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Section A (28 x 2 marks = 56 marks) ,,
For each question from 1 to 28, four options are given. One of them is the correct

answer. Make your choice (1, 2, 3 or 4). Shade the correct oval (1, 2, 3 or 4) on the
Optical Answer Sheet provided. .

1. Which of the following statements about fungi are incorrect?

A Fungi contain chlorophyll.

B - Fungi are non-flowering plants.

C  Fungi rely on other organisms for food.

D  Fungi do not need sunlight, air and water to grow.

(1) AandBonly
(2) CandDonly
(3) A,BandD only
(4) B,CandD only

2. Halim placed his new wooden bench on an empty patch of grass in his garden.
After-a few weeks, he noted that the grass under the beich. in area W was not
growing well. '

Which one of the following best explains why the grass was not growing well?

(1) The grass patch did not receive enough water.

(2) The grass patch did not receive enough oxygen.

(3) The grass patch did not receive enough suniight.

(4) The grass patch did not receive enough carbon dioxide.



3. Kyle wanted to find out if light was needed for seeds to germinate. Which of the
following variables should he keep constant for the experiment?

The height of the seedlings.

The temperature of the surroundings.

The amount of water given to the seeds.

The amount of oxygen given to the seeds.
The amount of light used in the experiment.
The number of seeds used in the experiment.

(M
(2)
(3)
4)

, Eand F only

, Cand D only

, C,D and F only

, B, C,Dand F only

PO TMOOW>

4. Camellia used the set-up below to investigate the conditions needed for
photosynthesis to take place. The set-up was placed in a sunny garden. The
white portion of the leaf does not have any traces of chlorophyil.

clear plastic bag

substance that
absorbs carbon black paper
dioxide

Which of the following could be possible aims of the experiment?

Whether oxygen is needed for photosynthesis to take place.
Whether sunlight is needed for photosynthesis to take place.
Whether chlorophyll is needed for photosynthesis to take place.
Whether carbon dioxide is needed for photosynthesis to take place.

ocOw>»

(1) AandBonly
(2) CandDonly
(3) B, CandDonly
4 A B CandD



5. Roshini set up an experiment as shown below. She recorded the number of
bubbles produced by the plant when the temperature of the water was increased.

datalogger

R
temperature —¢
sensor T

_____

—— water
plant —==

heating plate

Which one of the following graphs A, B, C, D shows how the number of bubbles
observed by Roshini change with temperature?

‘Number of
bubbles

Te;npefature (°C)

(1)
(2)
(3)
&)

oDoOw>



6. Study the diagram below.

wooden container

Which one of the following graphs shows the most likely changes in the amount
of gases in the container over three hours?

4} ' )
Amount of Amount of
gas (units) gas (units) -
A A
water vapour oxygen
- ongen !carbon dioxide
é Time (hours) é rTime {hours)
3 4)
Amount of Amount of
gas (units) gas (units)
A A

carbon dioxide

carbon dioxide

\ i water vapour
. mtiogen _

} >

é 'Time (hours) " ('3 'Time (hours)



7. Study the diagram below.

» -upper part of body
stalk of
[ ungs white rose
: heart ]
[ lower part of body
human circulatory systerh - container of water

with blue dye

Three students made the following comments about the diagram above.

Nelly: Blood circulates around the body just like how the biue dye
moves in the plant.

Carol: Biood circulates around the body as there is a heart to
pump the blood around.

Yvonne: Blood circulates around the body but the blue dye in the
beaker only moves upwards to the leaves and flower
through the stem.

Which of the following student(s) has/have made the comect statement(s)?

(1) Carol only

(2) Nelly and Yvonne only
(3) Carol and Yvonne only
(4) Nelly, Carol and Yvonne



8. The diagram below show sbme fruits.

fruit R

)v—

wing-like structure

,"j _» hooks

fibrous husk

river —4— —

Key:
ﬂ wind direction
A water direction

() parent plant J
A young of plant J

® parent plant K
e young of plantK

Based on the dispersal pattern above, which of the fruits belong to parent plants

Jand K?
Parent plant J Parent plant K
Q) Fruit R FruitU
(2) Fruit S Frut T
3) Fruit T Fruit S
4 Fruit U Fruit T




9.  The diagram below shows the human male and female reproductive systems.

female reproductive : male reproductive
system ' system

Which of the following statement(s) is/are false?

A Part X stores the eggs.

B  Sperms are produced by part S.

C  The fertilised egg develops in part T.

D . The sperm usually swims up to fertilise the egg at part R.

(1)  Conly

(2) AandBonly
(3) CandDonly
(4) A, BandC only



10. Study the chart below.

yes

yes

Is it flexible?
ye '

S

Question B

ceramic

Which one of the following is correct?.--

Question A Question B C
(1) Is it magnetic? Do;z;ir?;?;?uct ‘ wood
(2) Is it fragille? ' Do;:sit:;::?c\:;g%gt to wood
3) Dﬁz;;i::fgjg;t 1 isitmagnetc? |  metal
) D°;: ;gg{‘yi”m Is it fragile? metal




11. Two syringes S and T contain substances X and Y respectively. One end of
each syringe is sealed as shown below.

HT%-
. syringe S “‘\

sealed ends plungers

e

syringe T -

The plunger in syringe T could be pushed in slightly while the plunger in syringe
S could not be pushed in at all.

Which of the following substances are most likely to be X and Y?

Substance X Substance Y
)] - Air Mik
(2) Milk Water
3) Milk Sand
“4) Sand Milk

12. The diagram below shows a bag of leaves and a bag of flour.

1 kg of leaves
Which of the following statement(s) about the above objects isfare true?

A Thebag of leaves has a greater mass than the bag of flour.
B  The bag of flour has the same volume as the bag of leaves.
C  The bag of flour and the bag of leaves have the same mass. -
D  The bag of leaves takes up less space than the bag of flour.

- (1) Bonly
~(2) Conly
(3) AandBonly
- (4) CandDonly



13. Su Ann placed a magnet on two planks of wood of different thickness as shown
below.

magnet magnet

wood

set-up A set-up B

She placed the set-ups above some paper clips and made the following
observations. . . -

‘magnet

wood

paper clips - paper clips

set-up A set-up B

Observation: paper clips moved Observaiion: paper clips did not
towards the wood. move.

What conclusion could Su Ann draw from the observations made?

(1) Magnetic force can only pass through wood.

(2) Wood can be used to test if paper clips-are magnetic objects.

(3) The paper clips are made of steel which is a magnetic material.
(4) Magnetic force can only pass through wood of a certain thickness.

- a



14. Four identical flasks containing the same amount of coloured liquid are placed
into four identical containers of water for the same period of time. The diagram
below shows the heights of the coloured liquids in the glass tubes after some

time.
~glass
tube
‘ coloured
.~ liquid
water ——

container A container B container C container D

Based on the results above, which container of water is the hottest?

(1) Container A
(2) Container B
(3) Container C
(4) Container D

4"



15. 1000 ml of water was poured into each container A, B, C and D as shown
below.

All four containers were placed under a fan for a day. At the end of the day, the
amount of water left in each container was measured and recorded in a bar.

graph. ' '

Which one of the following graphs shows the resuits?

(1)

Amount of water left

in containers (ml)
A

A B C D container
(3) _

Amount of water left

in containers (ml)
A

D Container

2)

Amount of water left

in containers (ml)
A

ontainer
4

Amount of water left
in containers (ml)

A




16. Study the set-up below.

table lamp cloth sample

screen

8

shadow

Different samples of cloths A, B, C and D were placed in front of the lamp one

at a time. The shadows observed on the screen were recorded in the table
below.

Cloth Shadow observed
on the screen
A
B
C
D

Which of the above cloth is most suitable for making curtains-to block out all
sunlight?

(1 A
(2 B
3 ¢
@ D

14



17. Study the set-up below. The hollow tube was rotated in different positions to cast
different shadows on the screen.

hollow tube
light source

=

™~

screen

Which of the followings shadow(s) is/are not possible to be cast on the screen? "

A N B

(1) Donly

(20 AandConly
(3) BandConly.
(4) BandDonly



18. Study the set-up below. The_ water in containers S and T were poured into
container U as shown. The temperature of water in container U was then
recorded.

container S container T container U

40 ml of cold 40-ml of hot 80 ml of water
water water

What is the likely temperature of the water in container S, T and U?

- Temperature of water (°C)
Container S Container T ~ Container U
M| 5 80 85
(2) 15 100 70
3| 15 75 20
) 80 20 60

19. A bottle of cold juice was wrapped with several layers of cloth. After an hour, the
cloth was removed and the juice was still cold. Which of the following are possible
reasons for such an observation?

The cloth is a poor conductor of heat.

The juice lost heat slowly to the surrounding.

The juice gained heat from the surrounding slowly.

The cloth trapped many layers of air, and less heat from the
surrounding is able to reach the juice.

oow>»

(1) A andBonly

2) C and D only

(3) A, C, and D only
4 AB,CandD

-~



20. Jaydan conducted an experiment with a wound-up toy soldier as shown below.

After a few turns, he released it on the floor and measured the distance travelled
by the toy soldier.

Which of the following are possible aims of his experiment?

(1)
()
()
4)

A  To find out if the mass of the toy soldier affects the distance moved
by it.

B  To find outif the surface the toy soldier travels on affects the dlstance
travelied by it.

C  To find out if the number of turns of the key affects the distance
travelled by the toy soldier.

D To find out if the number of turns of the key affects the amount of
potential energy of the toy soldier.

A and B only

A and C only

B and D only

C and D only



21.

22.

A ball was released from the highest point of ramp P. The arrow shows the path

- of the ball before it was stopped by block R.

ball ]

block R~_

. floor
l’ K
————————— »// T@ampQ  \'(.....__,

Based on the path-travelled by the ball, which one of the following statements is
true?

(1) All the kinetic energy would be used up when the ball-hit block R.

(2) When the ball was released from ramp P, it gained potential energy.

(3) The bali had the most kinetic energy when it is at the highest point of
ramp P. '

(4) Kinetic energy was converted to potential energy when the ball travelied
up ramp Q.

Mica placed a ruler at the edge of the table and held it down firmly with a tape as
shown below. She then placed an eraser near the edge of the ruler and pressed
the ruler down at X before letting it go. She observed that the eraser was thrown
off the ruler.

tape

eraser

N . ruler

N

table

The eraser was thrown off as it had obtained its energy from the

(1)  bentruler

(2) edge of the table

(3) Mica’s hand placed at position X
(4) compressed air around the eraser

2



23. The table below shows how some electrical appliances convert electrical energy

24,

to other forms of energy.
Electrical energy
1 : 1
Television fron Hair dryer
\S\\\\\\\\* | ‘///////////// |
h 4 Q A 4
P » S

R

Which one of the following correctly identifies P, Q , R and S?

(1
2
()
()

P Q R S
Sound energy Light energy Heat energy Sound energy
Sound energy Heat energy Light energy Kinetic energy
Heat energy Sound energy Light energy " Heat energy
Light energy Heat energy Sound energy | Kinetic energy

The diagram below shows the movement of a ball rolling down a slide.
ball

At which point(s) is gravitational force acting on the ball?

(1)
@
(3)
4

B only
A and C only

A, B and D only

A, B,CandD

19

wooden ——. . N A C _-—~-_ D
block (7 @)
AN 7 >
\\\ ////
. - floor
slide




25. Which of the following actions are correctly classified?

(1)
Forces
Push only Pull only
! ]

e Wringing e Snapping
the wet your
clothes fingers

o Brushing e Sitting
the teeth down

(3) Forces

Push only Pull only -
E 1

e Cutting e Wringing
using a the wet
penknife clothes

e Picking up e Cycling
a phone

20

2
Forces
Push only Pull only
T [
¢ Opening » Jogging
the car
door e Picking
upa
e Turning a phone
door knob
(4) Forces
Push only Pull only
1 ]
s Pressingthe{| « Picking up
lift button aphone
o Squeezinga}| » Opening 'a
toothpaste drawer




26. When a steel ball was pushed at X on a flat table top, it moved along a straight
line shown by the arrow in the diagram below.

table top _ Ry

The experiment was repeated with an object placed at position Y. The steel ball
then travelled along a curved path as shown by the arrow below. -

Which of the following statement(s) is/are explanation(s) for his observations
above? )

A Gravitational force causes the steel ball to change direction.
B  Frictional force acts on the steel ball and causes the ball to change
- its direction.
C The objectat position Y is a magnet and it exerts a magnetic force on
the steel ball.

(1) Aonly
(2) Conly
(3) Aand Bonly
(4) Band C only



27. Bulbs S, T, U and V were connected in a hidden circuit of a plastic box as shown
below. All the light bulbs lit up when the circuit was closed.

..._.___._[h’.__..__

S ® ®T L——-—- plastic box

The table below shows what was ebserved when one light bulb was removed
from the circuit.

Bulb removed Bulb(s) lit
S T, Uand V
T none
U S, TandV
\" none

Which one of the following correctly shows how the bulbs are connected in the
plastic box?

(1 | 2)

%
1
3

[ L L R

P L L L

3) ‘ “)

]
‘
!

—
1
i
|
1
'
'
]
1
[
|
+
]
]
t
[}
13
1
i
i
5
i
I
1

-

P L L L T
S A -

_---ehn

B e T e e e



28. Pema connected a circuit card to a circuit tester in her experiment.

o oD

circuit card = oE

oG

oF

oH

—j

circuit tester

She recorded the results as shown in the table below.

Points joined to the circuit tester Did the bulb light up?
CandD No -
D andH Yes
CandE Yes
GandF No

Based on the results in the table above, which one of the circuit cards shows the

connection of wires correctly?

(M

Y D
\E .
e H

@

End of booklet A

39
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Section B (44 marks)
For questions 29 to 41, write your answers in this booklet.

The number of marks available is shown in the brackets at the end of each question or
part question.

29. The'diagram below shows the different stages of growth of organism P.

/ /|
A B
(a) Identify part Y in the diagram above and state its function. n

(b) Mariam measured and recorded the mass of part Y as the seedling goes
through the stages A to D above. Match the stages to the corresponding mass
by writing the stage letters A, B, C or D in the table below. ) 1]

Stage Mass of part Y (units)

2.3

1.6

2.1

1.2

(¢) Whatwould happentopartY in stage D after some time? Explain why. (11

—



30. The diagram below shows the blood flow in one section of the small intestines.

v cells with thin
! walls

path of digested food
into bloodstream

blood flowing towards
the intestines

blqu flowing
towards the heart

cross-section of the small intestines

(a) State the difference between the amount of oxygen present in the blood
vessels at A and C. 11

(b) Give a reason why it is important for the walls of the small intestines to be
made up cells with verty thin walls. [1]

(c) Other than transporting oxygen and food to other parts of the body, state
another function of the circulatory system. 1]




31. The diagram below shows how a fruit is formed from the flower Q. The fruit has
been cut open. :

ProcessS |—™> | Process T -

fruit Q
(a) State processesSand T.
Process S:
Process T:
The picture shows an organism B, interacting with flower Q.
.'-.-z;.g.‘ A
flower Q
organism B

(b) Describe-how organism B helps in process S.

(1

(1]

(c) State the part of the flower that X developed from.

(1




{(d) Fruit Q tastes sweet. Explain why new plants grown from part X will also bear
sweet tasting fruits. [1]

(e) Process T also takes place in animals. Describe what happens during process
T in animals. [1]




32. Hua Yong set up an experiment shown below.

(a)

(b)

(c)

(d)

container covered with black
paper containing a potted plant
and a carbon dioxide sensor

container covered
with tracing paper

carbon dioxide
sensor

‘datalogger
set-up X : set-up Y
Describe the control set-up needed for his experiment. [1]
What could be a possible hypothesis for his experiment? [1]

Explain how Hua Yong can use the set-ups above to measure the rate of
photosynthesis. . 1

Which variable(s) did he change? _ i




33." Jia Ling tried to cut a piece of fried chicken using a plastic knife. As she was cutting
the chicken, the knife broke.

plastic knife

brbken part of

= the plastic knife

Jia Ling then.used a knife made from material B. This time, the.knife did not break.

fried chicken

(a) Based onthe observation above, compare the strength of the two knives. [1]

(b) Suggest a possible material for B. [1]




34. Sally put some frozen fish balls and some noodles at room temperature into a metal
pot containing hot soup.

1 el
be
et
,_.;-‘-w 2

e
O
NS

11‘}‘!?3

O

\'Oa‘

}ﬁf 2"

heat source

Three minutes later, Sally took out one fish ball and"found'that the temperature at
the centre of the fish ball was lower than the soup.

(a) Give areason for the observation above. 1}

(b) What could Sally do to ensure that the fish ball has the same temperature as
the hot soup? Explain your answer. ‘ - 2]

(c) Sallywas careful to ensure that the bulb of the thermometer did not touch the

bottom of the pot while measuring the temperature of the soup. Give a reason
for this. {1]




s

35. KailLing placed an object between a torch and a screen as shown below.

—

distance between

torch and object :
i o screen

object

She moved the object nearer to the torch and recorded the length of the shadow on
the screen in the table below.

Distance between torch and object Length of shadow
i {cm) _ {cm)
30 11
20 17
10 20
5 . 24

(a) From the results shown above, what is the relationship between the length of
the shadow and the distance between torch and object? [11

(b) Based on the resuits shown in the table, what is the length of the shadow if the
object is 15 cm away from the torch? {1

The diagram ‘below shows a shadow cast on the screen.

partY
part X

shadow of the object

(c) Explain why part X of the shadow is lighter than part Y of the shadow. [1]




36. Samuel had two nails E and F. He used a bar magnet and stroked nail E 50 times
in the direction as shown below. He then repeated the process with nail F.

nail E

Samuel placed the nails near some iron pins and observed that nail F attracted 10
pins but no pins was attracted to nail E.

(a) Give a possible reason why nail E was unable to attract any pins. 1]

Samuel continued to stroke nail F with the same magnet and recorded the number
of pins nail F can attract. The results are shown in the tabie below.

Number of strokes Number of pins
attracted
N additional 10 6
additional 10 5

" (b) Based on the resuits, what could Samuel have done differently this time
round? . - 1

0 ]



A “floating’ toy is shown below.

south-seeking pole

A magnet is attached at part X of the toy to enable it to ‘float’.

(c) Based on the-diagram above, what could be the pole at poi'nt X of the toy?{1}

(d) What changes can we make to the toy if we want it to float higher? M

A A ‘ . l



37. Joanna pasted a film onto a glass window to reduce the amount of sunlight entering
a room. Diagram 1 shows some air bubbles trapped between the film and the glass

window after pasting.
window frame
<
air bubbles :"(
trapped between #_”,/_:,.,’f":i&
film and glass
window

~film

. diagram 1

glue
glass window

- rons.
> -
-,

ot \\‘
d \
l, \‘
H sunlight
i gap &7
4 with air &

hnd T YPens

enlarged side view

After some weeks, the air bubbles become larger as shown in Diagram 2.

air bubbles
became bigger

(a) Explain why the air bubbles became bigger in diagram 2.

diagram 2

e

el r-~\
\\\
KN
\
A Y
4 . “
H sunhght‘l
;‘ larger gap i
\ with air «” ]
\ s
3 "
l"
- l’,

W e e 4

enlarged side view

[l

(b) Joanna used a small pin to poke a small hole on:the film where the air bubble
is. Suggest why this will help her to prevent the air bubble from getting bigger.

12



38. Susan setup an experiment fo study the rate of evaporation of water. She prepared
3 opaque plastic lids with different number of holes that were of the same size as
shown below.

holes

idA lid B

She then placed each plastic lid over a beaker of water as shown below. The set-
ups were then left next to a window for three days.

lid A lid B lidC

beaker.

s Water

(a) In which set-up would there be the least amount of water at the end of the
experiment? Give a reason for your answer. 21

Susan observed that there were water droplets formed on the inner surfaces of the
lids. |

(b) On which lid would she observed the most amount of water droplets formed?
Explain your answer. ' (1

(c) Explain how water droplets were formed on the inner surfaces of the lids.  [2]




39. James made a toy car as shown below. .

rubber band propeller

wooden
support

wheels

James turned the propeller a few times and released the toy on the floor. It moved
across the floor before coming to a stop.

(a) What was the source of energy that enabled the toy to move? 1]

(b) Why did the toy eventually come to a stop? . [1]

(c) Using the same set-up, what could James do to make the toy car move
further? Explain your answer. [1]

4 ]



40. The diagram below shows tidal turbine generators which use water currents in the
sea to turn the blades of the turbines to generate electricity.

sea level

= T Tedle o Npladés

(a) Write down the energy conversion which took place in a tidal turbine generator.

g

»> —p] +
energy from energy from energy energy
the water the turbine
currents . generator

(b) The blades of the tidal turbine generator is usually made of a lighter material.
Explain how this will enable it to generate more electricity. 1]

(¢} State one advantage of using renewable energy sources to generate electricity.

(1]

o T



41. Chee Yong carried out an experiment with three similar straws X, Y and Z .of
different lengths. He put a paper ball into the straw and blew it while holding the
straw horizontally. He then measured and recorded the distance moved by the
paper ball after each try.

His results are shown below.

Distance moved by paper ball (cm)

straw X
(length = 30 cm)

straw Y

{length = 20 cm)

straw Z

{(length = 10 cm)

Tt try 130 99 71
20 try 135 95 78
34 try 128 90 75

(a) Based on the results above, what can you conclude about the distance moved

by the paper ball and the length of the straw? (1
(b) What is/are the force(s) involved in the experiment above? {1
(c) Explain why the same paper ball must be used for the experiment. {11

16



EXAM PAPER 2013(P6)
SCHOOL : CHI}
SUBIJECT : SCIENCE

TERM : CA1
Qi Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Qio
3 3 3 3 1 1 3 2 2 2
Qi1 Q12 Q13 Q14 Qi1s Q16 Q17 Q18 Q19 Q20
3 2 4 2 2 3 4 2 3 4
Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28
4 1 4 4 4 2 3 1

29)a)Seed leaves. Seed leaves provide food for the seedling until it grows its
first leaves.

c)The seed leaves will drop. The seedling does not need the seed leaves
anymore as it can make its own food.

30)a)A has more oxygen while C has less oxygen.
b)So the digésted food can go into the bloodstream easily.

c)The circuléibry system also transports waste materials away from body
parts for removal.



31)a)Process S : Pollination
Process T : Fertilisation

b)During pllination, organism B helps in the transfer of pollen grains from the
anthers of the flowers to the stigma of the flowers of the same species.

c)Ovules.
d)The traits of fruit Q will be passed down to its generations.

e)During process T, the nucleus of the sperm will fuse with the nucleds of the
egg.

32)a)A similar potted plant in a similar clear container, placed under the same
conditions. There should also be a carbon dioxide sensor connected to a data-
logger.

b)The lesser the amount of light given to the plant, the slower the rate of
photosynthesis.

c)The carbon dioxide sensors will sense the amount of carbon dioxide in the
containers.

d)The transparency of paper used to cover the container.

33)a)Material B was stronger than the plastic knife.
b)Steel.

34)a)lt takes time for heat to be transferred from the hot soup to the centre of
the fish balil. |

b)Sally could put the fish balls at the bottom of the pot near the heat source.
The fish balls will gain more heat from the heat source when the fish balls are
nearer to the heat source.

c)To ensure that she is measuring the temperature of the soup and not the
pot.

35)a)The further the distance between the torch and the object, the shorter the
length of the shadow. :

b)The shadow will be 19 cm.



35)c)Part X is cast by a translucent object and part Y by an opaque object.

36)a)Nail E is a non-magnetic material, therefore it will not be magnetised by
the magnet.

c)South-seeking pole.
d)Change the magnet on the toy to magnet with a stronger magnetic force.

37)a)The air bubbles in diagram 1 gained heat from the heat from the sunlight
and the air bubbles expanded.

b)The air will escape through the small hole.

38)a)Set-up C. It has the most holes so the water has the greatest exposed
surface area. Hence, the water in set-up C will evaporate the fastest.

b)Lid B. It has the least holes so less water vapour can escape and the biggest
surface area for more condensation to take place.

c)Water from the beakers gained heat and evaporated into water
vapour,came into contact with the cooler inner surface of the lids, lost heat and
condensed into water vapour.

39)a)The twisted rubber band.
b)The kinetic energy was converted into heat and sound energy.

c)He can turn the propeller more times. The rubber band will have more
elastic potential energy to be converted to kinetic energy to more the toy car
further.

40)a)Kinetic > Kinetic -> Electrical + Heat

b)When the blades are lighter, lesser energy is required to turn the blades
and the blades.are able to spin faster to turn the generator. faster to produce
more electricity.

c)The renewable energy sources will not run out of supply.



41)a)The longer the length of the straw, the further the distance moved by the
paper ball.

b)Frictional and gravitational forces.

c)To ensure that the mass of the paper ball remains constant.



