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Question1

Astonefalls fromrest to the bottom of a waterwell of depth d. The time t taken to fallis 3.0 + 0.3 5. The depth of the wellis

N e -
calculatedto be 30 musingd= —-at“. The uncertaintyin ais negligible.

Whatis the absolute uncertainty in a?
A.+0.6m
B.+3m
C.+24m

D.£é6m
[1mark]
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Question 2
Systematic and random errors can be compared.
What are the properties that apply to random errors?
1 The erroris consistently too high ortoo low and by different amounts
2 The erraris constantly too high orlow and by the same amount each time
3 The error can be fully eliminated
4 The error cannot be fully eliminated
5 The errorcan be reduced by averaging repeated measurements
6 The error cannot be reduced by averaging repeated measurements
A1, Zandé
B.2,4and6
C.2,3andé6
D.14and5
[1mark]

Question 3

The measurement of a physical guantity may be subject torandom errors and systematic errors.
Which statement is correct?

A random errors can be reduced by taking the average of several measurements

B.random errors are always caused by the person taking the measurement

C.asystematic error cannot be reduced by adjusting the apparatus

D. a systematic error results in a different reading each time the measurement is taken

[Tmark]
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Question 4

The diagram shows an experiment to measure the speed of a smallball falling at constant speed through a clearliquidin a
glass tube.

A
L —
?
250 s === L—— =15 mm
45s ---+ L— - - 285 mm
\ 4

There are two marks on the tube. The top mark is positioned at 15 £ 1mm on the adjacent rule and the lower mark at 285 £ 1
mm. The ball passes thetopmarkat2.50 £+ 0.02 s and passes thelowermark at4.50+0.02s.

The constant speed of the ballis calculated to be 135 mm s,

Which expression calculates the fractionaluncertainty in the value of this speed?

A2, 004
1270 7 2.00
g L, 002
270 ~ 2.00

1 0.02
_+_
¢ 15 250
1, 0.02
D=+
285 4.50

[Tmark]
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Question 5

Thestrain energy Wof a spring is determined fromits spring constant k and extension x. The spring obeys Hooke's law and
the value of Wis calculated using the equation shown.

|
— 2
w_zkx

The spring constantkis 200 + 1N m™' and the extension xis 0.040 + 0.004 m.
Whatis the percentage uncertainty in the calculated value of W?

A.20%

B.20.5%

C.10%

D.10.5%

[Tmark]

Question 6
In an experiment investigating the electrolysis of copper, a student sets out to find the electrochemical equivalent, Z,

The electrochemical equivalent of a substanceis the amount of substance deposited on a cathode per Coulomb of charge.
This can be determined using the equation:

;f‘."ll—."]']'1

It

2=

Where:

Mass of cathode before passing current, m, = (54.39+0.01)x 10 kg

Mass of cathode after passing current, m,= (52.06+0.01)x10-3kg

Current, I=3.00+1A
Time, t=4800+100s

Whatis the largest possible value of Z from these readings?

233
940

o] T —
B. 535 X107*kaC

235 a-bka -l
C. 555 x107kgC

A.

x 10 ¢kg C!

253
" 720

x10-6kg C-!
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Question?7
Thesides of asquare aremeasuredtobe8.020.2cm.

Which of the following gives the area of the square andits uncertainty?
A.64.0+0.2cm?
B.64.0+0.4cm?
C.64.0£3.2cm?

D.64.0 +1.6cm?
[1mark]

Question 8
In an experiment, a radio-controlled cartakes 1.50 £ 0.05 s totravel 30.0 £ 0.1 m.

Whatis the car's average speed and the uncertainty in this value?
A.20.0£0.732ms""
B.20.0£0.0366ms™'
C.20.0+0.066ms™

D.20.0+991ms"!
[1 mark]
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Question 9
The diagram shows a thermometer reading of a liquid's temperature, before and after heating.

What is the best estimate for the temperature increase of the liquid?
A.(54.0 £0.5)degrees
B.(54 £1.0) degrees
C.(54 +1) degrees
D.(54.0 +2.0) degrees
[1mark]
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Question 10
Astudent collects values of the time period, T, of a pendulum at different lengths of string, L. They want to investigate the

relationship:
L
T=2m, ,‘ —
g

They plot the values on a graph alongwith the error bars associated with each point, as shown in the diagram.
2, .2

T/s* 050

0.45

0.40 Eaes - o b

0.35 HHHH FEFR PR
0.30 | T |
|
0.25 ' oooo: caae =
}

0.20 T

016 |-~k 4 4= SheEb e st '

0.10

0.05

0.00

0 2 4 5] 8 10 12
L/cm

What is the percentage uncertainty in the experimental value of g?

43
—_—9
A. 1 %

43
B.——%
1600

43
C_ —
500

215
D_—
800‘0%

[1mark]
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