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Physical quantities and units
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

1 The 51 unit for potential differencea (the vaolt) is given, in base unils, by
A kgma's?
B mA's?
C kgmis®
D kgm*A's”

2 The product of pressure and vodume has the samea S base unils as

A energy.
B force.
c force
area
force
D J=ee
length

3 Anion is adccolerabed by a sones of elecirodes in a vacuum, A graph of the power Suppled 1o the
N is plotted against time.

Wheat is represanted by the area under the graph batwean two times?

the change bn kinelic energy of the lon
the average force on the on

the changa in momanium af tha on

o 0O @ P

tha change in valocity of the ion
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4 The diagram shows a square-wave trace on the screen of a cathode-ray oscilloscops. A grid of
1cm squares covers the screen, The time-base sefting is 10mscm™,

I*r.m

E el
icm
Whalt is the approximate frequency of the square wava?
A TOHz B 140Hz C Z80Hz O 1400Hz
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5 A vector quantity V' is resolved inlo two perpendscular components X and ¥, The angle between V
and component X is &

The angle between componant X and the vector V' is increased from 07 1o 90°.
How do the magnitudes of X and ¥ change as the angle #is increased in this way?

X ¥
B increase increase
B increase decrease
C decrease increase
() decreass decrease

6 A student finds the density of a liquid by measuring its mass and its volume. The following is a
summary of his measurements,

mass of emply beaker =(20+1)g

mass of beaker + liquid = (70 £ 1)g

volume of liquid =(10.0 + 0.6)cm’
He correctly calculates the density of the liquid as 5.0gem™.
What is the uncertainty in this value?

A 03gem™ B 05gcm™ C 06gem™ D 26gem™
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T A micrometer screw gauge is used fo measure the diameter of a copper wire,

The reading with the wire in pasition is shown in diagram 1. The wire is removed and the jaws of
the micromater are closed. The new reading is shown in diagram 2.

diagram 1

What i% the diameter of the wira?

A 1.90mm B Z245mm C  2.50mm O Z273mm

May/June 2010 (12)

1 A micrometer screw gauge is used to measure the diameter of a copper wire.

The reading with the wire in position is shown in diagram 1. The wire is removed and the jaws of
tha micrometer are closed. Tha new reading is shown in diagram 2.

diagram 1

What is the diameater of the wira’?

A 1.90mm B 245mm C  259mm D 273imm
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2 The 31 unit for potential difference (the volt) is given, in base units, by
A kgmAs™,
B mfA's™
C kgm's™,
D kamfA's”

3 A student finds the density of a liquid by measuring its mass and its volume. The following is a
summary of his measurements.

mass of empty beaker =(20+1)g
mass of beaker + liquid = (70 £ 1)g
volume of liquid =(10.0 = 0.6)cm’
He correctly calculates the density of the liquid as 5.0gcm™
What is the uncertainty in this value?
A 03gcm™ B 05gcm™® C 06gcm™ D 26gcm™

4 Anwon is acceleraled by a senes of electrodes in a vacuum. A graph of the power supplied 1o the
ion is plotted against time.

What is represented by the area under the graph between two fimes?
A the change in kinatic energy of the ion

B ihe average force on the on

C the change in momentum of the ion

D the change in velocity of the ion
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5 The diagram shows a square-wave trace on the screen of a cathode-ray oscilloscope. A grid of
1 cm squares covers the screen. The time-base selting is 10mscm .

}iem

g
1cm

What iz the approximate frequency of the square wave?

A TOHz B 140Hz C ZB0Hz O 1400Hz

6 A wvector quantity V' is resobved into two perpendicular components X and Y. The angle between V'
and component X s &

™
i

The angle babtwean componant X and the vector Vis increased from 07 to 80°,

How do the magnitudes of X and ¥ change as the angle #is increased in this way?
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X Y

A increase increase

B increase decrease

C decrease incraasea

D decraase decrease

7  The product of pressure and volume has the same SI base units as

A energy.

B force.

¢ force
area

force

length
May/June 2010 (13)

1 The product of pressure and volume has the same S1 base units as

A energy.
B force,
¢ lorce
ared
force
length
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1 A signal has a frequency of 2.0MHz.
What is the pericd of the signal?
A Zus B 5us C  200ns D 500ns

2 A metal sphare of radius ris dropped into a tank of waler, As it sinks at speed v, il experiancas a
drag force F given by F = kry, where & s a constant.

What are the 51 base units of k7
A kgm's™ B kgm’s” C kgm's' D kgms”

3 Which physical guantity would result from a calculation in which a potential difference is multiplied
by an electric charge?

A ebectric current

B alectric anergy

C ebectnc feld strength
D ebectric power

6 A fixed quantity x; is measured many times in an experimant that has expenmental uncariainty. A
graph is plotted 1o show the number n of times that a particular value x is oblained,

Which graph could be obtained if the measuremant of x; has a large systemalic ermor but a small
randam arror?

A B

n n

+6018 — 375 2833 www.chempraxis.com.my
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1 Which row shows a base quantity with its correct ST unit?

quantity unit
A current A
B mass g
c temperature °c
D weight N

2 The frictional force F on a sphere falling through a fluid is given by the formula
F = 6ranv

where a is the radius of the sphere, 5 is a constant relating to the fluid and v is the velocity of the
sphere.

What are the units of 5?

A kgms' B kgm's' C kams™ D kgm's”
3 What is the component of this displacement vector in the direction X7

S.0km

53\ ¥

A 3.0km B 4.0km C 5.0km D B.6km

+6018 — 375 2833 www.chempraxis.com.my
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4 A melre rule is used o measue the length of a piece of wire. IL is found 1o ba 70 cm long to the
nearast millimeira,

How should this result be recorded In a table of resulis?
A 0.Tm B 0.70m C O0.700m D O.7000m

5 A guantity x is to ba determined from the equation
e
P is measured as 1.27 = 0.02m.

Q is measured as 0.83 + 0.07m.
What is the percentage uncertainty in x to one significant figure?
A 04% B 2% C 3% D 7%

October/November 2010 (13)

1 Which physical quantity would result from a calculation in which a potential diference B mauliplied
by an abectric charga?

A elactric currant

B electnic energy
€ electnic field strength
D

electric power

4 A signal has a frequency of 2.0MHEz.

What ts the penod of the signal?

A 2us B Sus C 200ns D S00mns

10
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1 Dacimal sub-multiples and multiples of units are indicated using a prefix 1o the unit. For axample,
thie prefic mill {m) represents 107,

Which row gives the sub-multiples or mullipbes represented by pico (p) and giga (G)?

pico (p) giga (G)
A 10 10
B  [1 10"
[ 1= 10°
D 107" 10"

2 Which definition is correct and uses only quantities rathar than units?
Density 5 mass per cubee melre,

Polential differencs s energy per unit cunrent

Pressure is force par unit area.

Speed is distance travelbed per second.

2 0O @ P

3  Aforce of 50N pushes a ball due north and another force of 3.0M pushes it due east,

50N

30N

What is the magnitude of the net force acting on the ball?
A 28N B 40N C 58N O B.ON

11
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5 The diagram shows an expanment to measure the speed of a small ball falling at constant speed
through a clear bquid in a glass tube.

T -
1.506 pe==ctf 115 mm
3.505 F--- - --- 385 mm

Theara ara two marks on the tuba. The top mark i positioned al 115 + 1 mm on the adjacent rula
and the lower mark al 385 = 1mm. The ball passes the top mark at 1.50 + 0,02 5 and passes the
lower mark at 3.50 £ 0,025

B He=119 _ ZF0 _ =1
The constant speed of the ball is calculated by —— = = = = 135mms"".
350-1.50 2.00

Which expression calculates the fractional uncertainty in the value of this spaed?
A 2 ., 004

270  2.00
g 2 _ 0604
270 2.00
1. 002
€ 27 " 200
p _1 002
270  2.00

12
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1  Siress has the same S| base units as

s force
mass

g Jorce
kength

c force 3
area

D energy.

2 To check calculations, the units are put info the following equations fogether with the numbers.
Which equation must be incaomect?

force = 300J (6m

power = 6000.J = 20s

time = 6m/ 30ms™

o 0O o P

velocity = 4 ms « 30s

3 In making reasonable estimates of physical quantilies, which stalement is not correct?
A The frequency of sound can be of the ordar of GHz.
B The wavelengih of light can be of the arder of B00nm.
€ The Young modulus can be of the order of 10" Pa.
D Bala radmabion is assocatad vaith one wnil of negalve charga.

13
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4 The uncertainty in the value of the momentum of a trolley passing between two points X and Y
waries with the choice of measuring devices.

Measuraments for the same tralley made by differant instruments wana recorded.

distance between X and Y using a metre rule with cm divisions = 0.55m

distance between X and ¥ using a metre rule with mm divisions = 0.547m

timings using a wristwatch measuring io the nearest 0.5sal X =0.0sand at ¥ = 4.5
limings using light gates measuring to the nearest D1sal X =005 and at ¥ =4 35
mass of trolley using a balance measuring o the nearest g = 6.4 « 10 kg

& th B W Ry =

mass of trolley using a balance measuring to the nearest 10g =6 = 107kg

Which measurements, one for each quantity measured, lead to the least uncertainty in the value
of the mamenturm of the tralley?

A 1,3andB B 1.4andB C 2 3andé D 24and5

May/June 2011 (13)

1 Aforce of 5.0M pushes a ball dua north and anothar force of 3.0M pushes it due east.

S5.0M

10N

What is the magnitude of the net force acting on the ball?
A 22BN B 40N C 58N D B.0M

14
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2 Decimal sub-mulliples and multiples of unils are indicated using a prefix (o the unit. For axampla,
the prefix milli (m) represents 107,

Which row gives the sub-multiples or multiples represented by pico (p) and giga (G}?

o o @ P

pica (p) giga (G)
10°# 10°
10°* 10"
107 107
[ 10"

3  Which definition is carmect and usas only quantibes rather than units?

A

B
C
D

Density is mass per cubic meatre,

Potential difference is enargy per unit curmrent.
Pressure is force per unit area.

Speed is distance travelled per second.

October/November 2011 (11)

1 Which statement using prefixes of tha base unit metre (m) is not correct?

o 0O m >

1pm=10"m
1nm=10"m
1Mm = 10°m
1Gm=10"m

2 An Olympic athlete of mass 80 kg competes in a 100m race.

What is the best estimate of his mean kinetic energy during the race?

A 4x10°) B 4x10°J C 4x10% D 4x10°)

15
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4 A eylindrical tube rolling down a slopa of inclination & movas a distance L in fime T. Tha equaltion
ralating thess quantilies is

[ 2]
a2 =0T sing
. P
A
Whera g is the intemal radius of the tube and P and O are constants.

Which line gives the coract units for P and O7

P Q
A ' s
B m* ms™
c m* m's™
o m’ ms

5 The Young modulus of the material of a wire is to be found, The Young modulus E is given by the
aquation balow.

4F1

Ewm—
=it X

The wire is extended by a known force and the following measurements are made.

Which measurement has the largest effect on the uncertainty in the value of the calculated

Young modulus?
measurament symbol valie
A | length of wire before force applied ! 2043 + 0.002m
B diameler of wire o 0.54 + 0.02 mm
i force applied F 19622 0.01N
D | extension of wire with force applied X 5.2 +£0.2mm

16
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1 Which quantity can be measured in electronvaolts (eVv)?
eleciric charge

alectrc potantial

Bnargy

poMeEr

L= I N = -

3
2 What is the ratip 19__THZ »
107 kHz

A 1070 B 10° c 1 D 10

3 The following physical quantities can be either posiive or negative,

& - displacement of a particle along a straight line
&' tempearatura on the Celsius scala
q : electric charge

V! readings on a digital voltmeater
Which of these quantities are wectors?

A s dq ¥V B =4 Vonly C & Vonly D sonly

4 A micrometer is used o measure the diameters of two cylinders,
diamedar of firsl cylinder = 12.78 + 0.02 mm
diameter of second cylinder = 16.24 £ 0.03mm
The difference in the diameters is caloulated.
What i the uncarfainty in this difference?

A 001 mm B =0.02mm C +0.03mm D =0.05mm

17
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5 The speedomeler in a car consisis of a poinier which rotates. The pointer is silualed several
millimetres from a calibrated scale.

What could cause a random errar in the driver’s maasurement of tha car's spead?

B,

B
c
D

The car's speed is affected by the wind direction.

The driver's eye is not always in the same position in relation to the pointer.
The speadomeatar does nol réad 2ero whan the car is al rest

The speedometer reads 10% higher than the car's actual speed.

What can be deduced from the graph about the motion of the body?

A
B It starts from rest.

C The distance is proportional to time.
D The speed changes.

It accalarales conlinwously.

18 What is the unil of power in 51 base unils?
A kgms™ B kgms™ C kgmis™ D kgm's™

May/June 2012 (11)

1

When a force F moves its point of application through a displacement s in the direction of the
Torca, the work W dona by the force is given by

W=Fz.

How many vecior guaniities and scalar quantibes does this equation contain?

A

B
ic
]

one soalar quantity and two veclor quaniities
ofe vecthor quanisly and two scalar quantities
thres scalar quantities
thres wector quantities

18
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2 What is a possible unit for the product VI, where V is the potential difference across a resistor
and [ is the current through the same resistor?

A

B
Cc
D

newton per second (Ns™')
newton second (Ns)
newton metre (Nm)

newlon metre per second (Nms™')

3 What is a reasonable estimate of the average kinetic energy of an athlete during a 100 m race
that takes 10s?

A 40J B 400J C 4000J

5

D 40000J

In an experiment, a radio-controlled car takes 2.50 + 0.05s to travel 40.0 £ 0.1 m.

What is the car's average speed and the uncerainty in this value?

A

B
c
(#]

16+ 1ms
16.0£02msg™"
160z 04ms™"
16.00 £ 0.36ms™

In an experiment to determing the accaleration of free fall using a falling body, what would lead to
a value thal is too large?

A
B
c

air resistanca
dimensions of the body ars oo largs

measurad distanca kbongar than true distance

measured Hme longer han nee T

19
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1 What is the unit wall in lerms of 51 base unils?

A Js B m'kgs™ [

m’ kgs™ D Nms™"

2  Forwhich quantity is the magnitude a reasonable estimata?

A frequency of a radio wave S00pHz

mass of an atom S00ug

B
C fihe Young modulus of a melal 5H00kFPa
(8]

wavelangth of green ight SO0 nm

3 A wvector has magnitude R and parpendicular componants F and 0, as shown in the diagram.

i
vertical component

R

i

=

horizontal component 2

Which row comactly describes the perpendicular componanis?

+6018 -375 2833

vertical compornsant horizontal companent
A ] R sind
B R cosd P
> R cosd R gind
D R simi? R cosdl
20
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4 The diameter of a cylindrical metal red is measured wusing a micromeler screw gauge.

The diagram below shows an enlargament of tha scale on the micromater scraw gauge whean
taking the measuremeant.

0

I —T

| 40

an
0.5 mm/ rev

AT ITETRAVAGA)

What is the cross-sectional area of the rod?
A 381mm” B 11.4mm* c 22B8mm’ D 45 6mm*

5 A mass is dropped from rest, and falls through a distance of 2.0 m in a vacuum. An observer
records the time taken for the mass fo fall through this distance using a manually operated
stopwalch and repeats the measuremsenis a further two times. The average result of these
measured times, displayed in the tabla balow, was used to determine a value for the acceleration
of free fall. This was calculated to be 88ms ™

first measurement | second measurement | third measurement | average

ftime:/ 5 0.6 0.73 0.50 0,64

Which statement best relates io the experiment?
A The measurements are precise and accurate with no evidence of random errors,

B The measurements ane nol accurate and not always recorded to the degree of precision of
the measurnng device but the calculated exparimantal result is accurate.

C The measuremenis are not always recorded (o the degree of precision of the measuring
device bul are accurate. Systematic ermors may be present.

D The range of resulls shows thatl there were random errors made bul the calculated value is
correct 5o the experiment was successful.

21
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1 Whatl is a reasonable estmate of the average kinetic energy of an athlede durng a 100 m race
that takes 1057

A 400 B 4004 G 4000J D 40000J

2 ‘When a force F movas its point of application through a displacement s in the direction of the
force, the work W done by the force is given by

W=Fs

How many vector quantities and scalar quantities does this equation contain?

A,

B
c
D

one scalar quantity and two vecior guantities
ane vector quantity and two scalar quantities
thres scalar quantities
thires wacbor quantities

3  What is a possible unit for the product VI, where V is the potential difference across a resistor
and 1 is the current through the same resistor?

A

B
Cc
D

newlon per second (Ns™')
newton second (Ns)

newlon metre (Nm)

newlon metre per second (Nms )

In an experiment, a radio-controlled car takes 2.50 £ 0.05s to travel 400 £ 0.1m.

What is the car's average speed and the uncertainty in this value?

o 0 o »

16+ 1ms’’
16.0£02ms™
160+ 04ms™
16.00£0.36ms™"

22
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1 What is the wnit of weaight in terms of 51 basa unit(s)?

A kgms’ B kgms™ C N D Jm'

2 Vectors P and O are dranm 10 scale,

Which diagram represenis the vector (P = Q)7

A B c D

3 What iz the approvimate lemperature of a red-hot ring on an electric cooker?

A 100°C B 200°C C 400°C D 800°C

23
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4 Which list containg only scalar quantities?
A area, length, displacameni
kinetic energy, speed, power

B
C potential energy, momentum, time
D

velocily, distance. temperature

5 Tha density of the matenal of & coil of thin wire is to be found.
Which set of instruments could be used to do this most accuratehy?

A metre rule, protractor, spring balance

B micromeler, meire rule, top-pan balance
C siopwatch, newton-meter, vernier calipers
]

tape measure, vernier calipers, lever balance

6 A quantity X varias with lfemperatura & as shown.

'l
X

Rl

1
0 100°Cc @

# s determined from the cormasponding values of X by using this graph.
X iz measurad with a percentage uncertainty of 1% of its value at all temperaturas.

The percentage uncanainty in & least near 0°C.
The percentage unceriainty in @ least near 100°C.

The actual uncartainty in #is keast near 0°C.

g 0o m >

The actual uncertainly in &is kast near 100°C.

24
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7 The measwrement of a physical quantity may be subject lo random emrors and fo systematic
eITOrS,

Which statemeant is cormect?

Random errors can be reduced by laking the average of several measurements.
Random errors are always caused by the person laking the measurement.

A systematic error cannol be reduced by adjusting the apparatus.

g O m P

A syatematic error resulis in a different reading each time the measuremeant = taken.

October/November 2012 (12)

1 Which guantity has the same base units as momentum?
density = enargy
dansity = valume « valocity

Pressurng < anga

o O m B

waight + araa

2  Vectors P and Q are drawn o scale,

o e

F Q

25
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Which diagram represents the vector (P + Q)7

A B

3  What is the approximale kinetic energy of an Clympic athlete when running at maximum speed
during a 100m race?

A 400 B 40004 C 400004 D A00 G00.J

4  Phiysical quaniities can be classed as vaclors or as scalars.
Which pair of guantitias ara bolh veciors?
A kinetic energy and elastic force
B momentum and time
C wvelocity and elactric field strength
i}

weight and temperature

5 A student is given a reel of wire of diameter less then 0.2 mm and is asked to find the dengity of
the matal

Which pair of instruments would be most suitable Tor finding the volume of the wire?
balance and micrometer
metre rube and micrometer

metre rube and vemier calipers

g 0 m »

micrometer and vemier calipers

26
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6 Variables x and y are related by lhe equation y = p — gx where p and g are constants.
Values of x and y are measured experimentally. The results contain a systemalic ermor.

Which graph best reprasants these results?

A, B
L ! ¥
P D=
"
o
0 a 0 -
D ¥ 'D N
[ ]
¥ ¥ ok
P P
%
05 - 05 g

7 The speed of a car is calculated from measuremants of the distance travelled and the time taken.
The distance is measured as 200m, with an uncertainty of £2m.
The time is measured as 10.0s, with an uncertainty of £+0.25.
What is the percentage uncertainty in the calculaled speed?
A 205% B z1% C 2% D £3%

27
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1 The unils of all physical quantities can ba expressad in terms of Sl base units.

Which pair conlaing quantities with the same base unils?
force and momentum
pressure and Young modulus

power and Kinelic angrgy

o o m P

mass and weight

2 Twao physical guantities P and G are added. The suem of Pand O is B a3 shown

R
P
-

1

Which quantity could be represented by P and by OF
A Kinetic anengy

pHWEr

speed

velocity

o o m

28
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3 A 1.5V cell supplies 0.20A to a lamp for seven hours before the lamp goes oul.
What is a sensible estimate for the initial chemical energy content of the cell?

A 1x10°) B 1x10%J C 1x10% D 1x10°%J

4  Three of these quantities hawe the same unit.

Which quantity has a different unit?

A EnE
distance
B force

G power = time
D rate of change of momenium

6 What will reduce the systematic errars when taking a measuramant?

A adjusting the needle on a vollmeler so thal it reads zero when there |s no potential difference
across it

B measuring the diameler of a wire al different points and laking the average

reducing the parallax effects by using a marker and a mirror whan measuring the amplitude
of oscilation of a pendulum

D timing 20 oscillations, rather than a single oscillation, when finding the period of a pendutum

T  In an exparment io defermine the accelaration of free fall g, the timea ¢ taken for a ball to fall
through distance s was measured. The uncertainty in the measurement of 5 is estimaled to
be 2 %. The uncartainty in the measurement of [ is estimated to be 3%.

The value of g is determined uging the equation

What is the uncerainty in the calculated value of g?
A 1% B 5% C 8% D 1%

29
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1

5

Which pair of quantities contains one wector and one scalar guantity?
A  displacement; force

B Ekinelic energy; power

C scceleration; momenium

D wvelocity; distance

Z  One propery O of a material is used 10 descrnibe the behaviour of sound waves in the matenal,

O is defined as the prassure P of the sound wave divided by the speed v of the wave and the
surface area A of the malerial through which the wave travels:

= P
= —,
A
What are the SI base units of Q7
A kgm's? B kgm’ s’ C kgm*s? D kgmis?
A wave has a frequancy of 5 GHz
What is the period of the wave?
A 20000 us
B 20ns
C 2Zns
O 200ps

In &n experimant io determine the acceberation of free fall g, the period of oscillation T and length
I of a simple pendulum were measured. The uncerainty in the measurement of | is estimated to
be 4%, and the uncarainty in the measurement of T 5 estimated to be 1%.

The valug of g is determined using the formula

_ 4=l
0= =5

YWhal is the uncertainty in the calculated walue for g ?
A 2% B 3% c 5% D &%

30
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1 Which pair includes a veclor quantity and a scalar quanility?
A displacement; acceleration
B force; kinetic energy
C powear; spead
D  work; polential enargy
2 The unit of resistivity, expressed in terms of base wnifs, is given by
kg X ;."2 ¥3
Which base units are x, y and z?
X y z
A ampens metre 00N
B metra ampers sacond
c metre second ampere
D second ampere migtre
3 Two forces act on a circular disc as shawn.
N
Which diagram shows the line of action of the resultant forca?
. B [ H o
s oM
@ @ @ 3

31
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4 A siudent caried oul an experiment in which an eleciric currenl was known (o decrease with

time, The readings he found, from first to last, were 3.62mA, 2.81TmA, 1.13mA, 1.76mA and
0.90 mA,

LimYC

Which statement could not explain the anomalous 1.13 mA reading?

A He has revarsed the third and fourth readings in the results table.

B He read the ammater incorrectly; the reading should have been 2. 13mA
C  He look the current reading at the wrong time.
D

There was a systematic arror in the readings from the ammater,

May/June 2013 (13)

1 The diagram shows a displacemeant vectar.

VWhat iz the vertical component of this dizplacement vectory
A 30km E 4.0km C  50km D &&6km

2 What is the unil of power, expressed in S1 base units?

A kgm's™” B kgms” C kgms® D kgms'

3 Which siatement |s incorrect by a factor of 100 or more?
A Atmospheric pressure Is about 1 = 10°Pa.
B Light takes 5 = 10°s o reach us from the Sun
C The fraquency of ultra-violet light is 3 = 10 Hz.
]

The life-span of a man is about 2 » 1075,

32
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4 A cyclist iz travelling due soulh with velocity u. The wind i blowing from the north-east with
velocity w,

Gyclist wind
"
The wind has a valotly v relative to the cyclist, whane v = w-= 0.

Which vector diagram shows the magnitude and direction of velocity v?

A B c ]

5 A stedent takes measuremeants of the current in a resiston of constan resistance and the potential
difference {p.d.) across it The readings ane (han used o plot a graph of current agains! p.d

There is a systematic efror in the current readings.
Howr could this be identified from the graph?

Al leaat one anomaloes data point can be identified.
The data points aré scattered about the straight line of bast fit.
The graph is a curve, not a straight lina,

2 o m =

The straight line graph does nol pass through the origin.

33
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1 Which row shows an 51 base quantity with its correct unit?

31 base quantity unmit
A charge coulomb
B current ampere
[ potential differencea wolt
D temperaiure degree Celsius

A pendulum bob is held stationary by a horizontal force H. The three forcas acting on the bob are

shown in the diagram.

The tension in the string of the pendulum is T. The weight of the pendulum bob is W

Which statement is comect?

o 0 @ P

H =T oos 30°
T=Hsin30
W= T cos 3

W= T zln 30

+6018 -375 2833
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3 The drag coefficient C, B a numbsar with no umils. It iz used to compare the drag on different cars
al different speeds. It is given by the equation

o o
S

where F is the drag force on the car, ois the density of the air, A is the cross-sectional area of the
car and v is the speed of the car.

VWhat is the value of o

A1 B 2 cC 3 D 4

5 A micrometer screw gauge is used lo measure the diameter of a small uniform sisel sphere. The
micrometer reading iz 5,00 mm + 0.01 mm.

What will be the percenfage umcertainty in @ calculation of the volume of the sphere, using these
values?

A 0.2% B 0.4% C 0B% D 1.2%

October/November 2013 (12)

1 Which row shows an 51 base quantity with its correct unit?

51 base quantity unit
A charge coulomb
B curmant amaera
c polential difference volt
D lempearature degres Celsius
35
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2 A pendulum bob is held stationary by a horizontal force H. The three forces acling on the bob ane
shown in the diagram.

LimYC

W

The tension in the string of the pendulum is T. The weight of the pendulum bob s W

Which slatemant is corraci?
A H=TcoosdlF

B T=Hsin30

C W= Teos3l"

0O W=Tsindd"

3  The drag coeflicient Cs is a number with no units. It is used 1o compare the drag on different cars
at different speeds. It is given by the equation

2F

T =
T A

where F is the drag force on the car, ¢ is the density of the air, A is the cross-sectional area of the
car and v is the speed of the car.

What s the valua of n'?

A 1 B 2 c 3 D 4

3 A micromeber Screw gauge is used o measund ihe deameler of a small uniform stesl sphens, The
micrometer reading is 5.00mm £ 0.01 mm.

What will be the percentage uncertainty in a calculation of the volume of the sphere, using these
waluas?

A 0.2% B 04% ¢ 06% D 12%
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October/November 2013 (13)

1 ‘Which estimate is realistic?
A The kinelic energy of a bus Iravelling on an expressway i 30000,
B The powsr of 8 domesfic light is 300W.
G The temperatene of a hal oven B 300 K.
o

The volume of air in a car tyre is 0.03m".

2  Which unit is equivalent to the coulomb?

A ampere per second
B joule per wolt

C wall per ampere

D watl per volt

3 Two forces of equal magnitude are represented by btwo coplanar vectors. One is directed
eastwards and the other is directed northwards.

What is the direction of a single force thal will balance these two forces?

A towards the north-gast
B towards the north-west
C towards the south-east
D towards the scuth-wes!

4 The spring constant & of a codled wire spring is givan by the equation

- Gt
X AnfR*?

where ris the radius of the wire, nis the number of frms of wire and R is the radius of each of the
wrns of wire. The quantity G depends on the material from which the wire s made,
What is a suitable unit for G?

A Nm* B Mm' C Nm D Nm

37
+6018 — 375 2833 www.chempraxis.com.my



HEMPRRAHIS

LimYC

5 An uncalibrated analogue vollmeter P is connecled in paraBel with another voltmeter O which is
known to be accurately calibrated. For a range of values of potential difference (p.d.), readings
are taken from the two melers,

The diagram shows the calibration graph oblained.

E . - - =) L: = IF_
uncalibrated mater P ] | SEEF au :
scale reading Emmw 1 . : . } HH LI .:
T I 1 T
& ] lh ,-;_':_ EEE |
= . H f’ RRIEIEE
E 3 At {31 RISIE i :_
4 ] SaasaiEsnsamansas
.ﬁ"': wona Lty ; "
SRaRER-cismmamanamsant H
2 . F- i 1
- -"'-r e -E .. '! . Ir
: L ! : :
aggla - " - T " i) i | '_
n | { 1
0 1 2 3 4 5 &
calibrated meter
p.d. /v

The graph shows that meter P has a zero errgr, This meter is now adjusted to remove this zero
arror. When the meter is recalibrated, the gradient of the calibration graph is found to be
unchanged.

What is the new scale reading on meter P when it is used to measure a p.d. of 5.0V7
A BB B BT cC 72 D 74
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6 A student wishes to delermine the density o of lead. Sha measures the mass and diameter af a
amall sphere of lead;

mass = (0.506 = 0.005)g
diameter = (2.20 + 0.02)mm.

What is the best estimate of the percentage uncertainty in her value of 7

A 1.9% B 20% c 28% D 37%

May/June 2014 (11)

1 Which pair of units conlains one derived unit and one 51 base unit?

A ampere coulomb
B kilogram kalvin

C  metre second
D newton pascal

2 What is aquivalant 1o 2000 microwalts?

A 2wc! B Zmv c 2pv D 2000mv

3 The speed v of a liguld leaving a tube depends on the change in pressure AP and the density o of
the liguid, The speed is given by the equation

B
Vo i:[
L 2
wherne K is a constant that has no units.
What is the value of n'?
- ‘ B 1 c g D 2
39
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4  An experiment is camed out o measure the resistance of a wire,

The currant in the wire i (1.0 £ 0.2)4 and the patential difference across the wire is (8.0 £ 0.4)V.

What is the resistance of the wire and ils uncerainiy?

A (80+02)0
B (B.0+08)0
C (B2
D (8+2)0

5 The Young modulus of the material of a wire is to be found. The Yaung modulus £ = given by tha

equation below,

dF!
- ¥
nd iy

The wire is exiended by a known foroe and the following measurements ane made.

Which measuremeant has tha largest effect on the uncertainty in the value of the calculated

Young modulus?
measurement gymbol value
A length of wire before force applied i 2,043 £ 0.002m
B diameter of wire ) 0.54 + 0.02 mm
c farce applied F 19682 + 00NN
D | extension of wire with force applied X 5.2 + 0.2mm

40
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May/June 2014 (12)

1 The maximum theoratical power P of a wind lurbing is given by the agquation
P = ki

whera o is the density of air, A is tha area swepl by the furbine blades, v is the spasd of tha air
and k is a constan! wilh no wunils.

What is the value of a7

A1 B 2 c 3 D 4

2  What is the unit of resistance whan expressed in 51 base unils?
A kgm'sZAT
B kgmis?AF
C kgms* A"
D kgms?A™"

4 A quantity y is to be determined from the equation shown.

X
y-.p._'
q

The percentage uncertainties in p, x and g are shown.

percentage
uncertainty
p 6%
2%
q 4%
What is the percentage uncertainty in y?
A 05% B 1% C 16% D 192%
41
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5 A thermomeler can be read to an accuracy of £0.5°C. This thermometer is used to measure a
termnperature risa from 40°C o 100°C.

What is tha parcantaga uncartainty in the measuramant of the temiparature nsa?

A D.5% B 08&% C 13% D 1.7T%

May/June 2014 (13)

1  Which quantity can be measured in electronvolts (eV)7?

A electnc charge
B electric potential
C energy

D power

2 The unil of specific heal capacily is Jkg™ K’

What is its equivalent in terms of 51 base units?

A kg'm'K" B ms'K' C ms2K" D mis?K"

3 What is the verical component of this displacameant vector?

honzantal

A  3.0km B 3.8km C  4.0km D 5.0km
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4 The resistance of a lamp is calculated from the value of the potential difference (p.d.) across it
and tha valwe of the currant passing through it

Which statement correctly describes how to combine the uncertainties in the p.d. and in the
current?

A
B

o

Add together the actual uncertainty in the p.d. and the actual uncertainty in the current

Add together the percentage uncertainty in the p.d. and the perceniage unceriainly in the
currant.,

Sublract the actual uncertainty in the current from the actual uncerainty in the p.d.
Sublract the percenlage uncertainty in the current from the percentage uncertainty in the p.d.

6 A digital caliper is used to maasure the 28 50 mm width of a plastic ruber. Tha digital calipar reads
to the nearest 0.01 mm.

What is the comect way 1o record this reading?

A

B
c
D

0.02850 + 0.0Tm
0.0285 £ 0.001m
(2.850 + 0.001) = 10*m
{2.B50 + 0.001) = 107" m

October/November 2014 (11)

1 A 010kg mass iz laken to Mars and then weighed on a spring balance and on a lever balance.
The accaleration due lo gravity on Mars is 38% of its value an Earth.

What are the readings on the two balances on Mars? (Assuma that on Earth g = 10ms™.)

o O @ »

Spring bavar
balance/N balance/kg
0.38 0.038

0.38 0.0
1.0 0.038
1.0 0.10

2 What is equivalent 1o the unit of elecine fiekd strength?
A JCm™ B HNsA™ C kgms A" D kgm'sTA™

43
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4 A steel wira is stretched in an experimeant to determine the Young modulus for steel.

Tha uncarfaintias in tha maasurameants ara given bealow.

measuremant unceriainty
load on wire +2%
length of wire +0.2%
diameter of wire +1.5%
extansion +1%

What is the percentage uncertainty in the Young modulus?

A 1.3% B 1.8% C 47% D 62%

October/November 2014 (12)

1 A 0.10kg mass is taken 1o Mars and then weighed on a spring balance and on a lever balance.
The acceleration due o gravity on Mars ks 38% of its value on Earth

What are the readings on the two balances on Mara? (Assume thal on Earth g = 10ms™.)

sprimg levar
batance /M balance (kg
A 0.38 0.038
B 0.38 Q.10
C 1.0 0.038
D 1.0 0.10

2  What is equivalant to the unit of electric field strength?

A JCm™!

B MNsA™ C kgms A"

+6018 -375 2833
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4 A stesl wire is siretched in an expariment to determing the Young modulus for steel.

The uncertainties in the measurements are given below.

measurament uncertainty
koad on wire +2%
langth of wire +0.2%
diameter of wire +1.5%
axlension 1%

What is the percentage uncertainty In the Young modulus?

A 1.3% B 1.8%

October/November 2014 (13)

C 47T%

D B82%

1 When the brakes are applied on a vehicle moving at speed v, the distanca d moved by the
wahicle in coming to rest is given by the expression

where K is a constani.

o = kv*

What is the unit of k expressed in 51 base unils?

A m's B ms”

2 Which list contains one veclor quantity and two scalar quantities?

C m's™

A displacemeant, waight, walocity

B force, acceleration, tme
C  momanium, mass, speed
D work, density, energy

+6018 -375 2833
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4 The diagram shows part of a thermoameter,

204

What is the correct reading on the thermomeler and the uncartainty in this reading?

reading/C inu:ernj::::i?ﬂ
A 24 +1
B 24 0.5
c 24 +0.2
D 24.0 0.5

5 The resistance R of a resistor is 1o be determined. The current [ in the resistor and the potential
differance V across il afe measured.

The results, with their uncerainties, are
[={2.0+0.2)A V= (150 +05)V.
The value of R is calculated to be 7.501
What is the uncertainty in this value for &7
A 4030 B 4050 C 4070 D +10
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1 Which is an S1 base unit?

TRl

gram

%]

kalvin

=

walt

2  Which pair contains one vector and one scalar quantity?

A displacement accalaration
B force kinatic anergy
C  momeantum vedocity

D power speead

3  When a constant braking force is applied o a vehicle moving at speed v, the distance d moved
by the wehicle in coming to rest is given by the expression

d = kv’
whiere K is & constant,

When d is measured in metres and v is measured in metres per second, tha constani has a value
of ki,

What is the value of the constant when the distance is measured in metres, and the speed is
measured in kilomeires per hour?

A 00772k, B 0278k, C 360k D 130k

May/June 2015 (12)

1 Which definition is correct and uses only quantities rather than units?
A Density is mass per cublc metne.
B Potential difference is enargy per unit current.
C Pressure is force per unit area,
D Speed is distance travelled per second,
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2 The average kinetic energy E of a gas moleculs is given by the equation
E= kT
where T is the absolute (kelvin) temperature,

What are the 5] base units of k7
A kg'ms'K
B kg'mis'K
C kgms K’
D kgm's™ K’
3 An analogue ammeder has a pointer which moves over a scale. Following prolonged use, the

pointer does nol retumn fully to zero when the current is tumed off and the meler has become less
sensitive at higher currenis than it is at lower currents.

VWhich diagram best represents the calibration graph needed fo oblain an accurate current

reading?
.1 B
1
scale scale
resading = reeading
a &= i -
u' irue cumani I::l rue ciurrent
c D
1
soale seale
reading reading
] 0 = 0 0 =
true curment true current
48
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4  The arrow represents the vector R.

/

Which diagram does not represent R as two parpendicular cormponents?

A

W/_,_,.-—’

5 A power supply of electromaotive force (e.m.f.) S0V and negligible internal resistance is connecied

in senes with resistors of resistance 1000 and 512, as shown.

100102

513

Iu_.l

-

[

a0

T

® ©

A volimeter measures the potential difference (p.d.) across the 502 resistor and an ammeter

rdasurgs e curfent n the cacul

+6018 -375 2833
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What are suitable ranges for the ammeder and for the voltmeter?
ammatar wvolimater
range A range!V
A 0-0.1 0-1
B 0-0.1 0-3
c 0-1.0 n-1
o 0-1.0 0-3
B A single shesel of alumimium il is folded twice o produce a stack of fowr sheels. The botal

thickness of the stack of sheets is measured 1o be (0080 £ 0.02)mm. This measurament s made
using a digital caliper with a zero ermor of (-0.20 £ 0.02)mm.

Wit is the percentage uncertainty i ihe calculated thickness of a single sheat?
A 1.0% B 20% C 40% D &7T%

May/June 2015 (13)

1 Which statement includes a correct unit?
A energy=T8Ns
B force=38Ns
C momentum=B62Ns

D fongque=4TKMs

2 What is the joule (J) In &1 base units?

A kgms' B kgm‘s' C kgmse™ D kgm®s™

50
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4 A student is given a reel of wire of diameter less than 0.2 mm and is asked o find the density of
the metal.

Which pair of instruments would be most suitable for finding the volume of the wire?
A balance and micromsber

B melra rule and micromelas

€ metre rule and vermier calipers

D  micrometer and vermier calipers

5 Four different students use a ruler to measure the length of & 15.0cm pencil. Their
rmeasuramants are recorded on four different chans.

Which charl shows measuremeants that are precise bul not accurate?

A B C D
15.4 54— 54— 15.4
15.2- 15.2- 15.2~ I 15.2 -
15.04 = 15.04 2 15.04 15.04
E 14.8 E 1484—— £ us4+———— E 14.84-
Pl Bl lud—4 Tl
5 14. & 14 3 14 g 4
14.2 42+—# 14.2 14.2-
14.0- T 14.0- . 14.0- 14.04
13.8- j38—] 13— 13.8

6 In a simple electrical circult, the cument in a resistor is measured as (2,50 £ 0.05) mA. The
resisior is marked as having a value of 4. 700 + 2%.

If thess valuas wera wsed to calculate the power dissipated in the resistor, whal would ba tha
percantage uncertainty in the value obtained?

A 2% B 4% C 6% D 8%
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October/November 2015 (11)

1 ‘What is the unil of weight in terms of 51 base unit(s)?
A kgms B kgms™ € N o Jm’

2 At temperatures close io 0K, the specific heat capacity ¢ of a particular solid is given by ¢ = BT,
wheare T is the thermodynamic temperature and b is a8 constant characteristic of the solid,
The 51 unit of specific heat capacity is Jkg "K'

What ks the unit of constant b, expréssed in 51 base units?

A misT K™

B mis K’

C kgm'sTK?

D kgm's K™*

3  In making reasonable estimates of physical quantises, which statemeant is not comect?

A The frequency of sound can be of the order of GHz.
B Tha wawvelength of light can be of the arder of B00nm.
€ The Young modulus of a metal can be of the order of 10" Pa,
D Beta particles are associated with one unit of nagative charge.

§ Four ientical rods have a square cross-section, The rods are placed side by side and their total
widdth is measured with vernier cahipers, as shown.

vemier calipars

o [

I:I.I | J

I
four square
cross-section rods

52
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The measuremeant is (8.4 £ 0.1ymm and the zero reading on the calipers is (0.0 £ 0.1)mm.

What iz the width of one rod?

A

B
c
D

(2.10 + 0.025)mm
(2.10 + 0.05)mm
(2.1 +0.1)mm
(2.1 +£0.2)mm

October/November 2015 (12)

1 Which list shows incraasing langths from beginning o end?

A
B
c
D

2  Which eguation contains only scalar guantities?

A

B

1am 1 1 mm 1 um
1 pm imm 1nm 1cm
1nm 1 pmi imm 1cm

Tmm 1em 1pm  1nm

acceleration = 1orce
MEsEs

= wark
Temie

[eleliiiig

force
anrea

pressura =

dispacemant
L ]

velocity =

53
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3 Thelime T taken for a satellite to orbit the Earth on a circular path is given by the equation

T2 o K1
"M

where ris the radius of the orbil, M is the mass of the Earth and k is 8 constant.

What are the 51 base units of &7

A ky'ms

B ky'm's

C kgm's’

D kgm's

4 Which row gives reascnable estimales for the mass and the speed of an adult running?

mass/kg | speedims™’
A 6 = 10° 5 x 10
B 6= 10 5= 10"
[ 6= 10" 5= 10
D 6« 10¢ 5% 10°

5 A student measures the time T for one complete oscillation of a pendulum of length L

Her resulls are shown in the table,

Sha uses the farmicla

to calcidate the acceleration of free fall 4.

Ifm

Tig

0.420 + 0,001 1.3 +0.1

.
T=2x |4

Lk

Whalt is the best estimate of the percentage uncerfainty in the value of g7

A 0.02% B a%

c 8%

16%

+6018 -375 2833
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October/November 2015 (13)

1 What is the unit of the Young modulus when expressed in 51 base units?
A kgm's®
B kgm's™
C kgm™
D

i

kgm &

2 The Reynolds number R is 8 constant used in the stedy of liguids flowing through pipes. R is a
pure number with no wnit.

R:ﬂ

i

where pis the density of the lquid, v is the speed of the liguid and D iz the diameter of the pipe
throwgh which the liquid flows.

What are the 31 base units of u?

A kgms B kgm's C kgms' D kgm's!

3 When a force F moves its point of application through a displacement s in the direction of the
force, the work W done by the force is given by

W=Fs.
How many vector quantities and scalar quantities does this equation contain?

A one scalar quantity and two vector quantities
B one vector quantity and two scalar quantities
C three scalar quantibes
D three vector quantities

4 Measurements are subject to systematic error and random error.

Which measurements have high accuracy and low precision?
high random error and high systemalic error

high random error and low systemalic error

low random error and high systemalic error

o 0 w »

low random error and low systematic error
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5 The dansity of the material of a codl of thin wire is o be found.

Which set of instruments could be used to do this most accurately?
A meire rule, profractor, spring balanca

B micrometer, metre rule, lop-pan balance

C stopwaltch, newion-meter, vemier calipars
D

tape measure, vernier calipers, lever balance

6 A cylindrical Wbe rolling down a slope of inclination & moves a distance L in time T, The equation
relating these quantities is

wheare a is the infernal radius of the tube and P and & are constanis,

=0T gin g
P | :

Which row gives the correct units for P and for 07

2] ]
A m? mig
B m* ms™
(- m’ ms
D m’ me

+6018 -375 2833
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7 Variables x and y are related by the equation ¥ = p = qx where p and g are constants.
Vales of x and y are measured experimantally. The results contain a systematic ernror.

Which graph best represants thase results?

A B
¥ & ¥ ik
2= fr=
W
X
I:II_'J x—-— ﬂ[‘l -
[ H D
¥ ¥
3
P p-
s
b
i = i} =
§] X 0 X
57
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