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1 Which of the following pairs of units are both Sl base units?  97o2/1muoz

A ampere, degree celsius

ampere, kelvin

coulomb, degree celsius b
coulomb, kelvin (b

2 The diagram shows two vectors X and Y.  smzimiioz Q&

&
Y

In which vector triangle does the vector Z show the magn'&?ﬁd direction of vector X — Y?
)

: &*

o O W

b S
Y} v —
P 5.4
zY 2 N
C D
Z X Y4 X

Y Y

> =

3  Which formula could be correct for the speed v of ocean waves in terms of the density p of sea-
water, the acceleration of free fall g, the depth h of the ocean and the wavelength A? sz

g

| :
= 'II = IE = I h = |=
A V=4 o/ B vV 5 C V= pg D v ‘1|I| p
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Which of the following is a scalar quantity? e7o2o1muios

A acceleration

B mass
C momentum b
D velocity

The unit of work, the joule, may be defined as the work done when the point of ation of a
force of 1 newton is moved a distance of 1 metre in the direction of the force. o702

Express the joule in terms of the base units of mass, length and time, the kg, m%nd S.

A kgms? B kgm?s™? C kgm2s D kgs‘%’

Two forces, each of 10N, act at a point P as shown in the dia . The angle between the
directions of the forces is 120°. 920103 (b

&

10N

120°
5 > 10N
What is the magnitude of the resultant force?
A 5N B 10N C 17N D 20N
A student measures a current as 0.5 A. 970201/0Ni03
Which of the following correctly expresses this result?
A 50mA B 50MA C 500mA D 500MA
The momentum of an object of mass mis p.  smazioiomos
Which guantity has the same base units as pﬁz?
A energy
B force
C power
D velocity
f
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2 Aforce of 5N may be represented by two perpendicular components QY and OX as shown in the
diagram, which is not drawn to scale. smzoomios

&
Y

RS

4 ‘Q{Q

v

0 x"‘ QQ
QY is of magnitude 3 N.

What is the magnitude of OX? (b

A 2N B 3N C 4N nsm\O

1 Which pair contains one vector and one scalar qua@ 9702/01/M/J/04
>
®

A

B
c
D

4

displacement : acceleration
force . kinetic energy
momentum . velocity
power . speed

2 Which of the following could besrtieasured in the same units as force?  9702/01/MJ/04

A

B
C
D

energy / distance
energy x distance
energy / time

momentum x distance

3 The notation ps is used as an abbreviation for a certain unit of time. 9702/01/M//04

What is the name and value of this unit?

name value

A microsecond 10°s

B microsecond 107%s

C millisecond 10™°%s

D millisecond 107°s
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4 What is the reading shown on this milliammeter?  a702/01/MU104

UMU (bb

&

A 235mA B 2.7mA C 34mA D 3.?%0

1  Which line of the table gives values that are equal to a time of 1ps picosecond) and a
distance of 1 Gm (one gigametre)? 9702/01/0/N/04 (b

\Q

time of 1ps distance of 1Gm |

A 107%s 109m | Q(b
B 107%s 10%m

c 107%s 109m

D 10745 10" m :

2 Which of the following definitions is correct and uses only quantities rather than units? 9702/01/0/N/04
A Density is mass per cubic mefre.

B Potential difference is energy per unit current.
C Pressure is force per unit area.
D

Speed is distance travelled per second.

3 When a beam of light is incident on a surface, it delivers energy to the surface. The intensity of
the beam is defined as the energy delivered per unit area per unittime. 9702/01/0/N/04

What is the unit of intensity, expressed in Sl base units?

A kgm?s B kgm®s™® C kgs™ D kgs®

3 An Olympic athlete of mass 80kg competesina 100m race. 9702/01/M/J/05

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

A 4x10%) B 4x10°J C 4x10*J D 4x10°J

WWW.MEGALECTURE.COM Page 4 of 22
WWW. Vout ube. conl negal ect ure



what sapp: +92 323 509 4443, enmnil: negal ecture@mail . con

o0
MEGA LECTURE
5

1 Decimal sub-multiples and multiples of units are indicated using a prefix to the unit. For example,
the prefix milli (m) represents 107, 9702/01/Mm1/05

Which of the following gives the sub-multiples or multiples represented by pico (p) and giga (G)?
pico (p) giga (G) b
102 10°

107 102 &
10712 10° Q
1 U—'lE 1 U'IE v

2 A metal sphere of radius r is dropped into a tank of water. As it sinks gt v, it experiences a
drag force F given by F = krv, where k is a constant. 9702/01/M/J/05

O 0O o >

What are the Sl base units of k7 b

A kgm?s™ B kgm?s™ C kgmi's’ ms

\ 2

)
1 Which pair of units are both Sl base units? a?nzzymfﬁ:@ ~ 4

A ampere, degree celsius S
B ampere, kelvin

C coulomb, degree celsius
D

coulomb, kelvin

2 The prefix ‘centi’ indicates x 1031 9702/01/0/N/05

Which line in the table correctly indicates the prefixes micro, nano and pico?

x 1072 XN x 107°
A nano micro pico
B nano pico micro
C pico nano micro
D pico micro nano

3  Which expression involving base units is equivalent to the volt? 9702/01/0/N05

A kgm?sTA’
B kgms™A
C kgm’s'A
D kgm?s@A
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1 Which pair includes a vector quantity and a scalar quantity?  grozo1m/Ji06
A displacement; acceleration
B force; kinetic energy
C power; speed b
D work; potential energy (b
2 For which quantity is the magnitude a reasonable estimate?  9702/01/M/J/06 &
A frequency of a radio wave 500 pHz Q
B mass of an atom 500 ug ?“
C the Young modulus of a metal 500kPa %’
D wavelength of green light 500 nm b
3

The following physical quantities can be either positive or r% 9702/01/M/J/06

¢ : temperature on the Celsius scale

s : displacement of a particle along a straightli&@

q : electric charge

V : readings on a digital voltmeter

Which of these quantities are vectors?

A

B
c
D

s, 6q,V
s, q, V
g Vv

sonly

2 Inthe expressions below  9702/01/0/N/06

a is acceleration,

F is force,
m IS mass,
t is time,

v is velocity.

Which expression represents energy?

A

Ft B Fu C ng D 25_
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1  Which product-pair of metric prefixes has the greatest magnitude? 9702/01/Q/N/06

A pico x mega

nano x Kilo

B
C micro x giga b
D milli x tera (b

3  Which row of the table shows a physical quantity and its correct unit? emzmwc%&

physical quantity unit ?“
A electric field strength kgms™ZC™ .
B specific heat capacity kg ‘m e K %
C tensile strain kgm s b
D the Young modulus kgm s~ (b
A 3
1  Which is a pair of Sl base units?  g7ozio1mio7 Q '-"
o
A ampere joule
B coulomb second
C kilogram kelvin
D metre newton |

: o Tum _
2 What is the ratio u ?  9r0201MI0T
Gm

A 107 B, 1.° C A" D 10"

3 Which formula could be correct for the speed v of ocean waves in terms of the density p of sea-
water, the acceleration of free fall g, the depth h of the ocean and the wavelength A7 g7o2/01mi07

A v=.jgi B v= % C v=pgh D v= %

2 Which of the following correctly expresses the volt in terms of Sl base units?  9702/01/M//08

A AQ

B WA™

C kgm’s'A™
D kgm®s”A”’
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The equation relating pressure and density is p = pgh.  g70201/0/N/07

How can both sides of this equation be written in terms of base units?

A [Nm]=[kgm™] [ms™][m]

Nm™] = [kgm] [ms™] [m: b

B
C [kgm™'s?] = [kgm™][ms?][m] (b
D

kgm's™] = [kgm™] [ms 2] [m] .@
What is a reasonable estimate of the diameter of an alpha particle? BTDEIDH??

A 10"m B 10 "™m C 10%m D 10°m

\2\’
The diagram shows two vectors X and Y. e

X Y

In which vector triangle does the vector £ show the magnitude and direction of vector X-Y?

9702/01/0MN/07
A B

-5 W
-
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Five energies are listed. g702/01/Mm0/08

5kd
5mJd

O
5nd (b

Starting with the smallest first, what is the order of increasing magnitude of these ene@
108

070
A 5kJ>5md—>5MJ = 5nd %

B 5nJ—>5kJ—-5MJ—>5mJ Q

C 5nl—->5mJ—-»>5kJ—>5MJ .

D 5ml—>5nJ—->5k]J]—-5MJ i

What is a reasonable estimate of the average kinetic energy athlete during a 100 m race

that takes 10s? 0 9702/01/M/J/08
A 40J B 400J C 4DUDJQm@ 40 000 J

At temperatures close to 0K, the specific heat capacity’ff of a particular solid is given by ¢ = bT?,
where T is the thermodynamic temperature and b is & constant characteristic of the solid.

What are the units of constant b, expressed in(51 base units? 9702/01/Q/N/08

A mis?2IKCE

B m?s?K™

C kgm?s?K™

D kgm?s?K™

The table shows the x-component and y-component of four force vectors. 9702/01/0/N/08

Which force vector has the largest magnitude?

x-component/N y-component/N
A 2 9
B 3 8
C 4 T
D 5 6
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1 Alaser emits light of wavelength 600 nm. 9702/01/0/N/08

What is the distance, expressed as a number of wavelengths, travelled by the light in one
second?

A 5x10° B 5x10" C 5x10™ D 5x10" 2
]

9702/
A 1pm=107m

1  Which statement, involving multiples and sub-multiples of the base unit metre (m), is cnrg@

1nm=10"m

. \Q
C 1mm=10°um ;
D 1km=10°mm \2\.

2 The diagram shows a resultant force and its horizontal and vertica@punents. 9702/01/M/J09

vertical §
component
P resultant
0 o
horizontal
component

The horizontal component is 20.0 N and #= 30°. What is the vertical component?

A 8.7N B 10.0N C 115N D 173N

2 The table contains some quantities, together with their symbols and units. 9702/11/0/N/09

quantity symbol unit
gravitational field strength g Nkg™
density of liquid p kgm™®
vertical height h m
volume of part of liquid V m’

Which expression has the units of energy? 9702/11/0/N/09

A gphV B F‘% c -2g D pgth
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The drag force F acting on a moving sphere obeys an equation of the form F = kAv?, where A
represents the sphere’s frontal area and v represents its speed. 9702/11/0/N09

What are the base units of the constant k7

A kgm°s™ B kgm@s™ C kgm™ D kgm™s? 2

The drag force F acting on a moving sphere obeys an equation of the form F = kAv? \@E A
represents the sphere’s frontal area and v represents its speed. &DMIDB

What are the base units of the constant k7

A kgm°s™ B kgm¥s™ C kgm™ D kgm™s? ?“

*
The graph shows two current-voltage calibration curves for a solar c@seﬂ to different light

intensities. 9702/12/0/MN/09
: e P b'
3.0 intensity = 1000W m %
current/A

1 5

2.0 Q y
: o

1.0- :
{ inteinsity ¥ 100-Y\m~
T 1 A9

01— & L ' -

0 O0Z¥2 03 04 05 06

voltage/V

2
At zero voltage, what is the ratio eTont e 1050 IV m ?

current at 100Wm 2

A 1.1 B 4.7 C 8.0 D 10

The SI unit for potential difference (the volt) is given, in base units, by 970211010

kgmA™" S
B m’Als™.
C kgmis™.
DQIN AT s

A signal has a frequency of 2.0 MHz. 9702/11/0/N/10

What is the period of the signal?
A 2us B 5us C 200ns D 500ns
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2 The product of pressure and volume has the same SI base units as  9702/11/MJ/10

A energy.

B force.

C fc:nn::e_ b
area

force (b

length &

3 Anion is accelerated by a series of electrodes in a vacuum. A graph of the p%pplie:ﬂ to the
*

ion is plotted against time. 9702/11/M/10

What is represented by the area under the graph between two times?%

A the change in kinetic energy of the ion b
B the average force on the ion (b

C the change in momentum of the ion Q

D

the change in velocity of the ion Q@

1 A micrometer screw gauge is used to measure the diameter of a copper wire. 970212M/J10

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

(o]
o

T Y

/ fff/{l'."l'l'k”"."l.ﬁ
. o O
Hfﬁf TP

77T

R

0

—
=)

diagram 1 diagram 2

What is the diameter of the wire?

A 1.90mm B 2.45mm C 2.59mm D 2.73mm

2 The SI unit for potential difference (the volt) is given, in base units, by 9702/12/mu/10

eI A s
B m’A’'s™

C kgmis™

D kgm?AT's™.
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1 The product of pressure and volume has the same SI base units as  9702/13/M/J/10

A energy.

B force.

C force _
area E }
D force éb

length

2 A vector quantity V is resolved into two perpendicular components X and Y. Theﬁ@between v

and component X is 6 970213M/J10
Vv

<
X
QQJ“

The angle between component X and the vector Vis im:i?eased from 0° to 90°.

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

X Y
A increase increase |
B increase decreags
C decrease increase
D decrease decrease

3  Which physical quantity would result from a calculation in which a potential difference is multiplied
by an electric charge?  9702/11/0/NM0

A electric current

B electric energy

C electric field strength
D

electric power

2 A metal sphere of radius ris dropped into a tank of water. As it sinks at speed v, it experiences a
drag force F given by F = krv, where k is a constant. 9702/11/0/N/10

What are the SI base units of k?

A kgm?s™ B kgm3s™ C kgm's™ D kgms™
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1  Which row shows a base quantity with its correct SI unit? 9702112/0/N10

quantity unit

current A

mass g b
temperature e (b

weight N &

2 The frictional force F on a sphere falling through a fluid is given by the fnrmula?ﬂmzfnm;m

o O o >

F = 6ranv N
where a is the radius of the sphere, n is a constant relating to the {uid v is the velocity of the
sphere.

What are the units of n? (b
A kgms™ B kgm's™ C kgms™ §kg m®s™

3 What is the component of this displacement vector ir&direcﬁun XY? 970212/0/NM10

A 3.0km B 4.0km D 6.6km

1  Which physical quantity would result from a calculation in which a potential difference is multiplied
by an electric charge? 9702/13/0/N/10

A electric current

B electric energy

C electric field strength
D

electric power

2 Which definition is correct and uses only quantities rather than units? g7o02/11/mJ/11

A Density is mass per cubic metre.

B Potential difference is energy per unit current.
C Pressure is force per unit area.
D

Speed is distance travelled per second.
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1 Decimal sub-multiples and multiples of units are indicated using a prefix to the unit. For example,
the prefix milli (m) represents 107°.

Which row gives the sub-multiples or multiples represented by pico (p) and giga (G)7 9702/11/MJ/11

pico (p) | giga (G) b
107" 10° (b
10 102 &

10712 10° \Q
107 10" ?.

3 A force of 5.0N pushes a ball due north and another force of 3.0N pu%ﬂﬁe east.
9
N

702111
1 %

5.0N \0
A S
&
@ 3.0N o

What is the magnitude of the net force acting on the ball?

O 0O o >

A 28N B 4.0N C~58N D 8.0N

1 Stress has the same Sl base units asC \9702/12M/J11

force
A .
mass

force
length

C force
area

D energy.

2 To check caleulations, the units are put into the following equations together with the numbers.

Which equation must be incorrect? 970212M/JN11

A force=300J/6m
B power=6000Jx20s
C time=6m/30ms"’

D velocity =4ms?x 30s
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In making reasonable estimates of physical guantities, which statement is not correct?

9702/12/M/J/11
A The frequency of sound can be of the order of GHz.
B The wavelength of light can be of the order of 600 nm.
C The Young modulus can be of the order of 10" Pa. b
D Beta radiation is associated with one unit of negative charge. (b

A force of 5.0N pushes a ball due north and another force of 3.0N pushes it due ea:&

50N %’
@i O

What is the magnitude of the net force acting on the ball? Q

A 28N B 40N C 58N Q(a 8.0N

Decimal sub-multiples and multiples of units are indicated using a prefix to the unit. For example,
the prefix milli (m) represents 1072,

Which row gives the sub-multiples or multiples represented by pico (p) and giga (G)7 970213/MJ/1

pico (p) giga (G)
A 107 10°
B 1072 10"
C 107" 10°
D 1 10"

Which definition is correct and uses only quantities rather than units? 9702/13/M/J/11

A Density is mass per cubic metre.

B Potential difference is energy per unit current.
C Pressure is force per unit area.
D

Speed is distance travelled per second.

An Olympic athlete of mass 80 kg competes in a 100 m race. 9702/11/0/N/11

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

A 4x10°) B 4x10°J C 4x10%*) D 4x10°J
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Which statement using prefixes of the base unit metre (m) is not correct? 9702/11/0/N/11

A 1pm=10"m
B 1nm=10"m
C 1Mm=10°m b
D 1Gm=10%m (b

Which group of quantities contains only vectors? 9702/11/0/N/11 &
A acceleration, displacement, speed Q

B acceleration, work, electric field strength ?“

C displacement, force, velocity %0

D power, electric field strength, force

O

A cylindrical tube rolling down a slope of inclination # moves a @me L in time T. The equation

relating these quantities is
il GTQ 4
+_ —
=

Where a is the internal radius of the tube and P and Q are constants. 9702/11/0/N/11

Which line gives the correct units for P and Q7?

P Q
A m’ m’s™
B m’ m S8
C m* MEs
D m? ms™

1  Which quantity can be measured in electronvolts (eV)? g7o2/12/0/M/11

A electric charge
B electric potential
C energy
D

power

2 Whatis the ratio 10 THZ 2 g70211210m/11
10°kHz

A 107 B 10° c 10° D 10°
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The following physical quantities can be either positive or negative. 9702/12/0/N/11

s : displacement of a particle along a straight line

¢ : temperature on the Celsius scale b

q : electric charge (b

V : readings on a digital voltmeter &
Which of these quantities are vectors?

A s5,6q V B s,q, Vonly C & Vonly D sonly ?’

.
Which group of quantities contains only vectors? % 9702/13/0/N/11

A acceleration, displacement, speed b
acceleration, work, electric field strength (b

B
C displacement, force, velocity Q
D

power, electric field strength, force Q@

Which statement using prefixes of the base unit metre (m) is not correct? 9702/13/0/N/11
A 1pm=10"m

B 1nm=10"m

C 1Mm=10°m

D 1Gm=10"m

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 9702/11/M/J/12

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

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

three vector quantities

What is a reasonable estimate of the average kinetic energy of an athlete during a 100 m race
that takes 10s? 9702/11/M/J/12

A 40J B 400J C 4000J D 40000J
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2 What is a possible unit for the product VI, where V is the potential difference across a resistor
and I is the current through the same resistor? 9702111/MIN2

A newton per second (Ns™')

B newton second (Ns)

C newton metre (Nm) b

D newton metre per second (Nms™') (b
1  Whatis the unit watt in terms of Sl base units? Q‘DEHEMJHE

A Js’ B m?kgs™ C m?kgs™ D Nms” ?“

Nl
2 For which quantity is the magnitude a reasonable estimate? 9702/12/M/J/12
frequency of a radio wave 500 pHz b

B mass of an atom 500 ug (b

C the Young modulus of a metal 500kPa N

D wavelength of green light 500nm Q &

o

3 A vector has magnitude R and perpendicular companents P and Q, as shown in the diagram.
9702/12/MJ12

.

vertical component Qg

0
horizontal component P

Which row correctly describes the perpendicular components?

vertical component horizontal component
A | Q R siné
B R cos# P
C R cosé# R sinéd
D R siné R cosé#

1 What is a reasonable estimate of the average kinetic energy of an athlete during a 100 m race
that takes 10s7? 9702/13M/J/12

A 40J B 400J C 4000J D 40000J
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2 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 9702M13/IMIN 2
W= Fs.

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

A one scalar quantity and two vector quantities (b

B one vector quantity and two scalar quantities &

C three scalar quantities Q

D

three vector quantities ?&

3 What is a possible unit for the product VI, where V is the potential i e across a resistor
and [ is the current through the same resistor? 9702/13M/J12

A newton per second (Ns™) b
B newton second (Ns) (b
C newton metre (Nm) Q
D

newton metre per second (Nms™) Q

1 Whatis the unit of weight in terms of SI base unit(s)? 9702/11/OMN/12
A kgms™ B kgms™@ C N D Jm’
2 \Vectors P and Q are drawn to scale. 9702/11/0/N/1 2
P Q

Which diagram represents the vector (P — Q)?

A B C D
g
—
3 What is the approximate temperature of a red-hot ring on an electric cooker? 9702/11/0O/N/12
A 100°C B 200°C C 400°C D 800°C
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Which quantity has the same base units as momentum? 9702/12/0/N/12

A density x energy

density x volume x velocity

B
C pressure x area b
D weight = area (b

Vectors P and Q are drawn to scale. @HE

7 T %

P Q \2\.
Which diagram represents the vector (P + Q)? a
A B C

o

What is the approximate kinetic energy of an Oiynipic athlete when running at maximum speed

during a 100 m race? Q70271 2/0/NM 2
A 400J B 4000J ¢ 40000J D 400000J
Physical quantities can be classeduas vectors or as scalars. 9702/12/0/NA2

Which pair of quantities are both vectors?

A kinetic energy and elastic force
B momentum and time

C velocity and electric field strength
D

weight and temperature

Which list contains only scalar quantities? 9702/11/0/N/12

area, length, displacement

B kinetic energy, speed, power
C potential energy, momentum, time
D velocity, distance, temperature
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The units of all physical quantities can be expressed in terms of Sl base units. 9702/13(0/N/ 2

Which pair contains quantities with the same base units?

A force and momentum

B pressure and Young modulus b
C
D

power and kinetic energy (b
mass and weight &

Two physical quantities P and Q are added. The sumof Pand Qis R, as shn@mzn 3/0/N/12

P X

ol
G §
Which quantity could be represented by P and by GTQ

A Kkinetic energy

B power

C speed

D velocity

A 1.5V cell supplies 0.20A to a lamp for seven hours before the lamp goes out. 9702/13/0/N/12

What is a sensible estimate for the initial chemical energy content of the cell?

A 1x10%J By 1%10%J C 1x10°J D 1x10%J

Three of these quantities have the same unit. 9702/13/0/N/12

Which quantity has a different unit?

A energy
distance
B force

C power x time

D rate of change of momentum
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