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Section A [15 marks]

Write your answers to Section A in the spaces provided beiow.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Q11 | Q12 | Q13 [ Q14 | Q15

1 The diagram shows the reading on a micrometer screw gauge.

What is the reading shown?

A 8.34 mm B 884 mm C 9.34mm D 12.34 mm

2 The diagram shows part of a vernier calipers with a zero error of —0.02 cm.

What is the corrected reading on the vernier scale, taking into account the zero
error?

A 320cm B 322cm C 328cm D 3.30cm
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3 Which quantities are both vectors?
A acceleration and energy
B distance and velocity
C distance and time
D velocity and acceleration
4 The width of a typical human hair is around 1.50 micrometres, while the distance
from the earth to the moon is around 380 000 km.

Which row gives the width of human hair in nanometres and the distance from the
earth to the moon in metres?

width of human hair / nm distance from earth fo moon/m
A 150 000 000 000 380 000 000
B 150 000 380 000 000
C 160 000 000 000 380 000
D 150 000 380 000

5 The speed-time graph represents the movement of a body accelerating from rest
for the period t=0sto t=5.0s.

10
speed 8

mis

6

4

1 2 3 4 5
time/s

What is the distance travelied by the body for the period f=0 sto t = 3.0 s?

A 90m B 18m € 25m D 50m
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6 The diagram shows a skydiver falling towards the ground with two forces acting on
the skydiver.

resistive force R

weight W
When weight W equals resistive force R, which statement is correct?
A The skydiver is moving with non-uniform acceleration.
B The skydiver is moving with uniform acceleration.
C The skydiver is moving with uniform velocity.
D The skydiver is slowing down.
7 A box of mass 10 kg is pushed across the floor with a force of 54 N. The total
frictional force acting on the box is 14 N,

What is the acceleration of the box?

A 40m/s? B 54m/s? C 6.8 m/s? D 10m/s?

8 A body of weight 120 N on Earth has a weight of 96 N on planet X,

Given that the gravitational field strength on Earth is 10 N/kg, what is the
gravitational field strength on planet X?

A 0.80 N/kg B 8.0N/kg C 9.6 N/kg D 12 N/kg
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9 Two cylinders P and Q are made of the same material.

T
e,

<
P Q

The height of P is twice the height of Q. The diameter of P is half the diameter of
Q. The mass of Q is twice the mass of P.

Which statement is correct?
A The density of cylinder P is four times that of cylinder Q.
B The density of cylinder P is twice that of cylinder Q.
C The density of cylinder P is equal to that of cylinder Q.
D The density of cylinder P is half that of cylinder Q.

10 The diagram shows a uniform beam pivoted at its centre. The beam is balanced
by three weights in the positions shown.

. 0.50m ,
et Lt
0.40m hL i
300N 100N
What is the distance d?
A 0.020m B 0.050m C 0.20m D 048m
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11 Four objects of equal mass rest on a table. The centre of gravity of each object is
jabelled G.

Which object is the least stable?

A B Cc D

12 When a 300 N force is applied to a box weighting 600 N, the box moves 3.0 m
horizontally.

. —»300N P
l e 3.0m ————
600N

What is the work done by the 300 N force?

A 100J B 200J C 900.J D 1800J

13 A car of mass 1500 kg slows down from 30 m/s to 22 m/s as it approaches the
traffic police speed camera.

What is the decrease in its kinetic energy?

A 48000J B 96000J C 312000J D 624000J
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14 Which statement is correct?
A Infrared radiation cannot travel in vacuum.
B infrared radiation cannot travel in solids or in gases.
C Infrared radiation can only travel in vacuum.
D Infrared radiation can travel in vacuum and in gases.
15 The diagram shows a patient having her eyes tested. A chart with letters on it is
placed behind her and she sees the chart reflected in a plane mirror.
The patient is told to move 0.50 m away from the plane mirror.

_2m. 3m

P
|

What is the distance between the patient and the image of the chart now?

A 25m B 45m C 70m D 7.5m

HGV EOY 2019 3E SCIENCE (PHYSICS)

partnerinLearning
More papers at wgg@stpapersfree.com

BP-292



BP-~293

Section B [35 marks]

Answer all the questions in this section. Answer in the spaces provided.

1 An aeroplane flies through the air in a straight line, with its engines at full power.
The weight of the aeroplane is 160 kN and this acts vertically downwards.

There is alsc a force of 320 kN acting upwards on the aeroplane at 30° to the
horizontal.

By using a scaled vector drawing, determine the magnitude of the resultant of these
two forces.

Note: Diagram is drawn to scale.

Scale: 1 cm represents ............... kN

Magnitude of resultant force =
HGV EOY 2018 3E SCIENCE (PHYSICS)
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2 Fig. 2.1 shows the distance-time graph for a journey made by a cyclist between
town A and town B.

60

50

distance/km
40

30

4] 1 2 3 4 5
tihours

Fig. 2.1
The cyclist leaves town A at time ¢ = 0 and arrives at town B at ¢ = 4.0 hours.

(a) Determine the distance between the two towns.

distance = .......ooiiiiii km 1]

{b) Calculate the average speed of the cyclist for the journey from A to B.

average speed = .......ccovvireiinennieienons km/h [1]

(¢} The speed of the cyclist near the end of the journey is greater than the speed
at the beginning. State how the graph shows this.

......................................................................................................
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3 Fig. 3.1 shows a skydiver falling vertically towards the ground.

Fig. 3.1

The weight of the parachutist is 600 N.
The gravitational field strength is 10 N/kg.

Calculate the acceleration of the parachutist when the air resistance is 200 N, as
shown in Fig. 3.1.

acceleration = .............coooviviiineee. m/s? [3]
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4 Fig. 4.1 shows a student sitting on a chair. Fig. 4.2 shows the same student with
his chair tilted backwards slightly.

(a) State and expiain how the pressure of the chair on the floor differs in the two
positions.

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

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

(b) The chair and student fall over if the chair is tilted backwards more than the
position shown in Fig. 4.2.

Explain why.

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

.......................................................................................................
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5 A bucket of water is pulled up out of a well using a rope. Fig. 5.1 shows the rope
winding on to a cylinder as the handle is turned.

Fig. 5.1

(a) The empty bucket has a mass of 1.0 kg.

When the bucket is full, it contains 0.024 m? of water. The gravitational field
strength g is equal to 10 N/kg.

The density of water is 1000 kg/m3.

Determine the total weight of the bucket that is full of water.
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(b) Fig. 5.2 shows the side-view of the cylinder.
The radius of the cylinder is 0.12 m and the handle is 0.40 m from the axle of
the cylinder.

cylinder

handle

. &
Fig. 5.2

The weight of the bucket and the water produce a moment that acts on the
cylinder.

(i) State the principle of moments for a body in equilibrium.

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

.............................................................................................. (1]
(i) Calculate the moment produced by the weight of the bucket that is full of

water.
moment = .......oceeiviinnie e Nm [1]

(iii) Calculate the minimum force that needs to be applied on the handle to
balance this moment.

minimumforce = ... N [1]

(¢) Suggest a modification to the set-up so that the same load can be lifted with
a smaller force.
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6 Fig. 6.1 shows a metal coffee cup on a metal warming plate.

metal cup

~
N

metal warming plate

Fig. 6.1 Fig. 6.2

There is a small electrical heater inside the warming plate that keeps the piate
hotter than the coffee.

(a) Describe how thermal energy is transferred through the metal and then to all
of the liquid in the cup.

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

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

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

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

(b) A cup of a different shape is placed on the same heater, as shown in Fig. 6.2.

The two cups are made of the same metal and contain the same amount of
coffee.

Explain why the coffee in the cup in Fig. 6.2 is not kept as warm as the coffee
in the cup in Fig. 6.1.

.......................................................................................................
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(c) The outside surface of the cup can be either black or white, and can be either
dull or shiny.

State and explain which colour and which type of surface is best to keep the
coffee warm.

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

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

7 Fig. 7.1 shows two rays from an object that is piaced in front of a plane mirror.

_ ' mirror

object /
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Fig. 7.1
(a) Complete the ray diagrams in Fig. 7 to locate the position of the image formed.
(2]
(b) Apart from its position, state one other characteristic of the image.

.................................................................................................. [1]
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8 Fig. 8.1 shows light in air, striking the vertical side of a rectangular giass block at
an angle of incidence of 60°.

~, glass block

1
T
'

Fig. 8.1

The refractive index of the glass is 1.60.

(a) At the point where the light enters the glass block, the angle of refraction is r.

Calculate angle r.

angler= ........cocooiiiienn. rennenn - [2]
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(b) The light travels in the glass block and strikes side XY at P.

(i) Calculate the critical angle ¢ for light travelling in the block.

critical angle ¢ = ..o ° 2]
(i) AtP, the angle 6 between the ray and the normal is given by 8=90°-r.

State and explain what happens to the light ray when it strikes side XY.

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

.................................................................................................
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Section C [10 marks]
Answer all the questions in this section. Answer in the spaces provided.
9 A substance was heated in an enclosed space until it became a gas.

After the heater was removed, the temperature of the substance was recorded at
regular intervals. Fig. 9.1 shows the graph of temperature plotted against time,

.
temperature

a0°C |

10°C _}._---_---____-_,_..--.---------..-.-.‘;'] R

Fig. 9.1

(a) Describe the changes, if any, that occur to the arrangement and to the motion
of the molecules of the substance

(i) as it cools from 80°C to 41°C,

arrangement of molecules

..............................................................
.................................................................................................
----------------------------------------------------------------------

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

[2]

(i} as it condenses at 40°C,
arrangementof molecules ...
mMotion of MOIBCUIES ........ccouniii e
[2]
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(iii) as it freezes at 10°C.

arrangement of Molecules ...

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

(b) A syringe was used to contain a sample of the substance in liquid state as
shown in Fig. 9.2.

liquid-
F-"""":__.'
piston Fig. 9.2

There is a cork fixed in the nozzle of the syringe, as shown in Fig. 9.2.

(i) The liquid in the syringe cannot be compressed. Explain why gases can
be compressed but liquids cannot.

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

(iiy Aforce Fis applied to the piston in the direction shown. State and explain
how the force on the cork compares to force F.

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

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

HGV EQY 2019 3E SCIENCE (PHYSICS)

partnerinLeaming
More papers at sttpapersfree.com



BP~305

20

{c) The cork in the nozzle of the syringe became dislodged and some of the liquid

spilled onto Mr Tan's hand. Suggest a reason for each of the following
observations.

(i) the liquid disappeared after some time,

== T ) TR
............................................................................................. [1]
(ii) Mr Tan’s hand felt cool.
FEASOM ...eiiiiiniit it s e e e re e r e e e et e e et e ten e ae e e e eaeennn e raees
............................................................................................. 1

END OF PAPER
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