shows the set-up.

7]
©
=3
>
«Q

1
ln\.ldl|"L|“|\.Hl\nl.hnm.nmmnol
U0

| metre ruler
clamp stand —|

bench

oo bbbl

=
(=3
(=]

Fig. 1.1
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(b) The student suspends a load L = 0.20N from the spring. She records the new length [ of the
spring in Table 1.1.

She repeats the procedure using loads L = 0.40N, 0.60N, 0.80N and 1.00N. The readings
are shown in Table 1.1.

(i) Calculate the extension e of the spring for each load using the equation e = (I [,).
Record the values of e in Table 1.1.

(ii) Complete the column headings in Table 1.1.

Table 1.1

LI 1 e/
0.00 16 0
0.20 18
0.40 21
0.60 23
0.80 24
1.00 26

(2023 H 2 0625/62 25 1,8i(b))
[%%] €=0,2,5,7,810 mm; g, L, =

N°> mm’> mm
[#%#7] fe=1—1,, Hly =16 mm, 75
e=20,2,5,7,8,10 mm,
ATHRALA N, KSR E RN mm.

3. Astudent investigates the resistance of a resistance wire.

Fig. 2.1 shows the circuit that he uses.

O O
®
l
B ¢ °
sliding resistance wire
/\/\ contact C
NN
Fig. 2.1
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(@) The student places a sliding contact C at a distance (= 20.0cm from B.

He measures the potential difference (p.d.) V across length [ of the resistance wire.
He measures the current I in the circuit.

The meters are shown in Fig. 2.2 and Fig. 2.3.

Fig. 2.2 Fig. 2.3
Table 2.1
il v/ RI R,
z
20.0
60.0 16 2.1 0.035
100.0 25 3.3 0.033

(i) Write down the current I shown on the student’'s ammeter.

(ii) Record the potential difference V shown on the student’s voltmeter in the first ro
Table 2.1.

(iii) Calculate, and record in Table 2.1, the resistance R of 20.0cm of the resistance wire.

Use the equation R = %
(iv) Calculate, and record in the first row of Table 2.1, 5; for [=20.0cm.
(v) Complete the column headings in Table 2.1.

(2023 &75 0625/61 452/5i(a))

[£2] I=076A; V=05V; R=0669; £=0033Qcm?; L, ¥ £ _T_

[FRAT] o LI 0 L B 3 A5

I=076A, V=05V,

MR=YHBR=22~0660Q, #%=25%=0.033Qcm,

B RIN G v 4 aeTe

—. EEBEKES K )

CIID FYHEHEBREUEEST o HZIEACESRKER . Ao TAE, e
2 THIME

P BT R — %I BT [ TN, s = @ —zys FREMREBE N e=1-1; CHBRET_____ .

A B AR R B, 25 (R H ZOROR RS s SR BRI P pR) AL A IR o

B LB AR AR ISR AR AR
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In this experiment, you will determine the mass M of a metre ruler using a balancing method.
Carry out the following instructions, referring to Fig. 1.1.

load ' a . b metre ruler

1
1
1
1
1
1
L
1

/\ bench

5.0cm mark pivot 90.0cm mark

L1

Ped — — —— 1.

Fig. 1.1

(b) For each value of M, calculate and record in Table 1.1 the value g.

(2023 E 2= 0625/53 5178i(b))

i R BRI LI, IR R 2 2 DML

ARSE )
4. A student investigates the stretching of a spring.

Fig. 1.1 shows the set-up.

s

/////spﬁng

| metre ruler
clamp stand —|

bench

““‘“‘\“‘“““\““““‘\““““‘\‘“‘““‘\““\”‘\“!ﬂ‘nl\””““‘\““““‘\”“““Ol

=
(=]
(=]

Fig. 1.1

(b) The student suspends a load L = 1.00N from the spring. He records the new length [ of the
spring in Table 1.1.

He calculates the extension e of the spring using the equation e = (I - [;) and records the
value of e in Table 1.1.

The student repeats the procedure using loads L = 2.00N, 3.00N, 4.00N and 5.00N.
The readings and results are recorded in Table 1.1.
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Calculate the extension e of the spring using the equation e = (I [;) when L = 5.00N. Record
this value of e in Table 1.1.

Table 1.1

L/N l/cm e/cm
0.00 2.1 0.0
1.00 6.0 3.9
2.00 10.6 8.5
3.00 14.9 12.8
4.00 19.3 17.2
5.00 23.7

(2024 E 7= 0625/61 Z5155(b))

[ZZ] 21.6 cm
[#th] He=1—1, 1
e=23.7cm— 2.1 cm
= 21.6 cm

& 21.6 cm,

5. Astudent investigates the balancing of a metre ruler.

Fig. 1.1 shows the apparatus.

50.0cm mark

load object Q metre ruler

o [ X B Y L] 100

| . . . [
A\ 90.0cm mark

bench

pivot
Fig. 1.1

(a) The student places a metre ruler on a pivot at the 50.0 cm mark.
She places an object Q with its centre on the metre ruler at the 90.0 cm mark.

Determine the distance y from the 50.0cm mark to the centre of the object Q.
(2025 478 0625/61 531 Hi(a))

[ZZ] 40.0 cm

(24T kAT 90.0 em ZIEEAL, R A0T 50.0 cm ZIBEAL, i
y =90.0 cm — 50.0 cm

= 40.0 cm

& 40.0 cm.
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LR | this experiment, you will investigate the cooling of hot water from different initial temperatures.

Carry out the following instructions, referring to Fig. 2.1.

clamp

thermometer
boss

T
|

beaker stand

bench

Fig. 2.1

(d) (i) Calculate the average cooling rate x, during the second half of Experiment A.
Use your readings from Table 2.1 and the equation

A90 9A180
T

where T = 90s and 6,q, and 6,,g4, are the temperatures at t = 90s and ¢ = 180s in
Experiment A.
Include the unit for the cooling rate.

(i) Calculate the average cooling rate x, during the first half of Experiment B.
Use the readings from Table 2.1 and the equation

Bo ~ FBoo
T

where T = 90s and 6, and Ggq, are the temperatures at t = Os and t = 90s in
Experiment B.

(iii) A student suggests that x, and x, should be the same.
State whether your results support this suggestion.
Justify your statement by reference to your results.
(2023 2= 0625/52 #215i(d))

iR szt A BRI E R 180 s — 90 s = 90 s, i

T, = 9A909_09A18()
SEU5 B AT EN R 90 s —0s =90 s,
z O30—0B90

2 90 s

JIAHE AR B 0 °Clso 35 @y 5 oo BIZESFAESCYNE BE ARVFIERE N L IS5 R SCRRZR BIA S
B KA 2.1 BN B3, AR TR 45 R 5 SCuaRs BEAR I o
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A student investigates the resistance of a wire.

Fig. 2.1 shows the circuit he uses.

———O O

®

B C
@ resistance
sliding wire

contact S

Fig. 2.1
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(b) The student places the sliding contact 15.0cm from B.

He measures the potential difference (p.d.) V across the length d = 15.0cm of resistance
wire BC.

He repeats the procedure using values of d = 40.0cm, d = 60.0cm and d = 80.0cm.
The values of d, V and R are shown in Table 2.1.
The voltmeter reading he obtains when d = 100.0cm is shown in Fig. 2.3.

(i) Record, in the last row of Table 2.1, the voltmeter reading shown in Fig. 2.3.

Fig. 2.3

(ii) Calculate the resistance R of 100.0cm of the resistance wire, using the equation

=V
R=7.

Record R in the last row of Table 2.1.

(iii) Complete the column headings in Table 2.1.

Table 2.1
d/ VI R/
15.0 0.4 1.25
40.0 1.1 3.44
60.0 14 4.38
80.0 2.1 6.56
100.0
(2025 475 0625/61 45248i(b))
HT AR B AR
=25V

H#H 0.4 VxR 1.25 Q, 17
I=4=75:=0320A

R
d\
&

R 1.25
_V _ 25 _
— T — 0320 — 7.81 Q

V. RBJBALS SRR ecm. V. Q.
: 25V 7.81Q; ecm, V, Q.
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In this experiment, you will determine the resistance per unit length of a resistance wire.
The circuit has been set up for you.

Carry out the following instructions, referring to Fig. 3.1.

—L___F——oo

' ® !

crocodile clip

Ocm
metre ruler

l ' resistance wire
Fig. 3.1

(c) Plot a graph of R/Q (y-axis) against I/cm (x-axis).
Draw a straight line of best fit.
(2023 %7 0625/52 #335i(c))
R LL L OMRER, LS OhONE, OSBRI, ARIRECE I AN DA T A — 2
HISCER S 2 (L R) . & R AL ER T B
YE— SR ML B, RO TE B KRB 434
% s R-1 R R HEARE BELWAER.
(Z. A Faiams )
Zxifil y XF o WG, SRR o, RS v, PIRMER N AR ) B R o
ABFRZI B4 S) , JEEE AT AN T4, JF B A4 2 /0 AR B & RAUALE IR Z I AN/
1.
RAERL A IR0
g AL YNiELE. P

» R TER I S S, RB BT
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A student investigates the image formed by a converging lens.

The apparatus is set up as shown in Fig. 3.1.

converging lens screen

in holder

illuminated
object

@L;/

Fig. 3.1

(@) (i) The student:

*  switches on the lamp

* places the lens a distance u = 20.0cm from the illuminated object (a triangular hole
in the card)

* adjusts the position of the screen until a sharp image of the illuminated object is
formed on the screen.

Measure on Fig. 3.1, to the nearest 0.1cm, the image distance d from the centre of the
lens to the screen.

(ii) Fig. 3.1 is drawn to a scale of one-fifth (%) full size.

Calculate the actual image distance v from the lens and record your value in Table 3.1.

Table 3.1
object distance u image distance v

/cm /cm

20.0
| 25.0 | 37.2 |
| 35.0 | 26.5 |
| 45.0 | 22.7 |
| 55.0 | 20.9 |
| 60.0 | 20.2 |

(c) The student repeats the procedure in (a)(i) for values of u=25.0cm, u=35.0cm, u=45.0cm,
u=55.0cmand u=60.0cm.

The student’s results are shown in Table 3.1.

Plot a graph of v/cm (y-axis) against u/cm (x-axis).

Draw the best-fit curve.
t
1T
]
T

]
|
|
T
!
|
T
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(2024 %425 0625/62 £537i(c))

HE RS d =12.1 cm, ¥ v = 5d = 60.5 cm,

fi#:

(35.0,26.5). (45.0,22.7). (55.0,20.9).

(25.0,37.2).

H [ A Y (20.0,60.5)

- B

U
cm

TR N

VELRINT S T8 TR 2R, i H 2N w0 S A 2o

(60.0,20.2).

AE 3. MEIZEER (55 Kok k)

WA TECIBRTEE N . I B R P B0 B (B A T i

HRRBN R B IRLL . P 5 — Rl
» TR R B 5 P s AR

BPUE, 1BV T 5 —Mhs
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The diagram shows a system to control the thickness of paper produced by a machine.

The graph shows how the count rate at the detector varies with the thickness of the paper.

The rollers squeeze the paper when the count rate at the detector drops below 12 counts per
second and then stop squeezing when the count rate rises above 13 counts per second.

25

count rate

counts/s
B-particle source 20

AN
paper \EI 15 A

10
roller 5 Sull
B-particle detector 0

00 05 10 15 20
paper thickness/mm

What is the thickness of the paper coming out of the machine?

A between 0.40mm and 0.50 mm
B between 0.50mm and 0.60 mm
C Dbetween 0.60mm and 0.70 mm

D between 0.70mm and 0.80 mm
(2024 475 0625/23 553745)

R WA, EIEEERITECRERNIF 2 13 counts/s L _E.
MGYLGh 13 counts/s VEAKFPLEML, F M T iEAE4UELE 0.50 mm 5 0.60 mm 2 8],
Wk B
[ Z=. A= fARHE |
BRI R FRI AR AR R AL E, G = AXx,
SRALIS 28 RLR I, W AE RIS R LR PO B RGE SE R Z AT RS RS A,
] 5 B 2 /D R R R AR B — 2.
KEMH, RIERET B LA s RPN R o
g AR R REEhAR bR O AL g AR Bl B
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In this experiment, you will determine the resistance per unit length of a resistance wire.
The circuit has been set up for you.

Carry out the following instructions, referring to Fig. 3.1.

— o

crocodile clip

Ocm
metre ruler

l ' resistance wire
Fig. 3.1

(d) (i) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

(ii) The gradient G is numerically equal to the resistance per unit length R of the resistance
wire.
Write down the value of R, for the resistance wire.
(2023 &7 0625/52 45355i(d))

i fEm AR PRI BGR PR (1, Ry)s (I, Ry). fERE WK =A.

Al=1,—1
AR=R,—R,

G=A%1

MR, FPLZZA B R Ry BE% T G
Ry=G

0.05 Q/cm < R, <0.11 Q/cm
Z: Ry=G, HAHA 0.05 Q/cm £ 0.11 Q/cm Z|f],

BTN
BREHUA 25 AR bR il A2 RN I B (EPR A i B :
LR AR OL T C AR TS 2 AP IRE L LA SR AL S A% SR B ESV Ly IR E ) RE T 1
A2 R o
AR H B YERR RN, FERIEE. BANRRA: BB N R AR bRl HAT o

g BRPE, K BAf
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In this experiment, you will determine the focal length of a converging lens.

Carry out the following instructions, referring to Fig. 3.1.

illuminated u | 4 screen
object !
ﬂ lens
lamp M bench
I I
Fig. 3.1

(d) (i) Determine the value u, of u when Y=o,
%

(ii) The gradient of the graph is numerically equal to the focal length f of the lens.
Determine the value of f for this experiment.

Show clearly on the graph how you obtained the necessary information to determine the
gradient.
(2023 %78 0625/53 453/5i(d))

i BREANEERIEKE ¥ =0, mIhEIES

13cem <ug <17 cm

TER R 2 E B BE RGP SAERZMTE, MR RS

0.9uy < f < 1.1uy, H fBJHREALH em.

Z: 13 em <wuy <17 cm, fNELEE,
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1.

A student determines the focal length of a converging lens.
She uses the apparatus shown in Fig. 3.1.

illuminated u . v screen
object !

ﬂ lens
lamp M

Fig. 3.1

(d) (i) Determine the value uj of uwhen ¥=0.
v

(ii) The gradient of the graph is numerically equal to the focal length f of the lens.

Determine the value of f for this experiment.

Show clearly on the graph how you obtained the necessary information to determine the

gradient.
(2023 &7F 0625/63 45385i(d))

[ZFZ] 13 cm <wy <18 em; fAHELAE, BN om, {RE 2 3 3 MAMET
[FET] K RERIARERE L =0, mIMEES

13 ecm <wug <18 cm

FERAERIA & FBUHERGE W SERZATE, aRtRA

f=m;

v v

B uy HHGEIE. [ OMERAIR, BRI em, (R 2 53 MOERLE.

A4 ABES SR (Fiik kkk k)

PRSPV AP Iy, R ISR B AR T PR BRI, PSS AIRER
i LI ) Y 2R . RPRAARIEOBOR, WA MIEREHIARE, RN AR

SLE LB AR R AR, IR P AR B LR AR -

&% °Cls; MIE; B

118

bench

— B[] A BP0 HIR A TR BB LA ). R = 2025 WREILL s pHIE, BAfih



SN A E B v A R B I ] i 2 R LA AR I, SEIRCRH [5] s 1] B b i e
RERYERE

[ —. LEBCRBE I R F RIS |

A student investigates how the volume of water affects the rate at which water in a beaker cools.

She uses the apparatus shown in Fig. 2.1.

thermometer
beaker
bench

» S[E T )
o
(aV]
=

N Y

Fig. 2.1

(b) The student pours a volume of 200cm® of hot water into the beaker and records the
temperature 6 of the water at time t = 0.

She records the temperature of the water in the beaker every 30s.
She pours the water out and pours a volume of 75cm? of hot water into the beaker.

The student repeats the temperature measurements for this volume of water.

(i) Describe two precautions that can be taken to ensure that temperature readings in the
experiment are as accurate as possible.

(ii) Her readings are shown in Table 2.1.
Add units to the column headings in Table 2.1.
Table 2.1

beaker beaker
with 200 cm? of hot water | with 75cm3 of hot water
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t/ o/ o/
0 87.5 85.5
30 85.5 82.0
60 84.0 78.5
90 82.5 75.0
120 81.0 72.0
150 80.0 69.5
180 79.0 67.0

(d) (i) Using the values for 75cm? of water, calculate the average cooling rate x, for the first
90s of the experiment. Use the readings from Table 2.1 and the equation

X

where T=90s and 6 and 6y, are the temperatures at { =0 and t = 90s.

Include the unit for the cooling rate.

Using the values for 75cm?® of water, calculate the average cooling rate x, for the last
90ss of the experiment. Use the readings from Table 2.1 and the equation

X2=

where T=90s and 64, and 6,4, are the temperatures at t = 90s and t = 180s.

(ii) A student states that it is important to start the two experiments in (b) with water at the

same initial temperature.

Explain whether your values for x, and x, support this statement.

(2024 B 7 0625/63 45245i(d))

fg: mRP A

zy = 885750 = 0.117 ~ 0.12 °C/s
zy = 120670 — 0.0889 ~ 0.089 °C/s
Vomy > @y, BEWIKTERE R DRI AR, BB R R AR 1 R B

REMAIS R GG FEAR A o

(=. BILLERBXR |
g TR B0, Mo HHLE BT — PP E s — &, FFEM R AR
o
BEERESLEEAVERN ., A SRR ZRPBIA SR,
o W B R T I LU, G\ R ER Y :
POl A 005 T o AL BR A B BGL s o0 rBERIBAGIRS, BfE_ .

B UM SEANEL: BF
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A student investigates a circuit containing different combinations of resistors.

She uses circuit A, shown in Fig. 2.1.
Circuit A is not yet complete.

®

Fig. 2.1

(e) A student suggests that potential difference and current for resistor U are proportional.

State how a graph of potential difference against current for resistor U can confirm this
suggestion.

(2023 B Z= 0625/63 #f2/5i(e))

R HHAESHERIEL, 1
Y—k

I

WV X T B G R i JE A 2R
2 R A RS E R, KRR
(Z. bR AERBIE

ETTD R RGN, BLUR — B R, 4B X A
EMEENBIL LI AVFRE, WEER_ M EEEEE. WgR .
FEERAMIh . BUAHR 0° < 6 < 90°%
M FHE REE E ()
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In this experiment, you will investigate the reflection of light by two mirrors.

Carry out the following instructions, using the separate ray-trace sheet provided.
You may refer to Fig. 3.1 for guidance.

ray-trace sheet

hole —— 0

mirror mirror

eye

Fig. 3.1

(c) » Draw aline joining P; and P,. Extend this line 10cm above FE.
e Label the lower end of this line with the letter B. Label the upper end with the letter R

(2023 EZE 0625/53 5355i(c))
R s B PEEZ, B HFEL FE EEK 10 cm.
¥ Fimksh B, Fikih R,
2 YRR
(m. eERRHEEED

00 = il Gl N 53 €7 D VA 173 st A U VR B STt s N N Eh g SN i

G BN S H RSB IEME, MERAZE ) EEERESAN, MERHE .
MR E R = ¥ P8 24 V AS(bBONm T, R

HLAE. WA AR M Ve AR Q. EIRRREM T —JofE. W Sem 5 0F T .
B REFLUAAE: AN B
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A student investigates a light-dependent resistor (LDR).

The student assembles a series circuit consisting of a power supply, a switch, a 470 Q resistor and
an LDR.

(e) (i) The student covers the LDR with a piece of card and repeats the procedure described in

(b) and (d).
Vow = oo 018V e,
Calculate the resistance Ry of the LDR in the dark using the equation:
A o= 470Q x V5
D V. :
XY

(ii) The student removes the card from the top of the LDR and slowly lifts it vertically upwards
away from the LDR until the card is 30cm above the LDR. The student observes and
records the readings on the voltmeter across the LDR (V,,) as the card is raised.

Table 2.1 shows the student’s results.

Table 2.1
distance/cm potential difference V,,/V
0 29
5 25
10 24
15 2.3
20 2.2
25 2.2
30 2.2

Describe how the p.d. across the LDR (V,,) changes as the distance between the card
and the LDR increases.
(2025 H 2= 0625/62 552/i(e))
fBT () 2 2.0 EERN 0 cm IHAULHE . 14, = 2.9 V.
Ry, = 410829V — 9086.7 2 ~ 9.09 x 10% Q,

(i) BB H1 0 cm 23 15 em I, Wy BHIEAN: A 20 em 2, Wy =22V, fREFAZ.
(1) 9.09 x 10° Q; (if) RPAEREIEE RN, M 20 cm EARFFAZE.

(£ BREMNET—ZR )

IS AR AR A (LA I R R DUR RO i, AR

P ISR A R BRI AR ARSI B AP URIR B B
FERSHIEF N « = g, B °Chs.

BT A KRR BT SR R 25 R A B PR
B I N Z4E
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In this experiment, you will investigate the cooling of hot water in a beaker.

Refer to Fig. 2.1.

(c) ()

(ii)

(iif)

(d) (i)

beaker

thermometer

bench

Fig. 2.1

Calculate the average cooling rate x, during the first 90s of the experiment. Use your
readings from Table 2.1 and the equation:

6,— 6,
_ 70~ Y0
X1 = #
where T=90s and ¢, and 6, are the temperatures at t = 0 and t = 90s.
Include the unit for the cooling rate.

Calculate the average cooling rate x, during the middle 90s of the experiment. Use your
readings from Table 2.1 and the equation:

O — O

_ 790~ Y180
A

where T=90s and 6,, and 6,4, are the temperatures at t = 90s and { = 180s.

Calculate the average cooling rate x5 during the last 90s of the experiment. Use your
readings from Table 2.1 and the equation:

_ Y180~ Oa70
T

X3
where T=90s and 6,5, and 6,,, are the temperatures at t = 180s and t = 270s.
The temperature of the water decreases over time.

Use your results from (c) to describe the overall pattern of the rate of cooling of the water
in the experiment. Justify your answer by reference to your results.

(i) Estimate the final temperature 6. of the water after several hours.

(2025 B Z& 0625/53 55245i(d))
B HOBEAHELERTI, o > 5y > 250
B, Y H B T2
BN R KRR SR, 05 ~ 05
oo (i) KRB RN () 0p ~ 0.
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DZEH zo SRR = 158, p= '””‘;—;”‘0‘ x100%;: HAZEpBH .

ZEEA e OE H 45 E S EEEE E ;s ARIEERT, 7B rp— AR (A5 RS — 2L
AVAR S e IR BRI HAEL) ks I ER SRR, K p 5 10% HEL.
Yp__ 10% W, SERFMHERR: BLHIREN, SRS FMERR.

g Mifi £10%; AAT
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In this experiment, you will investigate the magnification of the image produced by a lens.

Carry out the following instructions, referring to Fig. 3.1 and Fig. 3.2.

illuminated
object

screen
lens

bench

Fig. 3.1

Fig. 3.2 (not to scale)
(c) A student suggests that the magnification m is equal to the ratio ?

(i) State whether your results agree with the suggestion. Justify your statement by reference
to your results.

(ii) Suggest how you would continue to use the same apparatus to test the suggestion that
h
the magnification m is equal to the ratio h_1

(2023 &7 0625/51 43385i(c))
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p= Lﬁ x 100%

HSZI 4 A p < 10%, i S2ih 25 L A A WA

(i) WOyl v, EEMEIHE m 5 7L, EEEREARDT 5 4, FHREALR.
(. B AREGENFESS ]

FHIWER R E RS E SR AR, e TSR B SR ZE (A A
BRMERAL, MR % LR

W5 R A 22 AL ) 10% B, AT E N IFE SIS BEVE R AR S i I R A SR R B
PURERRGIRE

FIMEE R ROTE, MAEBGETEREM . FHmEE. mEEWER . DENHRS
MEEL .

Bae MRS BERIE%: P

08 AE AR AR A BSOS BN, BRI A RG], BE B R E M RS
%o

In this experiment, you will determine the resistance per unit length of a resistance wire.
The circuit has been set up for you.

Carry out the following instructions, referring to Fig. 3.1.

—L___F——oo

' ® !

crocodile clip

Ocm
metre ruler

l ' resistance wire
Fig. 3.1

(e) Suggest one practical reason why students carrying out this experiment may not obtain the
same readings as yours. Assume that the procedure has been done carefully.

(2023 EZE 0625/52 453/8i(e))
R BTSN, e e N R Y FRRH 22 K B
fi 0 S 55 P R 22 Rl o B LR R 0 . AR AR RN KBRS A, BT SO ) o
B g Aa IR A B DURS T E
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1. A student investigates the refraction of light by a transparent block.

The student’s ray-trace sheet is shown full-size in Fig. 3.1.

P,
Ps*
Fig. 3.1
(f) Suggest one reason why different students, all doing this experiment carefully, may not obtain

identical results.
(2025 2 0625/62 45315i(1))

[ZZE] Hhkh o DR A X v o

(i) et —EHg, WX, SO EXE DU S A, TR T AS ] 27 A2 1 Y A6 2R A%
HE5R.

B+ ARETHE LU B0 o
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A student determines the resistance of a resistor.

She uses the apparatus shown in Fig. 2.1.

O O

l i metre ruler
resistance wire

m 7\100.Ocm mark

@ resistor crocodile clip

Fig. 2.1

(f) Suggest one practical reason why other students might not obtain the same result as this
student, even if they do the experiment carefully.
(2024 £ 75 0625/63 45255i(f))

[FZ=] BHEZHEM A,
[AEAT] FRHLZ & ADMLANTT REAR TS 2 IRl, | R = pp #3, BEARIERR A SJa]) £ A5 Al HL BELAS I o

% HZZM NG

AR 2 EALRZEFECXTRIE (57 % sk Kk )

SBRIEH . BTELMET FLEAT VL, 52 H AT ILERIN B e B 62y A7 A
FHIRIETEm AL, FHAEE TR, AT NI Z 0 Y I R T [ R 2
I — B2 L B PIASCA BT AR PR - BEOBOA , AH [R] 7 280 A 225 3 ARG 7 1] 3% 22

o BB RE

A7 em BF, mm.

EHE: AR |H: D
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(= REEE BRI ERE |
A student investigates the refraction of light by a transparent block.

The student’s ray-trace sheet is shown full-size in Fig. 3.1.

P,

P,
Fig. 3.1

(b) The student places two pins P, and P, on line EN as shown in Fig. 3.1.

(i) Measure distance d between pins P, and P,,.

(ii) State whether the two pins are a suitable distance apart for accurate ray tracing.
Explain your answer.
(2025 £7 0625/62 4531i(b))

i HEEE R

d=4.0cm

P BT BEARC /N, R ) AL Al 26 43 18 BCBCR B T Tl i 2 5 BHBE R AT RE K
% d=4.0cm; WHEEANEAHEFRDCLEE, MIGREE.
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1. Astudent investigates the refraction of light by a transparent block.
He determines a quantity known as the refractive index of the material of the block.

The student’s ray-trace sheet is shown full-size in Fig. 3.1.
E

Fig. 3.1

(f) Suggest one technique to use in this type of experiment to ensure results are accurate.
(2024 &7 0625/63 45355i(f))

[FZ] AR m 12 .

[FRAT] B LBA ., L 1 O AL B A E BE /N

B FHIRAES B AL .
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2. In this experiment, you will investigate the reflection of light by two mirrors.

Carry out the following instructions, using the separate ray-trace sheet provided.
You may refer to Fig. 3.1 for guidance.

ray-trace sheet

hole — 90

mirror mirror

eye

Fig. 3.1

(e) Suggest one precaution to take in this type of experiment to ensure accurate results.
(2023 H 2 0625/53 #i3Hi(e))

[EZR] P RN .
(iR SEOEHBE S . M ) B oL 50l 25 3 JRC ) 7 T R 2 /N o
B AEPIBCEEHAR BE A .

3. A student investigates the reflection of light by a plane mirror.
The student’s ray-trace is shown full-size in Fig. 1.1.

L * N

Fig. 1.1

(g) Suggest one source of inaccuracy in this experiment, even if it is carried out very carefully.
(2025 475 0625/62 551 8i(g))
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In this experiment, you will investigate the deviation of a ray of light passing through a transparent
block and determine a quantity called the refractive index n of the block.

(d) Suggest one source of inaccuracy in this experiment, even if it is carried out very carefully.
(2024 H 75 0625/52 5338i(d))
[ZFZ=] MELEAGHEL S FE EfES .
(M) SCAMPTm LA A TR, KEHWARMERNE TLES.
% MELUMEASTEZS FE HERES .

[

. k¥ ZEEHSE

MR MRS A MR ORIFEIENRIRE. FEYURERARGIRE . AHEE

55 B 5 A 7] B o
PR ST 05 158 2 K TR s BEN MU, BN R B :

WA AR . B 2 AR CFEIME 0o B TSP A T A5 B < 3 s 02 A
HEACEMARTRS , ih i e iR, FHHRR A ) ;

e TP O VAN N ¥ )

R BN R IR EEORIENT e, SEE MR R, 55 RS0 .

In this experiment, you will determine the diameter of a marble by two methods and calculate the

density of the material from which the marble is made.

Method 1

Carry out the following instructions, referring to Fig. 1.1.

marbl
(2] ! arbles scale

TTTTTATTTTTTT

wooden block metre ruler

Fig. 1.1 (Apparatus viewed from above)

(c) (i) Use the top-pan balance as shown in Fig. 1.2 to measure the mass m of one of the
marbles.

marble

top-pan balance

( — pench

Fig. 1.2
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(ii)

(i)

(iv)

Pour approximately 25cm3 of water into the measuring cylinder.

Record the reading V/, of the water level in the measuring cylinder.

Carefully place the 5 marbles into the water in the measuring cylinder as shown in
Fig. 1.3.

water

Y I measuring cylinder
marbles — |

bench

Fig. 1.3

Record the new reading V,, of the water level in the measuring cylinder.

Calculate a value for the average volume V of one marble. Use the equation
Vo Vi
5

Draw, on Fig. 1.3, an arrow showing the correct line of sight for reading the water level in
the measuring cylinder.

Calculate a value for the density p of the material from which the marble is made. Use
your values of m from (c)(i), V from (c)(ii) and the equation

_m
pP= vV

(d) Describe one possible source of inaccuracy in the method described in (c) and suggest one
improvement to reduce its effect.

(2023 FZE 0625/52 45 115i(d))
fil: R BEEEOR, RO A ThE BERK.
B RARRN 7 BB/ R, W N E R .
% RISRIRE R BEEBOR; B B RN R .
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5. A student determines the density of modelling clay by two methods.
Method 1
He uses the block of modelling clay shown in Fig. 1.1.

l

Fig. 1.1

(b) Suggest why the value of V, is only an approximation of the volume of the block.

Describe how the accuracy of V, can be improved.
(2024 E 25 0625/63 #511i(b))
[ZE] FEPGAFARW, K 58 mELIEFRN R 7477 7 82 B &I 5 A BCEEME
U] R YR AR, [6l—75 FTEA R E R RT AR, #§ Vy = lwh SUCSELE.
TE 8 W7 &S AL BRI HIBCEIE, Bl V) = Lpywsyhoy KRB
B AP R RATE LRI B B 2 A I SR P Y {E

6. Sand is a granular material composed of very small, irregularly-shaped mineral particles. A student
determines the density of sand by two methods.

She uses the apparatus shown in Fig. 1.1 and Fig. 1.2.

B measuring B

| cylinder |

: ;\/\/‘\

B B sand
| — //

- top-pan -

— balance —

Method 1
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(iif)

Fig. 1.4

On Fig. 1.4, draw an arrow showing the correct line of sight for reading the volum
water in the measuring cylinder.

(c) Another student wants to determine the density of the particles in a similar sample of sand.
(i) Explain why method 1 would not be a suitable method for him to use.

(ii) Explain why method 2 would give a more accurate value for the density of the particles
in this sample of sand.

(2023 &7Z5 0625/63 55 155i(c))

[ZZ=] () vk 1 WM AR SRR 28 B () 777 2 HroK S RPRL R B, HE KRR SR e pb b A%
S SR

(AT ) 753k 1 AR A SRR SRR A 25 SRR . AR FROR TR A B 5 A AR

T7 ik 2 p KBk NABHEL B BRIFHE H P R 280, HEARARARON AL AS B (R AR 45 8 JE B A o
B () 5k 1 SRR (i) T3k 2 FKI R BR . AR AbRIAs B il SUA R

(Z ABHESHAGEE ]

CHY RS RR IR ERETF SRR, WSRO, R R AR AR .
RIAGHMINS, B FBIBE. BTS2 A B E e AL, FRBCR AL
MEAR I, AT7ERE b E » BUAE B W5 T R AR NS, AT 2 U

PLIS/INE 2 FE AN E B
BEMBERMEM cm 5 mm E/R; FLEASFE RS RN, 38 A M VR
K BB, TRLL B
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In this experiment, you will determine the focal length of a converging lens by two methods.

Refer to Fig. 3.1.

illuminated object

lamp

lens

=

screen

bench

Fig. 3.1

(c) Describe one difficulty that is experienced when using a ruler to measure the height

of the image. Suggest an improvement to the apparatus to overcome this.
You are not required to do an experiment with this improved apparatus.

(2024 £7Z= 0625/52 £5375i(c))

g % HERMBBEN, EREFSEHCL, R LRGN HETSREEER L, %It

AR -
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T. In this experiment, you will investigate the image produced by a lens.
Refer to Fig. 3.1 and Fig. 3.2.

illuminated
object

screen
lens

bench
Fig. 3.1

Fig. 3.2

(f) In this type of experiment, it can be difficult to judge the screen position that produces the
clearest image.

Suggest one precaution or technique to overcome this difficulty.
(2024 B Z= 0625/51 553 15i(1))

[E=R] ZBARBBN5E, WBANTT 1 HE e AL B BP0 B
[REAT] 25 SRABAEIRFEBNSE . MPIATT 10 20 AT iR MR B AL B, T P U5 R or B I P 2 (L
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8. In this experiment, you will investigate the inverted image produced by a converging lens.
Refer to Fig. 3.1.

illuminated screen
triangular
object u .

lens

- bench

Fig. 3.1

(e) Describe one difficulty that can be experienced when measuring the height of the image in
this experiment.

Suggest an improvement to overcome this difficulty.
(2025 47 0625/53 4i35Fi(e))

(5] FREFGERIG: M LEYTR AT TR

U] % MR, FoRERSPMERE, BR LOEF . THARETR, AR NSE
TR

(M REFEARBEED )

ETE OKSUES AP T PORRAELIAIERS 755 5137 R i D BRI )

WALE, WMAER P AIE.

TSR RAEAE 50.0 e ARICALF#7, SEHASEER S 44 SO s THRDR RE D JE R, B
HISEPREOEER A, KEM cm.

TER SR IR L OB RF IR R s DU J5OR RS B I AN B R A X PR IE

K s FD: R
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In this experiment, you will use a balancing method to determine the mass of a metre ruler.

Refer to Fig. 1.1.

load U
50.0cm mark

| i

i ! metre ruler
| |

; bench
pivot 4\

Fig. 1.1

0.0cm mark

(e) The accuracy of the result obtained by this procedure depends on the metre ruler, without a
load, balancing with the pivot at the 50.0cm mark.
A student finds that this does not happen. He adds a small piece of modelling clay to one end
of the metre ruler to correct it.
Suggest if this is a suitable change for this experiment. Explain your answer.
(2024 7 0625/52 551i(e))
i Fri R A FOR R BURE. MARLE, #LSRRIEFES5PH, ERYR g K.
% NES, FOARE B TRk R B i
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9. Astudent investigates the balancing of a metre ruler.

Fig. 1.1 shows the set-up.

50.0cm
metre ruler
P Q
1 X E: y 1
[@ : : a\ 100]
A\ 90.0cm
bench

pivot
Fig. 1.1

(b) The student places a load P of weight P = 2.0N on the metre ruler.

He adjusts the position of the load so that the metre ruler is as near as possible to being
balanced. He measures the distance x from the centre of P to the zero end of the ruler.

He repeats the procedure using loads of weight P = 3.0N, 4.0N, 5.0N and 6.0N. The values
of P and x are shown in Table 1.1.

Table 1.1
PIN x/cm
2.0 10.2
3.0 23.1
4.0 30.0
5.0 33.8
6.0 36.8

Describe the main difficulty that a student has when doing this experiment as accurately as
possible.
(2023 H 25 0625/61 55115i(b))
[ZZ] LA A
(i) S A B S, TR R ph 1) — M At o i 55— UMY, 1A G P o L DL E
Bt MELIARFFHER P-4
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10. In this experiment, you will investigate the balancing of a metre ruler.
Refer to Fig. 1.1.

50.0cm mark

load object Q metre ruler

o [ 2 L ' ] 100

I [ ] [
/\\ 90.0cm mark

bench

pivot
Fig. 1.1

(f) Itis difficult to find the position of the load to obtain the exact balance of the metre ruler.

Explain how you try to overcome this difficulty.
(2025 425 0625/51 #5155(F)
[ZF=R] 2R BRI, 235 H R RN i PO R A B, MR (o A o i
(i) 22K MBS 0, Bk RN 1) ) A FR) SR80 B 53300 R @4 i g0

T, +x
r = T1tT2

2
B WP AL B A o A A A L
1. In this experiment, you will determine the mass My of a metre ruler using a balancing method.

Carry out the following instructions, referring to Fig. 1.1.

load ' a . b metre ruler

N I

/\ bench

5.0cm mark pivot 50.0cm mark

Fig. 1.1

(@) (i) Place aload of mass M = 20g with its centre at the 5.0cm mark of the metre ruler.

Explain briefly how you make sure that the centre of the load is at the 5.0cm mark.
You may draw a diagram if it helps your explanation.
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(ii) Place the metre ruler on the pivot. Adjust the position of the metre ruler on the pivot until
the metre ruler is as near as possible to being balanced. Check that the position of the
centre of the load remains at the 5.0cm mark.

Record, in Table 1.1, the scale reading p on the ruler at the position of the pivot.
Calculate, and record in Table 1.1:
*  The distance a between the 5.0cm mark and the pivot.
Use your value of p and the equation a = p —5.0.
*  The distance b between the 50.0cm mark and the pivot.
Use your value of p and the equation b = 50.0 — p.

Repeat this procedure for values of M = 40g, 60g, 80g and 100g.

Table 1.1

(Ul Rey

Mlg p/cm alcm b/cm

20

40

60
80
100

(e) The determination of My by this method assumes that the centre of mass of the metre ruler is
at the 50.0cm mark.

A student finds that the centre of mass of his metre ruler is at the 48.7 cm mark.

Suggest how he changes the procedure in (a)(ii) to allow for this.
(2023 2= 0625/53 45 158i(e))
[ZZ] B b=50.0—pHhb=48.7—p.

[FEAT] R REIERT 48.7 cm ichl, ZRbmicisdich p, SE N IR
b=48T7—p

A KB om it

%: ¥ b=50.0—pHhb=148.7—p,

EX BT EGOR i

R ) S B G R T T R B R (0 Y R L 60 A B S e EL A R IR B s A
SERTERE R AL, WA AL

FEACAS IR T ALY, A B E : gl BB, MXIABIE o
R4 EE- AN W T B2 b 2= U 922 8w i I 1 S / @ v &= 1) o i1 T SR b )
Al o

SRR BRI RS . BEEAHE A R R

EoE SHI N RN
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A student strikes a tuning fork on a wooden block. The tuning fork is held close to the students’ ear
as shown in Fig. 8.1.

Fig. 8.1

(c) Two students determine a value for the speed of sound in air. Fig. 8.2 illustrates the method
they use.

stopwatch metal plates clash together

metal plates

- 60m

Fig. 8.2 (Not to scale)

The girl starts the stopwatch when she sees the metal plates clash together. She stops the
stopwatch when she hears the sound of the clashing metal plates. The students use the time
on the stopwatch to calculate the speed of sound.

The value for the speed of sound obtained by the students is different from the true value for
the speed of sound in air.
Explain why the students’ value is different.

(2025 7 0625/32 458/5i(c))
R eI B RS A5 R S A AE SN IS I, i I ] ) B 5 7 ) S B A 4 I TR A [
JI DN B AN ] D BN R LT S EEBIACR, v = § AR R T S L SE AR
B N SR I TR AR B PR AR R 22, L B s (] ] B S ) o
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12. A student determines the volume of a block of modelling clay by two methods.
Method 1
He measures the block of modelling clay shown full size in Fig. 1.1.

l

Fig. 1.1

(@) (i) Measure the length I, width w and height h of the block of modelling clay on Fig. 1.1.
Record your values in centimetres to the nearest millimetre.

(ii) Calculate a value V/, for the volume of the block. Use your measurements from (a)(i) and
the equation:

Vy=Ixwxh.

(c) Another student measures the dimensions of a block of clay which is much smaller than the
block in (a). Suggest why these measurements may not be as accurate as yours, even if they
are done carefully.

(2025 475 0625/63 451/Hi(c))

5] FiESiRTEON, B ORISR s Bk . B2 BB Bk
LABHT] 220 R AR 2 B L 2«

FEB L we BN, AL AZL AR B, Ml V) = 1 x w x h BB R
e RPHUN, BT B

A 3: HIEXRERGRE (Fik kirir)

A G 2 A e BB SR T VAR AR R A SRR R IR — 7 T AR R R 2

SOPHCBCEORERIF R R A, HRFMREE o HUERRRCRIT, PIFOKAIRIIE. K. A
FHERSE 2 1 LA 7] o
S HR R = 0l df oy s JE BRI S AR 22 98, DR A1 AR i AN o

N F A 22 R RSO L, R IR . N SE sk AL R R .
&5 MR °Cs™t
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In this experiment, you will investigate the cooling of hot water in surroundings with different
temperatures.

Carry out the following instructions, referring to Fig. 2.1 and Fig. 2.2.

thermometer :]:'
lid
beaker A beaker B
bench
Fig. 2.1

(f) During the experiment, the increase in temperature of the water surrounding beaker A affects
the results of the investigation.

Suggest one change to the experiment to reduce this effect.
(2023 425 0625/53 H#248i(f)
fR A0 = L, JH KRR AT ] R R B
B WRBER A BRI,
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1. A student investigates the cooling of hot water in surroundings with different temperatures.

He uses the apparatus shown in Fig. 2.1.

thermometer :IJ
lid
beaker A beaker B
bench
Fig. 2.1

(f) After 180s, the student measures the temperature of the water surrounding beaker A in the
first experiment and finds that 6, = 49°C.

(i) State the reason why this can affect the results of the investigation and suggest what
effect it has on the value of cooling rate R.

(ii) Suggest one change to the experiment to reduce the effect in (f)(i).
(2023 475 0625/63 45255i(f))

[E2R] A EKBRERRHEE , RIRER: R/ BERBEE A Ji BRI
[FEAT] SEmJEHert A R BIKIRTT 2 49 °C, AT BEAR R IE E o

K-S PR T ), BN ) 5 PR D WO AR R e

B WRBEAR A JE KA

2. In this experiment, you will investigate the cooling of hot water in a beaker. Refer to Fig. 2.1.

thermometer

beaker bench

1

Fig. 2.1

(d) Suggest two ways to minimise the loss of thermal energy from the beaker during the
experiment.
(2025 E 7 0625/51 55255i(d))

[E=R] ERMIMUB DR, I et
LAEAT] FRRP R GRAR BEAL IRk . NS DK T AR RS BB R 2 %
B AEREAAMUB RREATRL . R BER N EE .
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