Past Paper Multiple Choice Questions by Topic - Our Dynamic Universe

1. A train accelerates uniformly from 5-0 ms™' to

12-0ms~! while travelling a distance of 119m
along a straight track. The acceleration of the

train is

A 0:50ms™?
B 070ms™’
C 1-2ms™?
D 7-0ms™?
E 14ms™.

2. An object starts from rest and accelerates in a
straight line.

The graph shows how the acceleration of the
object varies with time.
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The speed of the object at 5 seconds is

A 2ms’!
B 8ms’!
C 12ms™!
D 16ms™!
E 20msL.

3.

4.

A vehicle runs down a slope as shown.

light gate 1 computer

,'I light pate 2

The following results are obtained.

angle of slope,
#=15-0=x0-5°
length of card on top of vehicle,
d =0020 % 0-001 m
time for card to pass light gate 1,
=040 0018
time for card to pass light gate 2,
t,=025+ 00158
time for vehicle to travel between the light gates,
t; =050+ 0018

Which quantity has the largest percentage
uncertainty?

A
B d
c 4
Dt
E

Two blocks are linked by a newton balance of
negligible mass.
The blocks are placed on a level, frictionless
surface. A force of 18-0N is applied to the
blocks as shown.

18-0N

40kg 60k F—i

T Y

The reading on the newton balance 1s

A 72N
B 90N
C 108N
D 180N

E 400N,



5. A box is placed on a horizontal surface. 7. A rock of mass 0-80kg falls towards the

A force of 15 N acts on the box as shown. surface of a planet.

The graph shows how the gravitational field
15N strength, g, of the planet varies with height, &,
above the surface of the planet.
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Which entry in the table shows the horizontal X
and vertical components of the force? g

X
. - 6 N
Horizontal Vertical I Al
component/™N componentN ] }‘.\ ]
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A 15 sin 60° 15 sin 30° I \"‘*L‘
2
B 15 cos 60° 15 sin 30° RS
. . . . . . "1-.‘_‘
C 15 sin 60° 15 cos 60° 0 = Afkm
0 50 100 150 200 250 300

D 15 cos 30° 15 sin 307
) ] At one point during its fall the weight of the
E 15 cos 607 15 sin 60° rock 1s 40N, The height of this point above

the surface of the planet is

A 15km
6. A cannon of mass 2-0 ® 10 kg fires a cannonball B 80 km
of mass 5-00 kg.
. C 105k
The cannonball leaves the cannon with a m
speed of 50-0ms". D 130km
The speed of the cannon immediately after E  255km.
firing is
8. An astronomer observes the spectrum of
A 0-125ms™" light from a star. The spectrum contains the

B R-00ms! emission lines for hydrogen.

. . -1 The astronomer compares this spectrum with
c 39 9ms the spectrum from a hydrogen lamp. The line
D 40-1ms™! which has a wavelength of 636 nm from the
E 200 m 5! lamp is found to be shifted to 663 nm in the

spectrum from the star.

The redshift of the light from this star 1s

A 0011
B 050
c 099
D 20

E 04




9. A trolley travels along a straight track. 10. A rocket of mass 200 kg accelerates vereically
The graph shows how the wvelociey © of the EF:;:?? from the surface of a planet at
trolley varies with time §. C

The gravitational field strength on the planet
. is 40 Nkg™.
What is the size of the force being exerted by
the rocket's engines?
[ {_,
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L 12000 1N
Which graph shows how the acceleration a of D 000N
the erolley varies with vime 2
E 24000
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11. ‘The diagram shows the masses and velocicies
H i of two trolleys just before they collide on a
level bench.
f i
LI ! -1 -1
{ f-lms" — (imis
b
L a
After the collision, the trolleys move along the
t i. bhench joined vogether.
4 { How much kinetic energy is lost in this
collision?
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12.

13.

14.

A satellite orbies a plane: at 3 discance of
540 % 107 m from the centre of the planct.

The mass of the satellite is 2-5 = ]1]"]{4.;-

T'he mass of the planet is 40 = Tige ka.

The gravitacional force aceing on the saeellite
due to the planet is

A 1 TRIONEN

B 27=x10° N

C 13x10tN

D 27x10"N

E 27x107 N

The length of a spaceship at rest is L.

This spaceship passes a planet ar a speed of
093¢,

Which row in the table gives the measured
lengths of the spaceship according to an
observer on the spaceship and an observer on
the planee?

Length measured Lengih measured by
by observer an chsgrper an planet
siaceship P

A L L

1% I less thamn I.
C less than 1. I

] less than 1. less thamn I.
E greater than L less than L

A spacecrafe travels at 3 conswane speed of
{-70¢ relative to the Earth.

A clock on the spacecraft records a flight time
of 3-0 hiours.

A clock on Earth records this flight time vo be

A 1-6 hours
B! 2-1 howurs
i 4-2 hours
I3 5-3 hours
E 5-9 hiours,

15.

16.

000

2000y
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A galaxy is moving away from the Earth ac a
velocity of 1-20 = W ms".

Light of wavelength 430nm is emitted from
this galaxy.

When deteceed and measured on Earth this
light has a wavelength of

A 425 nmn

H 432 nm

L 468 nm

I 475 nm

E 630 mm.

Galaxies at different discances from the Earch
have been found vo have different speeds.

The graph shows dawsa for some distant

galaxies.

speedkm 5!

0 3 fi b
distance = 10*" km

A studene studies this graph and makes the
following stasements.

I The speed of distant galaxies waries
inversely with their distance from the
Earth.

I1 The gradient of the line gives the value of
Hubble's conseane.

111 The unit for Hubble’s constant is s~

Which of these seasements isfare correce?

A lonly
B I only
C 11 only

I land Il only
E Il and 111 only



17.

18.

A trolley has a constant acceleration of 3ms 2. This means that

the distance travelled by the trolley increases by 3 metres per second every second
the displacement of the trolley increases by 3 metres per second every second
the speed of the trolley is 3ms ' every second

the velocity of the trolley is 3ms™' every second

m O O W >

the velocity of the trolley increases by 3ms™ ' every second.

Which of the following velocity-time graphs represents the motion of an object that
changes direction?

A velocity

L
/ time

B velocity
e
f
.H'f
o —
time
C velocity
° time
D velocity
D \ /
time
E velocity
0

time




19.

20.

21.

A football of mass 0-75kg is initially at rest. A girl kicks the football and it moves

off with an initial speed of 12Zms . The time of contact between the girl’s foot and
the football is 0-15s.

The average force applied to the football as it is kicked is

A 1-4M
B 1-8H
C 2:4H
D &0H
E  BON.

Two small asteroids are 12 m apart.

The masses of the asteroids are 2-0 x 10°kg and 0-050 = 10°kg.

The gravitational force acting between the asteroids is

A 1-2x107°N
B 46x10°N
C 56x107N
D 19 x 10N
E 6:8x10°N.

A spaceship on a launch pad is measured to have a length L. This spaceship has a
speed of 2-5 x 108ms ' as it passes a planet.

Which row in the table describes the length of the spaceship as measured by the
pilot in the spaceship and an observer on the planet?

Length measured Length measured
by pilot in the by observer on the
spaceship planet
A L less than L
B L greater than L
C L L
D less than L L
E greater than L L




22. The siren on an ambulance is emitting sound with a constant frequency of 900 Hz.

The

ambulance is travelling at a constant speed of 25ms™' as it approaches and passes a

stationary observer. The speed of sound in air is 340 ms .

Which row in the table shows the frequency of the sound heard by the observer as the

ambulance approaches and as it moves away from the observer?

Frequency as

Frequency as

ambulance ambulance
approaches (Hz) moves away (Hz)
A 900 900
B 971 838
C 838 900
D 971 900
E 838 971




23. A ball moves down a frictionless slope from X 22. A boat is moving at a speed of 60 ms
o Y. The boar now accelerates at 30 ms ~ unnl
reaches a speed of 12 ms™',
X y- ) . _
he distance travelled by the boat durmmg this

acceleration 1s

A 60m
.

B 185m

O Im

Which gruph shows how the acceleration a of

the hall 1:'411'1;:5 with fime ¢ as it moves down 0 16 m
the slope?
I 54
A ol o5
_-_1— “T'he graph shows how the force acting on an
object of mass 3-0 kg varies with time.
]
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O ISkgms |
I' 13 G kgms™
)
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E 175 kgms™'




26. A spaceship is moving with o constant speed
of O6e towards the Farth, The spaceship

An

astronuut i the spaceship and an cbserver on

cmits 3 hoam of lighe towards the Earth,

[Larth hoth messure the speed of the emitred
light.

Which row in the table shows the speed of the
crtted light as measured by the sstronuut and
b the observer on Farth?

Speed af emitted Spevd af enirtted
fight as wmeastered | Night as wmeasived by
By astronarit alwerrer on forth
A -4 [+ fre
I3 s i
U ¢ -
[ I -f e
[ L-he ‘©

Astronomers use the following relationship to
determine the distance, o, to a star,

f} — L},
4rd”

27.

For a parncular star the following data is
recorded:

- .o =2
apparent brightness, b = 44 % 16 W om

ME

luminosity, [o= 61 = 10 W

Based on this information, the distance to this
STar 1%

A 33x 10 m
B 15x107m
C 3710 m
D 10 m

30 o= lﬂ'w m.

28. The graph shows how the cnergy emitted
poer second from the surtace of a hot object
varies with the waveleneth, A, of the cmitred
radiation at different temperatures,
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makes the following  statements
Based on the information shoawn in the graph.

A student

I As  the rtemperature ol the  object
increases, the total energy emited per

second decreases.

Il As  the temperature  of  the  object
increases, the peak wavelength of the
cmitted radiation decreases,

[T The frequency of the emirted radiation

steadily increases as the emitted energy
per second decreases,

Which of the statements 15/ are correct?

A I only
1 1T anly
O LT oy

land IT only

ke I and [T only

the Universe and  cosmic

radiation

of
background

29. 'The

]"If'l!iL"t’li]"-"-":I‘u't‘

cooling
provide

evidence for

A the photoelectric effect

B the Bohr model of the atom
C  the theory of special relativity
I the Big Bang theory

SNewton's Untversal Law of Gravitation.,
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Answers and Original Source of Question

Question | Answer | Source

Number

1 A Revised Higher 2013 Q1
2 B Revised Higher 2013 Q2
3 B Revised Higher 2013 Q3
4 A Revised Higher 2013 Q4
5 E Revised Higher 2013 Q5
6 A Revised Higher 2013 Q6
7 B Revised Higher 2013 Q7
8 A Revised Higher 2013 Q8
9 A Revised Higher 2012 Q1
10 C Revised Higher 2012 Q2
11 C Revised Higher 2012 Q3
12 B Revised Higher 2012 Q4
13 B Revised Higher 2012 Q5
14 C Revised Higher 2012 Q6
15 C Revised Higher 2012 Q7
16 E Revised Higher 2012 Q8
17 E CfE Higher Specimen Q1
18 A CfE Higher Specimen Q2
19 D CfE Higher Specimen Q3
20 B CfE Higher Specimen Q4
21 A CfE Higher Specimen Q5
22 B CfE Higher Specimen Q6
23 Revised Higher 2014 Q1
24 Revised Higher 2014 Q2
25 Revised Higher 2014 Q3
26 Revised Higher 2014 Q4
27 Revised Higher 2014 Q7
28 Revised Higher 2014 Q5
29 Revised Higher 2014 Q6




