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The gravitational field strength on Earth is around 10 N/kg.

Which of the following is the definition for gravitational field strength?

A ltis the amount of gravitational force acting on every kilogram of object.

B Itis the strength of gravity acting on every kilogram of object.

C Itis the mass of every kilogram of object that experiences gravity on Earth.
D Itis the weight of every kilogram of object due to the gravity on Earth.

The diagram shows a measurement using a micrometer screw gauge.

What is the measurement made?

A 548 mm B 5.68 mm C 7.48 mm D 7.98mm

What reading is shown on the vernier calipers below?

0 5 10
Ll
[TTTT] ARERERRNRE
- 5 10 15
A 50mm B 51mm C 6.0mm D 75mm

A simple pendulum carries a 100 g bob. It takes 16 s to complete 20 swings.

How long does another pendulum of the same length, but carries a 200 g bob, take
to complete 1 swing?

A 04s B 08s C 125s D 16s

BP~145



BP-~146

3 GMS(S)/Sc(Phy)/P1/MYE/2017/3E

5 The graph shows the progress of four athletes, A,B,C,D in a 100 m race.

distance / m

100

n

40 3 A F

20

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

time/s
Who is the fastest athlete who won the race?
6 A car's speed changes uniformly from 20 ms™ to 0 ms™' in a time interval of 2.0 s.

What is the car’s acceleration?

A -10ms? B -20ms? C 10ms? D 20ms?
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Refer to the situation below to answer questions 7 and 8.

A force F acting on an object which is placed on a rough surface as shown in the

diagram. =

10

—

Why does the object remain stationary?

A There is no friction between the object and the surface.
B The pushing force F is smaller than the frictional force.
C The pushing force F is equal to the frictional force.

D The inertia of the object is too great.

Why does the object move with a constant speed?

There is no friction between the object and the surface.
The pushing force F is smaller than the frictional force.
The pushing force F is equal to the frictional force.

The inertia of the object is too great.

OO w>»

The diagram shows four pieces of steel blocks, W, X,Y,Z.

2cm
11 cm

L ol?cm
ol
26M3Y A 1M 1em  1em™FTom

Which of the following statements is correct?
A  The volume of W is the largest.

B  The density of X is the smallest.
C Thedensity of Y is the same as Z.
D

The mass of W is the same as Y.

A box has an internal volume of 1000 cm3. When a solid object is placed in the box,
the volume of air in the box is 520 cm?. The density of the object is 8.00 g/lcm?

air

What is the mass of the object?
A 600g B 3840g C 4160g D 8000g

BP~14(
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The diagram below shows a uniform beam which is balanced horizontally at its mid-
point by two objects P and Q. Object P weighs 20 N and is placed 30 cm from the

pivot. P Q
20N

H H
l«—— 30 cm >< d >
1 1

Which of the following are possible values for the weight of object Q and distance d
from the pivot?

Weight of object Q/N d/cm
A 20 20
B 30 20
Cc 30 30
D 40 30

The figure below shows a stick of negligible mass pivoted at E under the action of
two vertical forces, an upward force of 2 N acting at | and a downward force of 1 N
acting at G. 2N

25 cm

25 cm 25 cm 25 cm

Under which of the following conditions will the stick be in equilibrium?
A  Apply an upward 2 N force at G.

B  Apply a downward 2 N force at F.
C Apply a downward 2 N force at H.
D Apply a downward 2 N force at |.
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13 Four spheres of identical volume but different masses are to be fitted into a tall
glass cylinder as shown. The mass of the spheres are 1.0 kg, 2.0 kg, 5.0 kg and

At which position does the cyclist have the least kinetic energy and gravitational
potential energy?

15 The efficiency of an electrical generator is 65 %.
Which useful output can be expected if the energy input to the generator is 12 kJ?
A 42kJ B 78kJ C 185kJ D 343kJ

END OF PAPER 1
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SECTION A
Answer ALL questions in this section in the spaces provided.

Water is poured into the measuring cylinder shown in Fig. 1.1.

cm? Lot R .
250 oJ .~

200 ;

Fig. 1.1
(i) Estimate the volume of water using Fig. 1.1.
volume =

On the enlarged part of Fig. 1.1, draw the level of water when another
25 cm? of water has been added to the measuring cylinder.

(i)
(]

A student carries out an experiment to find the density of water, using a method
that is slightly different from normal. In his method, he starts with a measuring
cylinder containing some water, and then adds more water to that already in the
measuring cylinder. His experiment is illustrated in Fig. 1.2.

BP~191
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measuring 1 ]
cylinder o —| 4— reading 2
iy . reading 1 7
water. — —
~ - —
balance = =
I\l /_ \ AN P /-_ _\ AN
Ca ) C x_)
/ AN
< 7 7 \
reading 3 reading 4
Fig. 1.2

The readings he obtains are as follows:
reading 1: 53 cm?

reading 2: 84 cm?

reading 3: 205 g

reading 4: 238 g

Calculate
(i) the volume of the added water,

L7011 R — [1]

(ii) the mass of the added water,

(iii) the density of water in kg / m?,
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2 The graph below shows the speed of a car changing with time.

(@)

(b)

(c)

(d)

——3 Time/s
40

Calculate the acceleration the car from time = 10 s to time = 20 s.

acceleration = ............ocoieinnnn. [2]

At point C, the car started to decelerate uniformly until it was brought to a
stop 10 seconds later. Complete the graph above to show this last part of
the motion of the car. 1

Calculate the distance travelled by the car from time = 30 s to time = 40 s.

BISHENCE = ......i:0 00 mevmsmumanae [2]
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Fig. 3.1 shows four forces acting on an object.

16N
A

15N -

weight = 12N
Fig. 3.1

(a) Draw a labelled vector diagram to scale to determine the magnitude and
direction of the resultant force acting on the object.

magnitude = ...............oooeenl

direction = .........ccoiiiiian.. [4]

(b) State the effect of the four forces on the motion of the object.
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4 Fig 4.1 shows a lamina suspended from a hole on one corner at A. The mass of
the metal is 20 g and the centre of gravity is at B. The diagram is drawn full scale.

(a)

(b)

(c)

(d)

Fig. 4.1

Explain what is meant by the centre of gravity is at B.

The lamina turns because of the moment of the weight about point A. State
what is meant by the moment of the weight and how is it calculated.

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

Using a measurement taken from Fig 4.1, calculate the moment of the weight
about point A. On Fig 4.1, indicate the measurement that you make.

MOMBME = ......cccmmssssesmnssvons [3]

The lamina in Fig 4.1 swings freely and comes to rest. In the space below,
sketch a diagram of the lamina in its final rest position. Mark the points A and
B on your diagram. [1]
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Explain why the lamina remains at rest in this position?

When the lamina is placed on a table, state the type of equilibrium of the
lamina. Explain why the lamina remains at rest in this position?

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

BP~156
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5 A ball originally at position A is raised to position B.
— @ B
= g €

T
Fig. 5.1

(a) Assuming no loss of energy to the environment, what type of energy is
gained by the ball?

(b) The ball is released and falls. After one bounce, the ball rises only to the
height of point C. Explain why the height is lower in terms of energy
conversion involved from B to C.

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

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

End of Section A
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SECTION B
Answer all the questions in this section in the spaces provided.

A hovercraft moves on a cushion of air which is underneath it, as shown in the
figure below. The cushion of air enables the body to “float” from the ground. The
mass of the body is 25 000 kg.

propellers

]

body

TSk

cushion of air

(a) Calculate the upward force that is needed for the body to “float”.

upwardforce = ........cooeeiiienenn.n. [2]

(b)  The hovercraft starts moving horizontally from rest and reaches a speed of
3 m/s in 5.0 s. Calculate the average acceleration of the hovercraft.

average acceleration = ......................... [2]

(c) Determine the resistive forces exerting on the hovercraft if the forward force
exerted by the propellers is 18 000 N.

resistive forces = ...l [3]
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(d)  The pressure exerted by the hovercraft when it is resting on the ground is
31250 Pa.

(i) Explain what is meant by pressure exerted.

(i)  Calculate the base area of the hovercraft.

7 T B - R —— [2]

A 60 kg man climbs up a flight of steps to reach a spring board which is 6 m
above the water surface in a swimming pool.

A 2%
] 1
Lo
I '
] ]
1 [n
. spring board
8m :
'
]
1
]
]
1
]
vy

(a) State the Principle of Conservation of Energy.

(b)  If the man takes 12 s to reach the spring board,

(i) calculate the power developed by him and;

BP-159
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(ii)  explain what is meant by the power developed by him.

The man then jumps up into the air to reach a height of 8 m above the water
surface and then falls into the water.

(i) Calculate the kinetic energy of the man as he reaches the water.

kineticenergy = .................... [2]

(i) Calculate the speed at which the man reaches the water.

(iii)  State whether the actual speed will be greater, equal or less than the
calculated value in (iii). Explain why.

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

END OF PAPER
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The gravitational field strength on Earth is around 10 N/kg.

Which of the following is the definition for gravitational field strength?

A Itis the amount of gravitational force acting on every kilogram of object.

B Itis the strength of gravity acting on every kilogram of object.

C Itis the mass of every kilogram of object that experiences gravity on Earth.
D Itis the weight of every kilogram of object due to the gravity on Earth.

The diagram shows a measurement using a micrometer screw gauge.

What is the measurement made?

A 548 mm B 568mm C 7.48mm D 7.98mm

What reading is shown on the vernier calipers below?

Q 5 10
I
llllllll [

lllll' I

5 10 15

mm

A 50mm B 51mm C 6.0mm D 75mm

A simple pendulum carries a 100 g bob. It takes 16 s to complete 20 swings.

How long does another pendulum of the same length, but carries a 200 g bob, take
to complete 1 swing?

A 04s B 08s C 125s D 16s
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5 The graph shows the progress of four athletes, A,B,C,D in a 100 m race.

distance / m

100 7

NS
*

h,

40 : . -

3\

Fr
1
|

0

0 1 2 3 4 5 6 7 8 g 10 11 12 13 14

Who is the fastest athlete who won the race? time/s

A car’s speed changes uniformly from 20 ms™ to 0 ms™' in a time interval of 2.0 s.

What is the car’s acceleration?
A . B -20ms? C 10ms? D 20ms?
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Refer to the situation below to answer questions 7 and 8.

A force F acting on an object which is placed on a rough surface as shown in the

diagram. E

10

e

Why does the object remain stationary?

There is no friction between the object and the surface.
The pushing force F is smaller than the frictional force.
The pushing force F is equal to the frictional force.

The inertia of the object is too great.

o0 w>»

Why does the object move with a constant speed?

A There is no friction between the object and the surface.
B The pushing force F is smaller than the frictional force.
C The pushing force F is equal to the frictional force!

D The inertia of the object is too great.

2cm

I‘lcm
AN / icm
2emxl 7 2em L ONUZTT

cm

Which of the following statements is correct?
A The volume of W is the largest.

B The density of X is the smallest.
c The density of Y is the same as Z.
D The mass of W is the same as Y.

A box has an internal volume of 1000 cm?. When a solid object is placed in the box,
the volume of air in the box is 520 cm3. The density of the object is 8.00 g/cm?3

air

What is the mass of the object?
A 600g B 3840g C 4160g D 8000g

BP~160
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11 The diagram below shows a uniform beam which is balanced horizontally at its mid-
point by two objects P and Q. Object P weighs 20 N and is placed 30 cm from the

12

pivot.

P Q
20N

T

H H
‘'€«——— 30 cm > € d >
1 ]

Which of the following are possible values for the weight of object Q and distance d
from the pivot?

o O w >

Weight of object Q /N d/cm
20 20
30 20
30 30
40 30

The figure below shows a stick of negligible mass pivoted at E under the action of
two vertical forces, an upward force of 2 N acting at | and a downward force of 1 N

acting at G.

2N

F G H I

25 cm

25cm ) 25cm

)
3y
o)
=

v
TN

Under which of the following conditions will the stick be in equilibrium?

A

B
c
D

Apply an upward 2 N force at G.
Apply a downward 2 N force at F.
Apply a downward 2 N force at H.
Apply a downward 2 N force at I.
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13 Four spheres of identical volume but different masses are to be fitted into a tall
glass cylinder as shown. The mass of the spheres are 1.0 kg, 2.0 kg, 5.0 kg and
15 kg. >

At which position does the cyclist have the least kinetic energy and gravitational
potential energy?

15 The efficiency of an electrical generator is 65 %.
Which useful output can be expected if the energy input to the generator is 12 kJ?
A 42kJ B 78kJ C 185kJ D 343kJ

END OF PAPER 1
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SECTION A

Answer ALL questions in this section in the spaces provided.

1(a) Water is poured into the measuring cylinder shown in Fig. 1.1.

1(b)

cm? [

250

-
5

v -
- -

Fig. 1.1
(i) Estimate the volume of water using Fig. 1.1.

volume = ......... 15cm?

(i)  On the enlarged part of Fig. 1.1, draw the level of water when another
25 cmé of watér has been added to the measuring cylinder. 40 cm® [1]

A student carries out an experiment to find the density of water, using a method
that ¥s slightly different from normal. In his method, he starts with a measuring
cylinder containing some water, and then adds more water to that already in the
measuring cylinder. His experiment is illustrated in Fig. 1.2.

Br-~10Y



measuring
cylinder

—4 +—reading 1

water. s

balance ==
v il N

Ca )
/
o7 L

reading 3

Fig. 1.2

The readings he obtains are as follows:
reading 1: 53 cm3

reading 2: 84 cm?3

reading 3: 205 g

reading 4: 238 g

the volume of the added water,

84 -53=31¢cm?

(ii) the mass of the added water,

238 - 205=33¢

(i) the density of water in kg / m?,

p =mlv
=33g/31cm? (1)
=1.06 g/ cm? (1)
=1060 kg / m® (1)

GMS(S)/Sc(Phy)/P2/MYE/2017/3E

: 4— reading 2
fai . S
C x_)
N\,
\ L
reading 4
volume = ..o, [1]
MAaSS = ..ooeiiiieneeianennnnns [1]

density = .......coooiiiiiiiin. [3]

BP~170
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2 The graph below shows the speed of a car changing with time.
Speed / ms™!
4;
30 r-—-"~"""~""~"~~°~7°°
15

(@)

(b)

(c)

(d)

Describe the motion of the car during the first 10 s.

The car is moving with an increasing (%) acceleration ('2).

.................................................................................................. [1]
Calculate the acceleration the car from time = 10 s to time =20 s.
a=(v-u)/t
=(30-15)/10 (1)
= 1.5 m/s? (1)
acceleration = ...cccssssrsssaracnsnns [2]

At point C, the car started to decelerate uniformly until it was brought to a
stop 10 seconds later. Complete the graph above to show this last part of
the motion of the car. [1]

Calculate the distance travelled by the car from time = 30 s to time = 40 s.
d = area under graph

=%x10x30 (1)
=150 m (1)

dIStANCe = ... . s om ssmmmmmnnsmes [2]
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3 Fig. 3.1 shows four forces acting on an object.
16N
'l

15N -

weight = 12N

Fig. 3.1

(a) Draw a labelled vector diagram to scale to determine the magnitude and
direction of the resultant force acting on the object.

scale=...1cm:1N.......

magnitude = ...9.9 N (8.9 ~ 10.9)....

direction = 24° from 9 N or 66° from 4 N [4]

(b) State the effect of the four forces on the motion of the object.
They will accelerate (1) the object in the direction of the resultant
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4 Fig 4.1 shows a lamina suspended from a hole on one corner at A. The mass of
the metal is 20 g and the centre of gravity is at B. The diagram is drawn full scale.

(a)

(b)

(c)

(d)

Fig. 4.1

Explain what is meant by the centre of gravity, is at B.
B is the point where the whole weight of the lamina appears to act

The lamina turns because of the moment of the weight about point A. State
what is meant by the moment of the weight and how is it calculated.
It is the turning effect caused by the weight (1). It is calculated by the

Using a measurement taken from Fig 4.1, calculate the moment of the weight
about point A. On Fig 4.1, indicate the measurement that you make.

Moment = (20/1000)kg x 10 N/kg x cm= Ncm

moment = .........ooiiiiiiiinnn. [3]

The lamina in Fig 4.1 swings freely and comes to rest. In the space below,
sketch a diagram of the lamina in its final rest position. Mark the points A and
B on your diagram. M

A

BP~173
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(e) Explain why the lamina remains at rest in this position?

(f)

The perpendicular distance d between line of action of the weight and

When the lamina is placed on a table, state the type of equilibrium of the
lamina. Explain why the lamina remains at rest in this position?
Stable equilibrium

tate three reasons to explain your answer in (f).
The height of C.G is raised when the lamina is tilted slightly.

R R R T I I I I I
R R R T R R R R R

TR R I

BP-~174
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5 A ball originally at position A is raised to position B.
— @ B
- @ C

(a)

(b)

PN o e
Fig. 5.1

Assuming no loss of energy to the environment, what type of energy is
gained by the ball?
gravitational potential energy.

The ball is released and falls. After one bounce, the ball rises only to the
height of point C Explain why the height is lower in terms of energy
conversion involved from B to C.

Gravitational potential energy from B is converted to kinetic energy at
A. However some kinetic energy at A is lost to the surrounding as heat
and sound energy (1) so the remaining is converted to gravitational
potential energy to reach a lower height at C (1).

End of Section A

BP-175
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SECTION B
Answer all the questions in this section in the spaces provided.

A hovercraft moves on a cushion of air which is underneath it, as shown in the
figure below. The cushion of air enables the body to “float” from the ground. The
mass of the body is 25 000 kg.

propellers

body )
“"\\ & R

cushion of air

(a) Calculate the upward force that is needed for the body to “float”.
Upward force = Downward force
= 25 000 kg x 10 N/kg
=250 000 N
UPWArd fOr0l = .cususnsesssnissesinsinns [2]

(b)  The hovercraft starts moving horizontally from rest and reaches a speed of
3 m/s in 5.0 s. Calculate the average acceleration of the hovercraft.

= 0.6 m/s? (1)
average acceleration = ......................... [2]

(c) Determine the resistive forces exerting on the hovercraft if the forward force
exerted by the propellers is 18 000 N.

Resultant force, F=mxa
=25000x0.6 (1)

=15000 N (1)
Resultant force = Forward force — Resistive forces
15000 N = 18 000 — Resistive forces
Resistive forces =18 000-15 000

= 3000 N (1)

resistive forces = ... [3]

BP~176
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(d)  The pressure exerted by the hovercraft when it is resting on the ground is
31250 Pa.

(i) Explain what is meant by pressure exerted.
It is the amount of force exerted on a unit area.

......................................................................................... 1]
(i)  Calculate the base area of the hovercraft.
Pressure =F/A
31250 Pa =250000N/A (1)
Area =8 m? (1)
basearea = .....c.cccocoeiiininnnnn. []

A 60 kg man climbs up a flight of steps to reach a spring board which is 6 m
above the water surface in a swimming pool.

7 YR

Lo

! 1

! 1

I 1

I L

i spring board
8m |

|

1

|

I

I

|
v v
St

(a) State the Principle of Conservation of Energy.

Energy cannot be created nor destroyed, it can only be converted
from one form to another, and the total amount remains constant.(1)

(b)  If the man takes 12 s to reach the spring board,

(i) calculate the power developed by him and;

P =EI/t
= (60 kg x 10 N/kg x 6 m) /12 s (1)
=300 W 1)

BP~177
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(i) explain what is meant by the power developed by him.
It means he developed 300 J of energy in every one second.
The man then jumps up into the air to reach a height of 8. m above the water
surface and then falls into the water.
(i) Calculate the kinetic energy of the man as he reaches the water.

Gain in KE = Loss in GPE

=mxgxh
=60 kgx 10 N/kgx8m (1)
(1)
kineticenergy :...................... [2]

(i) Calculate the speed at which the man reaches the water.

KE =% x m x v?
4800 J = %2 x 60 kg x v? (1)
v =12.6 m/s (1)

(iii)  State whether the actual speed will be greater, equal or less than the
calculated value in {iii). Explain why.

Less (1). Not all the energy is converted from GPE to KE. Some
are converted into sound and heat loss to the surrounding. (1)
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