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1 The class is investigating the resistances of two resistance wires.

The circuit used is shown in Fig. 1.1.

power supply

—0 O— N
A \ iB
C N D
_N resistance wires
Fig. 1.1

(a) Astudent places a sliding contact S on the resistance wire A Qance 1=0.200m from
point A. She measures the current I in the circuit and ﬂy ifference V across the
length 1= 0.200m of resistance wire.

Figs. 1.2 and 1.3 show the voltmeter and ammeter@gs.

(i) Write down the readings shown on the m in Figs. 1.2 and 1.3.

C@*

(2]
(i) Calculate the resistance R of the length 1= 0.200m of resistance wire, using the equation
T R= 08065 = 2312~
[ ] ‘ !
& (R mp— '23 .......................... 1]
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b) T .
(b) The student repeats the procedure using the distance [ = 0.400m. Her result is shown.

= s 2D e, ?

() Calculate the difference between the two values for A. :
258122 = "3} ifference = s 3l (1]

(i) Suggest a relationship between the length 1and the resistance A of the wire that matches |

the results, within the limits of experimental accuracy. ‘

(c) Using the same method as in (a), the student determines the resistance R, of the resistance
wire AB of total length I=0.500m.

She then uses a short lead to connect points B and D. Shesusgs the éame method again
to determine the combined resistance R, of the resistanceiwites AB and CD connected
together.

...............................................................

Use the student'’s results to compare the resista,rib‘e R, of wire AB with the resistance A, of
wires AB and CD connected together. '

Tick the box next to the description that@ closely matches the results.

R.' = RZ @Q
v Ry =2R, Q

2F|‘1 =R,

le relationship between A, and A,.

D ¢
Therggds n

(1]

(d) Suggest two reasons why different students, all carrying out this experiment carefully, with
the same apparatus, may not obtain identical results.

...................................................................................................................................................

> bawwﬁ MLAAUILL Jﬂngﬂ«% wWite to neaedt
m

........................................................................................................................

......... 4 T T SO e

3 Di%otu\l kz.a:l:.ng %}ix on wines [2]
[Total: 8]
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2 Th.e clasg. is ipvestigating the refraction of light passing through a transparent block. A student is
using optics pins to trace the paths of rays of light.

Fig. 2.1 shows the student’s ray-trace sheet.

N
/

ray-trace .Qeye

sheet

Fig. 2.1

(@ * On Fig. 2.1, draw and label a normal NL at the centre of side AB. Label the point E
where the normal crosses AB. Label the point M where the normal crosses CD. (1]

«  Draw a line FE, to the left of the normal and at an angle of incidence i = 40° to the
normal. ' |

for

«  Label the positions of two pins P, and P, on FE placed a suitable distance apart i

accurate ray tracing.
©UCLES 2017 0625/62/MWMT



5

(b) The student observes the images of P, and P, through side CD of the block so that the
iImages of P, and P, appear one behind the other.

He places two pins P, and P, between his eye and the block so that P, and P,, and the
images of P, and P, seen through the block, appear one behind the other.

The positions of P, and P, are marked on Fig. 2.1.

Draw a line joining the positions of P, and P,. Continue the line until it meets the normal NL.
Label the point K where this line crosses CD. (1]

(6) * Measure and record the angle o between the line joining the positions of P, and P, and
the normal line. '

---------------------------------------------------------------

»  Measure and record the length x between points M and K.

(d) The student repeats the procedure but with the line FE to the right of the normal.

He measures the angle 3 between the line joining theynew positions of P; and P, and the

normal.
A 4 y ﬁ'—- snesssditinenrssrssessesntsnnn 4.. .1. ...............................

He measures the length y between l\%thé new position of K.

9 Y= 21 mm ...........................
A student suggests that t r o and x should be the same as the results for fand y.
State whether the résults Support this suggestion. Justify your answer by reference to the
results.

+&

statement ;& X!

--------------------------------------------------------------------------------------------------------------

justification ...l Z..... mw%&@mevm%daﬂd)(
... beyond. Ahe. Mimiks...of.. eoperimantal..accukacy
)

(e) Suggest one precaution that you would take with this experiment to obtain reliable results.

L. Reep..pio. Aeparakion diskance. lange. ...

208Uk Hhok. the..plod...ohe . upright (verlacal)
3“&%0?@@9/1;@«6 .......................... u'f ....... 3&1 ..................... [1]
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3 The class is investigating images formed on a screen using a lens.

Fig. 3.1 shows the apparatus.

illuminated
object u

“ | screen
j% i ‘ g;ens

Fig. 3.1

(a) The lens has a focal length of 15.0cm.

Suggest a suitable distance D between the illuminated object and the screen in order to form
a clearly focused image on the screen.

Accepted range (SD-2000m) o ........ 100ZM....cc i

(b) The student places the lens as shown in the diagram a distaneew ffom the object. She then
moves the screen until she obtains a clearly focused imagéonithe screen.

It is difficult to decide on the exact position of the screefithat gives the best image.

Explain how you would find the best position for the seéreen as reliably as possible.

MWQxheAULQLnM.OW\.«jand ....... wehudhar back ..
Qndhnﬂnﬂll ..... the... Mt.POS«LIA@’n ...... i tﬂu,nd ........ ]

(c) Another student uses a diﬁeren@ d obtains these readings:

Q@ P TE RN .. .| S

...............................................................

uv
(u+ V)’

Calculate?& fo gth fof the lens using the equation f=
x:(;s

Include the ‘unit give your answer to a suitable number of significant figures.

b= 15x 297 - 9.96¢
15 +297

© UCLES 2017 0625/62/M/J/17
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(d) Suggest one difference that you would expect to see in this experiment between the
appearance of the object and the image.

() Which of the following procedures, A-F, are sensible for this experiment?
Circle one or more of the letters.

@ Carry out the experiment in a darkened room.
B Close one eye when taking readings.
C Draw thin lines.

@ Fix the rule in position on the bench.
E Make sure the pins are at least 5cm apart.

@ Repeat the experiment using different values of u and deter average value for f.

(3]

i\ [Total: 8]
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4  The class is investigating the principle of moments.,

Fig. 4.1 shows the apparatus used.

: a L b N : i
Pl—o:l ¢ E m Q /metre rule
(< : : ] bench
B. 0 cm mark pal A\ /
%&13 *’mg, ! "fn-';-"ov‘..- S fy..:.v ,':'{,: ‘—vlﬁ‘u:-:r'-h 1‘”: ‘\‘;“ ; ': -‘é::‘J -~,f-‘?"‘.r;~‘h‘ ‘:" ~“r J;.T V‘"
45.0cm mark
Fig. 4.1

the pivot at the 45.0cm mark. He places a load Q on the rule and

ts its position so that

(a) A student places a load P on the metre rule at the 5.0cm mark. He Slaces the metre rule on

the metre rule is as near as possible to being balanced.

He measures the distance a between the centre of@wg the pivot.

He measures the distance b from the centre of o the pivot.
He repeats the procedure placing the loa e 10.0cm mark, the 15.0cm mark, the
20.0cm mark and at the 25.0cm mark: eeps the pivot at the 45.0cm mark each

time. The readings are recorded in T:

4.1
b/cm
@ .0 42.5
Q 35.0 36.4
30.0 30.1
25.0 23.9
20.0 17.5

0625/62/M/JN7
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(i) Plota graph of b/cm (y-axis) against a/cm (x-axis). Start both axes at the origin (0,0).

\ EREE RN
hi N e T
A\ e A T T
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e - .. - -
I Pa -
- 7
=6 &
-y
o
L~
v —
26 ]
P
7 Il H
= 1

(5, 1¢) 20 25 ‘@ 3¢ Ao
@ alem = -
(ii) Draw the line of best fit. C (1]

(b) A student suggests that ais dire

ortional to b.

State whether the readings
graph line.

Nocae dbags does... nat. pans thawugh, The 0xigin

this suggestion. Justify your answer by reference to the
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(c) The student uses a balance to measure the mass m of the metre rule.

M= eneerennesssssesnenns 1209 i
*  Calculate the value of mX, where X = 0.05Ncm /9.
120 x 0-0s =& N
¢ ¢, L — G ....................... Ncm

Use the value of ain the first row of Table 4.1 to calculate Pa, where P =1.00N.
Pis the weight of load P. Include the unit.

00X 40 = L’ON

---------------------------------------------------------------

Use the value of bin the first row of Table 4.1 to calculate Qb, where Q = 0.80N.
Qs the weight of load Q.

; <
080 X 42-€
_ 2, é%»a ...........................

(d) Astudent states that Pa should be equal to Qb. 0

Look carefully at Fig. 4.1 and the informati and suggest what the student has not
realised.

[Total: 8]
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5 Astu i
dent is investigating the effect of draughts (moving air) on the rate of cooling of hot water
The following apparatus is available to the student:
an electric fan with four speed settings
a supply of hot water
thermometer
250cm? beaker
250 cm?3 measuring cylinder
stopwatch
clamp, boss and stand.
Plan an experiment to investigate the effect of draughts on the rate of cooling of hot water.
You should:
«  explain briefly how you would carry out the investigation
+  state the key variables that you would control
« draw a table, or tables, with column headings, to, show how you would display your
readings (you are not required to enter any readlngs in the table)
= explain how you would use your readlngs to reach a conclusion.
You may draw a d|agram if it helps your explanatlon
" o fixed time interval cay
¢ | Final Yomp 4] ©°F
v
Method ..z Measuse. he .. inikial. fpmp... dy.the. st ...
woaten. : Then... mpmmﬁanww, ...............
© UCLES 2017
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Lninﬁbﬁm&FOyiMszhmmxwyd
aand...Juaet.. d'\wxam%ﬂ\ew(nd spaed,. maasins.. the

meadwre... . tae.... im?u,al}m abwaiua.tok tme_d

VAR, Im%aﬁzrckefw ‘b—CWEOLL teimd.....

....................................... 80N a0 NI e Iaaeatesaenasasesessresnenisessrsessiersesseresesesrrsssonenenanes

Lomkasl vaniakless dnikial. demperatiiee..ofy. bt

R [Total: 7]
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