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Section A [30 marks]
Answer all questions in soft pencil on the OTAS.

Section B [30 marks]

Answer all questions. Section | Marks
Write your answers in the spaces provided.

Section C [40 marks] A /30

Answer question C1 and any three of the other four questions. B /30
Write your answers in the spaces provided.

A copy of the Periodic Table is given on page 27. C / 40
The number of marks is given in brackets [ ]
at the end of each question or part question. Total: /100

This question paper consists of 27 printed pages including the cover page.
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Section A [30 marks]
Answer all the questions on the OTAS provided.

200 kJ of electrical energy is supplied to the television. What would happen to this
amount of energy when it is turned off?

A The energy is destroyed.

B Itis given out to the surroundings mainly as heat energy.
C Itreturns to the power supply.

D It remains in the television as stored energy.

A marble is allowed to roll to and fro in a bowl as shown below. Both the marble and bowl
have highly polished surfaces.

Q T
marble

S
R

Assuming that there is no friction, which of the statements about the energy of the marble
at the four different positions (Q, R, S and T) is correct?

A The gravitational potential energy in the marble at S is higher than at T.
B The marble has lower kinetic energy at position R and S.

C The marble has the highest gravitational potential energy at position Q.
D The marble at position T has no energy and will remain there.

Which of the following correctly classifies the sources of energy as renewable and non-
renewable?

renewable non-renewable
A hydroelectric energy wind energy
B wind energy natural gas
C coal wind energy
D natural gas coal

The diagram below shows the direction of movement and the direction of force applied
on an object. The direction of the object movement is horizontal. Which position of the
force applied would result in no work done on the object in the horizontal direction?

direction of movement —




A5

A6
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The diagram below shows a beam of light undergoing irregular reflection.

V7772227744424 24>z zzzz

Which of the following statement about irregular reflection is true?

A A sharp image is formed.

B It occurs on a smooth surface.

C The angle of incidence is always equal to the angle of reflection.

D The incident ray, reflected ray and normal do not lie on the same plane.

Which of the following shows the correct properties of the images formed by the two
types of curved mirrors?

convex mirror concave mirror
A wider field of vision smaller field of vision
B wider field of vision wider field of vision
C virtual wider field of vision
D wider field of vision inverted

Three surfaces of a large block are painted with white, yellow and red as shown.

white

yellow

(green + red)

Which of the following correctly “seen under blue light?

white surface yellow surface red surface
A blue black black
B blue white red
C white black white
D white yellow black




A8 A colour spectrum is formed when white light passes through a prism.

white light

Y4
What are the colours of X, Y and Z?
X Y 4
A violet red orange
B violet orange red
Cc red violet orange
D red orange violet

A9 In the circuit diagram below, S1, S2 and S3 are switches. L1, L2 and L3 are identical
bulbs with the same resistance.
15
L1
$2 L2 @ 3 st

,__®_.

$3 L3

Which statement about the circuit is correct?

A  The three bulbs will light up when S1 and S2 are closed.
B The three bulbs will light up when S1 and S3 are closed.
C The three bulbs will light up when S2 and S3 are closed.
D The three bulbs will light up when 81, S2 and S3 are closed.



A10 Three identical resistors are used in four different electric circuits. Which electric circuit
has the lowest total resistance?
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A11 An electric kettle is commonly used to heat up water at home. The heating element used
nichrome wire instead of copper. Which of the following best explains this?

A Nichrome conducts more current than copper, so more heat can be generated.
B Nichrome has higher resistance than copper, so more heat can be generated,
C Nichrome has higher voltage than copper, so more heat can be generated.

D Nichrome are cheaper than copper, so it is more economical.

A12 Which of the following is not considered as an electrical hazard?
A Drying the hands before turning on a switch.
B Turning on a switch before plugging into a socket.
C Poking scissors into an electrical socket.
D Plugging more than one electrical appliance into the same socket.

A13 The diagram below shows a working fan when it is switched on.

live wire o e

Fan

i | earth wire
neutral wire O -

What should be the current flowing in each of the wire if the fan is working properly?

earth live neutral
A 0A 10A 0A
B 0A 10 A 10 A
C 10 A 10 A 0A
D 10 A 10 A 10 A




A14 Which of the following is true when a substance is heated?

The particles move faster.

The particles move further.
The size of particles increases.
The particles become lighter.

HWN -

A 1and 2 B 1,2and4 C 2, 3and4 D 1,2,3and4

A15 Ashley poured some water into two containers so that each contains 100 ml of water.
This is shown in the diagrams below. What can be infered from them?

100 mi

1 Liquid has a fixed volume.

2 Liquid has a variable volume.

3 Liquid has a fixed shape.

4 Liquid has a variable shape.

A 1and?2 : B 1and3 C 1and4 D 2and4

A16 What would happen to helium particles in a balloon when the balloon is compressed?

Helium particles shrink in size.

Helium particles arrange in a regular pattern.

Helium particles have less space between each other.
Helium particles vibrate only at their fixed positions.

ooOw>»

A17 What is the correct charge on each particle in an atom?

proton electron neutron
A positive negative no charge
B negative ’ no charge positive
C positive negative negative
D negative positive positive




A18

A19

A20

A21

Which of the following options is correct?

molecule of a compound molecule of an element
A B S G S@&
B OO S
D S

Which of the following substances contains the least number of elements?

A  SiO; B KOH

C KMnOg4

Which statement is true about diffusion?

oOw>P

A cross section of a plant stem is dipped in dark blue ink solution. Which diagram

Diffusion requires the presence of a partially permeable membrane.
Diffusion only takes place in living tissues.
Diffusion involves movement of substances against a concentration gradient.
Diffusion is faster when the surface area to volume ratio of the cell increases.

would be observed from the stem after two hours?

B

D NaSOq4



A22 The diagram shows part of a plant root in the soil. At which labelled point is the water
potential highest for the root to take in water?

soil particle

root hair cell

A23 The set-up below is used to investigate the movement of substances.

tube solution level X

water ..

concentrated starch
solution

i e ™ partially permeable

N\ Tl membrane

Which molecules will move across the partially permeable membrane and what is the
change that will occur to the level of solution X?

molecules solution level X
A starch fall
B starch rise
C water fall
D water rise




A24 Which substances are transported by blood plasma?
carbon dioxide

hormones

nutrients

waste materials

oxygen

AP WON -

A 1and3only B 2,3 and4
C 1,2, 3and4 D 1,2,3,4and5

A25 The diagram shows part of the human alimentary canal.

| diaphragm
St

T

N

Which two structures produced substances involved in the digestion of proteins?

A 1and 4 B 2and3 C 3and5 D 4and5
A26 The diagram shows the stages in which a starch molecule is broken down to glucose.
starch ' glucose
i %0 action of O‘OQ i 009
d '_O\O\ o) 5 OO action of Op O @)
Q\O‘O—O*O/ enzyme X %d 0O~ 0O  enzymeY ©0 0Q°
. o ‘ yme 0 0 OO
000 000 0 O
What are enzymes X and Y?
enzyme X enzyme Y
A amylase protease
B amylase maltase
Cc protease maltase
D protease lipase




A27

A28

A29

A30

10

The table below shows the protein, fat and carbohydrate content in 10g of rice and white
fish.

food protein/g fat/g carbohydrate/g
white fish 1.7 0.0 0.0
rice 0.5 0.1 8.8

What would be the main end-products of the digestion of a meal of rice and white fish?

A simple sugars and fats B fatty acids and simple sugars
C amino acids and glycerol D amino acids and simple sugars

The diagram below shows the formation of a set of twins.

® X ® X

Vo

+
O O
- +
O O
v -
(o) P
Which of the following correctly describes the pair of twins?
St gender
description 0 B

A identical twins male female
B Identical twins female male
C non-identical twins female male
D non-identical twins male female

Which contraceptive method does not prevent fertilisation process from taking place?

A diaphragm B intra-uterine device
C tubal ligation D vasectomy

Which precautions should be taken to prevent the spread of HIV?

1 avoidance of any direct skin contact with another person

2 keep to one unaffected sexual partner

3 medical staff wearing gloves when treating patients

4 take birth control pills

5 do not share injection needle

A 1and 3 B 2and3 C 1,3and4 D 2,3and5

End of Section A
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Section B [30 marks]
Answer all the questions in the space provided.

B1 (a) Fig B1.1 is a diagram of a big letter ‘L’ placed in front of a plane mirror as shown below.
A spot, X, is marked on top of the letter.

N

Fig B1.1
On Fig B1.1 draw
)] the image of letter ‘L’, as seen by the eye, [11
(ii) the path of two rays of light leaving point X and then reflecting at the mirror
before entering the eye to allow the eye to see image of letter ‘L. [2]

(b) An optician’s test panel is located 0.5 m behind the eyes of a patient who looks into a
plane mirror 2.5 m in front of him, as shown in Fig B1.2 below.

/
7]
mirror /}e- Zom >« 0.5 m » | test |
'/ pane
1 >
/] eye L
Fig B1.2

Calculate the distance of the image of the test panel in the mirror from the patient’s
eyes. Show your working clearly.

distance : .................l. m [1]
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B2 A tank containing a toy fish has accidentally toppled off from a cruise ship and landed in the
seawater. The tank is made of a transparent material Y and has a toy fish within an enclosed
space containing liquid X, as shown in Fig B2.1

air
seawater

toy fish

o3l

fish tank

liquid X

material Y

baby shark

Fig B2.1
A baby shark swimming near the fish tank is able to see the toy fish inside the tank.

Of the three optical media, material Y has the highest optical density, followed by seawater and
then liguid X.

(a) Describe and explain how the given ray in Fig B2.1 will bend when it travels from
liquid X to material Y.

(b) An incident ray has been drawn from the toy fish to the interface between liquid X and
material Y. On Fig B2.1,

(i) measure and label the angle of incidence of the given ray. [1]

(ii) continue the path of the ray to show how the ray emerges from the fish tank
to reach the eye of the baby shark. [2]
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B3 Fig B3.1 shows two 10 Q resistors connected in parallel in a circuit. The reading on the
ammeter shows 3.0 A.

(a)

(b)

(c)

(d)

(e)

component M
il F=

Name component M.

............................................................................................................... 11
State the current flowing through Y.
............................................................................................................... 11
Calculate the total effective resistance of the two 10 Q resistors.
resistance © ..........oeenn Q]
Calculate the potential difference across each 10 Q resistor.
potential difference : .................... V[1]

Explain what will happen to the current flowing through the ammeter if another 10 Q
resistor is connected in parallel to the two other resistors.
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B4 (a) Fig B4.1 shows a section through a blood vessel in the tissue cells of the hand.

~ blood vessel P

- tissue cells

Identify P, Q, R and S.

[2]
(b)
Fig B4.2
(i) Explain why the wall at X is thicker than the wall at Y.
...................................................................................................... 2]
(iii) On Fig B4.2, use 4 arrows to show the direction of blood flow in and out of the heart.

[2
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B5 Fig B5.1 shows the male and female reproductive systems.

(a) (i) Identify parts L to O.
Lsé s sions amm s spmmmans vams s M o
N O [4]

(ii) Name the organ that produces the male sex hormones.

(b) Fig B5.2 below shows the calendar of August and September 2019. It was used to
track the menstrual cycle of a female. She had the first day of menstruation on 4t
August (bolded and with ).

August 2019
Sun Mon Tue Wed Thu Fri Sat
1 2 3
4* 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
September 2019
Sun Mon Tue Wed Thu Fri Sat
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

Fig B5.2



(ii)

(iii)
(iv)

16

Assuming the female has a 28-day menstrual cycle, state the range of dates in
August she should avoid sexual intercourse to prevent pregnancy.

...................................................................................................... 1]
Explain your answer in (i).

...................................................................................................... [2
Circle the date of the start of the next menstruation in September. [11

State what happens to the uterine lining after the fertile period if she gets
pregnant?

End of Section B
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Section C [40 marks]
Answer C1 and any three questions in the space provided.

C1 Table C1.1 shows the melting and boiling points of some elements in Group VIl of the periodic
table. Group VIl elements have 7 valence electrons.

element melting point/ °C boiling point/ °C state at room
temperature
X -110 -34
bromine -7 59 liquid
iodine 114 184

Table C1.1

(a) Complete Table C1.1 to show the physical states of the elements at room temperature.

[2]

(b) In the box below, draw the arrangement of molecules of bromine at 60°C.

[l

(c) Draw the ‘dot and cross’ diagram of an iodide ion. Show only the outermost electrons.

[2]
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Fig C1.2 shows the mass spectrometry of isotopes of element X. Isotopes are atoms of the
same element with the same number of protons but different number of neutrons in the
nucleus. Mass spectrometry is a technique that analyses the relative abundance of isotopes

in the air.

| 2

L

relative abundance

3

5

mass number m/z

Fig C1.2

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80

L—Y_’

- region A

(d) (i) With reference to Fig C1.2, complete Table C1.3 showing the mass number of the
substance at the respective peaks.

peak number mass number

m/z

1 35

2

3

4

5

Table C1.3

(ii)  Hence, deduce the identity of element X.

[2]

1]

(e) Using your knowledge of atoms and molecules, explain why there are 3 peaks shown

region A.



the steps involved in the production of electricity.

C2 A solar power station is designed for use in desert countries. The flow chart in Fig C2.1 shows

The sun solar steam turbine generator

heats up the furnace drives tums supplies

solar furnace boils water turbine generator electricity
Fig C1.1

(a) (i) With reference to Fig C2.1, list the energy conversion that takes place at A, B and
C in process of electricity generation as shown in the flow chart.

A e e[ 1]
B oo [A]

(i)  Suggest one advantage of using the solar power station in the production of
electricity.

1

The solar furnace consists of many mirrors as shown in Fig C2.2.

/ steam to
: '3 turbine

.- mirrors

- water
container

- sunlight A
" Fig C2.2
(b) (i)  Suggest the type of mirrors used in the solar furnace.

1
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(i)  Explain your answer in (b)(i) and how it is important in stages A and B of Fig C2.1.

....[2]

(c) Using The Particulate Nature of Matter, describe the arrangement and movement of the
water molecules when water is heated to steam in the process of electricity generation.
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C3 Shane cut and weighed five similar-sized potato strips. He placed each strip in salt solution of
different concentrations for 60 minutes. He then re-weighed each potato strip and tabulated the
results in Table C3.1.

salt concentration/ mass of potato/ g change in mass
mol/dm? initial final (final- initial)/ g
0.0 6.00 6.80 +0.80
0.2 6.00 6.50
0.4 6.00 6.18
0.6 6.00 5.90
0.8 6.00 5.60
1.0 6.00 5.35 -0.65
Table C3.1
(a) Complete Table C3.1 for the values of the change in mass. [2]

(b) (i) Describe the appearance of a cell in the potato strip placed in the 1.0 mol/dm? salt
solution under the microscope.

1]

(ii) In the space below, draw and label the cell you described in (b)(i).

[2
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Shane plotted a graph of change in mass against concentration of salt solution graph as shown
in Fig C3.2 below.

(c)

(d)

(e)

Graph of change in mass (final-inital)/g against concentration of
salt solution/ mol/dm?3

0.8

N

0.2

i 4

1.2
-0.2

-0.4

change in mass (final-initial)/g

-0.6

0.8
concentration of salt solution/ mol/dm3

Fig C3.2

(i) From the graph, deduce the concentration of the potato strip which has a similar water
potential as the salt solution.

......................... mol/dm?® [1]

(ii) Explain your answer in (c)(i).

Explain why the mass changed when the potato strips were added to 0.2 mol/dm? of salt
solution.
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C4 Fig C4.1is a simplified diagram of the human alimentary canal.

(~ Q
ﬁ /
il
5 P\
R
X
S
T
(a) IdentifyQtoT.
o SR ——— R sossoncns connsenms sanmminn o0 s
S T [4]

Some fluid from organ X was retrieved and added to a fat sample. Fig C4.2 shows the
fate of one fat molecule in this fluid.

complete digestion

>

Fig C4.2

(b) In the box on the right of Fig C4. 2, draw and label the products that are formed upon
complete digestion of the fat molecule. [2]
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(c)  The activity of enzymes from organ X on fats was investigated by measuring the
amount of products formed over time. This experiment was carried out at 15 °C and a
graph was plotted as shown in Fig C4.2.

amount of products formed / g

1.0 4
0.9 +
0.8 +
0.7 +
0.6 +
0.5 +
0.4 +
03 +
0.2 +
0.1 +
0.0

15°C

] 3 4 »

—F—+—» time/s

Fig C4.2

(i) With reference to Fig C4.2, describe the graph.

(ii) Explain the shape of the graph from 40 to 60 seconds.

]

(iii)  Add aline to the graph to show the amount of products formed over time when the
experiment was repeated using protease. [1]
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C5 Mrs Tay bought an electric iron with an operational voltage of 240 V and a current of 8 A flowing
through it. When she tried to plug the electric iron into the main switch, it did not work. Fig C5.1
shows a plug with its cover removed while Fig C5.2 shows the wires in the iron.

earth wire live wire
/ metal plate
. brown wire
@
heater
//
cable clip
neutral wire
yellow wire
Fig C5.1 Fig C5.2

(a) (i) With reference to Fig C5.1, state two mistakes made in the wiring of this plug.

(i)  Suggest a suitable current rating for the fuse in the plug.

M

After fixing the plug, Mrs Tay also discovered that the earth wire in the iron was disconnected.

(b) (i) State whether the iron is still able to work.

M

(i)  Describe and explain the protective function of the earth wire in the event where
the live wire touches the metal casing of the iron.
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Table C5.3 shows the electrical appliances that can be found in Mrs Tay’s house, their usage

time in hours per day and their power rating.

(c)

electrical appliance usage time in hours power rating in watts
per day
air-conditioner 7 1500
ceiling fan 4 100
lighting 4 180
television 3 220
Table C5.3

If Mrs Tay’s electrical bill for 30 days is $184.20, calculate the cost of each unit of

electricity per kWh. Show your working clearly.

Cost of each unit of electricity per kWh =$......ccooiiiiiiiiiiiiieen,

END OF PAPER
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Section B {30 marks]
Answer all the questions in the space provided.

B1 {a) Fig B1.1 is a diagram of a big letter ‘L’ placed in front of a plane mirror as shown below.
A spot, X, is marked on top of the lstter.

Fig B1.1
On Fig B1.1 draw
{H the image of letter ‘L', as seen by the eye, 1
{ii) the path of two rays of light leaving point X and then reflecting at the mirror
before entering the eye to allow the eye to see image of letter ‘'L’ [2]

{b) An optician’s test panel is located 0.5 m behind the eyes of a patient who looks into a
plane mirror 2.5 m in front of him, as shown in Fig B1.2 below.

/]
mirror j‘ 25m e 5mMm geas':e'
/ -
/] eye
Fig B1.2

Calculate the distance of the image of the test panel in the mirror from the patient's
eyes. Show your working clearly.

3+412.5 =5.6
5.6

distance: ... 7.0 7 . .. m {1]

Quick Notes Page 27.12
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B2 A tank containing a toy fish has accidentally toppled off from a cruise ship and landed in the
seawater. The tank is made of a fransparent material Y and has a toy fish within an enclosed
space containing liquid X, as shown in Fig B2.1

air
seawater

toy fish

baby shark

Fig B2.1

A baby shark swimming near the fish tank is able to see the toy fish inside the tank.

Of the three optical media, material Y has the highest optical densily, followed by seawater and
then liquid X.

{a) Describe and explain how the given ray in Fig B2.1 will bend when it travels from
fiquid X to material Y.

‘The ray will bend towards the normal as it travels from X to Y. . . ...
Refraction of light occurs.

_The speed of. light decreases .as it travels.from X.to Y,.as Y. is denser.than. X.......
The sudden decrease in the speed of light at the boundary of the 2 media caused
the hght ray to ben,d towards. {he .norm&]._ ..................................................... {2}

{b} An incident ray has been drawn from the toy fish to the interface between liquid X and
material Y. On Fig B2.1,

{H) measure and label the angle of incidence of the given ray. 3° 1
{ii) continue the path of the ray to show how the ray emerges from the fish tank
to reach the eye of the baby shark. {21

Quick Notes Page 27.13
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B3 Fig B3.1 shows two 10 Q resistors connected in parallel in a circuit. The reading on the
ammeter shows 3.0 A,

| component M
S— 5

A1 ]

X - 100 z
e M
Y 100
Fig B3.1

{a) Name component M.
variable resistor

............................................................................................................. [11
{b) State the current flowing through Y.
,,,,, L0B e chenecis s socerencsbsermenes et v 5 s e 55 it st sesn snnn o]
{c) Calculate the total effective resistance of the two 10 Q resistors.
\
:— 4
®
L -z
R~ Yo _
R:z5A resistance :........2....... Q1]
{d) Calculate the potential difference across each 10 Q resistor.
V = I xR
= 1.8 X1p
= 15V potential difference : ... ... s . V1]

{e) Explain what will happen to the current flowing through the ammeter if another 10 0
resistor is connected in paraflel to the two other resistors.

- The.current Will INCEEASE. - -« -« v v ettt e

The total resistance of the circuit will decrease when another resistor is added_in parallel.
- Since resistance is inversety proportional to current; this will result-in totat-ddbrent i increase.

Quick Notes Page 27.14



14

Fig B4.1 shows a section through a blood vessel in the tissue cells of the hand.

B4 (a)
~ blood vessel P
. fissue cells
Fig B4.1 i
identify P, Q, Rand 8.
p Copillary . q . fed blood cell
[2]
{b)
Fig B4.2
{1 Explain why the wall at X is thicker than the wall at Y.
“““““““““ fe is miuch Kigher than that in the right ventricle.

(il On Fig B4.2, use 4 arrows to show the direction of blood flow in and out of the heart.
2]

Quick Notes Page 27.15
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B5 Fig BS.1 shows the male and female reproductive systems.

{a) (i) Identify parts Lto O.

N Ooviduct o wterus 4]

{ii} Name the organ that produces the male sex hormones.

{b) Fig B5.2 below shows the calendar of August and September 2019. it was used to
track the menstrual cycle of a female. She had the first day of menstruation on 4
August (bolded and with ),

August 2018
Sun Mon Tue Wed Thu Fri Sat
1 2 3
4* 5 6 7 8 9 10
11 12 13 14 15 18 17
18 18 20 21 22 23 24
25 28 27 28 29 30 31
September 2018
Sun Mon Tue Wed Thu Fri Sat
. (1) 2 3 4 5 6 7
8 ] 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30
Fig B5.2

Quick Notes Page 27.16
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(i)

{iii)
{iv)

18

Assuming the female has a 28-day menstrual cycle, state the range of dates in
August she should avoid sexual intercourse to prevent pregnancy.

A At Ao o Awget o

Explain your answer in (i).
Ovulation is likely to occur on the 14th day of the cycle, which is 17 August.

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

released egg can survive for around 2 to 3 days, so the 11th to 17th d?ﬁ of the cycle will

Circle the date of the start of the next menstruation in September. 1

State what happens to the uterine lining after the fertile period if she gets
pregnant?

End of Section B

Quick Notes Page 27.17
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Section C [40 marks]
Answer C1 and any three questions in the space provided.

C1  Table C1.1 shows the meiting and boiling points of some elements in Group VH of the periodic
table. Group Vi elements have 7 valence slectrons.

element melting point/ °C boiling point/ °C state at room
temperature
X =110 -34 9 s
bromine -7 59 liquid
iodine 114 184 so“o‘
Table C1.1

(a) Complete Table C1.1 to show the physical states of the elements at room temperature.

{2

{b) In the box below, draw the arrangement of molecules of bromine at 60°C.

@

R
P

]

{c}) Draw the ‘dot and cross’ diagram of an iodide ion. Show only the outermost electrons.

-

x . eledron of indine
o - ekt fram amotrer dom

2

Quick Notes Page 27.18
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Fig ©1.2 shows the mass spectrometry of isotopes of element X Isctopes are atoms of the
same element with the same number of protons but different number of neutrons in the
nucleus. Mass spectrometry is a technigue that analyses the relative abundance of isctopes
in the air.

HiE 4

ind $odo it s edidiadibed
i i tepat 41y i ; i :
H H i FURiE H i H H § :
{ o bt Pl RS : ‘ 5
i |5 H i §00-1 i £ H 3
H Fidiigcd H : i H 4 2 i 2 H i
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relative abundance

Fig C1.2

{dy {i} With reference to Fig C1.2, complete Table C1.3 showing the mass number of the
substance at the respective peaks.

peak number mass number

miz

1 35

2 37

3 30

4 E R

5 Fu

Table C1.3 {21

(i}  Hence, deduce the identity of element X.

(e) Using your knowledge of atoms and molecules, explain why there are 3 peaks shown
region A,

-.-Chlorine exists as diatomic-molecules. There are-two isotopes-of chlorine with
atomic mass 35 and 37.

Peak number 3 is due to two C1-35 atoms chemically bonded; peak number 4

to two CI-37 chemically bonded.
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C2 A solar power station is designed for use in desert countries. The flow chart in Fig C2.1 shows

the steps involved in the production of electricity.

The sun A solar B steam turbine ¢ generator
heatsupthe | _.__, | funace —, | drives —y | lums ——y | Supplies
solar furnace boils water {urbine generator electricity
Fig C1.1
(@) (i)  With reference to Fig C2.1, list the energy conversion that takes place at A, B and
C in process of electricity generation as shown in the flow chart.
A heat energy of sun to heat energy of water M1
" heat energy of water to kinetic energy of steam M
kinetic energy of turbine to electrical energy
(i)} Suggest one advantage of using the solar power station in the production of
electricity.
It is a renewable source of energy, and will not run out. M]
The solar furnace consists of many mirrors as shown in Fig C2.2.
/ steam to
. turbine
. ’ . .v‘. . > o v min‘ofs
/ water
- i container “ -
sunlight _ ‘ .
Fig C2.2
by (B Suggest the type of mirrors used in the solar furnace.
s 1]

-Shiny, smeoth-mirrors ...
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Explain your answer in {b)(I) and how it is important in stages A and B of Fig C2.1.
The shiny smooth surfaces of the mirrors are good reflectors and poor absorbers

(i)

of radiant heat. More of the radiant heat from the sun will be able to be reflected

up the water into steam.

{c} Using The Particulate Nature of Matter, describe the arrangement and movement of the
water molecules when water is heated to steam in the process of electricity generation.

Duaring the change of state of water from liquid to gaseous steam, the atrangement:
of thé water molecules changes from irregular and close together to irregular and far apart.

to moving at high speed in all directions.
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C3 Shane cut and weighed five similar-sized potato strips. He placed each strip in salt solution of
different concentrations for 60 minutes. He then re-weighed each potato strip and tabulated the
results in Table C3.1.

salt concentration/ mass of potato/ g change in mass
mol/dm® initial final {final- initialy/ g
0.0 6.00 6.80 +0.80
0.2 6.00 6.50 40.59
0.4 6.00 6.18 + 043
0.6 6.00 5.90 -0.10
0.8 6.00 5.60 - 0.40
1.0 6.00 5.35 -0.65
Table C3.1
{a) Complete Table C3.1 for the values of the change in mass. {2}

(b) (i) Describe the appearance of a cell in the potato strip placed in the 1.0 mol/dm? salt
solution under the microscope.
The cell appears shrivelled, as plasmolysis occurred, resulting in the cell Ir;l}embrane

(i) In rtggvsm c%\%ae}'og?g}ameagglla%’g; {he cell you described in (b)(i).
L,“\op (agwm

““ \-IO\”

ce “ Mlmgr.m{

\I'dnul( 2
f)o')'a“'o cell
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Shane plotted a graph of change in mass against concentration of sait solution graph as shown
in Fig C3.2 below.

Graph of change in mass (finalinital)/g against concentration of
salt solution/ moldm?

change in mass (finakinitiabily

4.8

concentration of salt solution/ mol/dm3

Fig €3.2

{¢) {i) From the graph, deduce the concentration of the potato strip which has a similar water
potential as the salt solution.

,,,,,,,,,,,,,, D% ... molidm? [1]

(if)y Explain your answer in (¢){(i).

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

_This means that there net flow of water in and out of the strip is zero, 1]
so water potential in the solution and potato strip must be the same.

{d) Explain why the mass changed when the potato strips were added to 0.2 mol/dm® of sait
solution.

At this concentration, the water potential in the salt solution is higher than in the potato strip.

{e) Suggest one way o improve the accuracy of this experiment.

- Ensure temperature of the salt solutions remain the same in all 'the‘experimen{s’.}
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C4 Fig C4.1 is a simplified diagram of the human alimentary canal.

(a)

s small integtne T Jarge istecne [4]

Some fluid from organ X was retrieved and added to a fat sample. Fig C4.2 shows the
fate of one fat molecule in this fluid.

e

complete digestion ‘F“ﬂj

AN —

Q lij(.!fo‘

Fig C4.2

{b}  In the box on the right of Fig C4. 2, draw and label the products that are formed upon
complete digestion of the fat molecule. 21
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{c}  The activity of enzymes from organ X on fats was investigated by measuring the
amount of products formed over time. This experiment was carried ocutat 15 °Cand a
graph was plotled as shown in Fig C4.2.

amount of products formed / g
1.0 2
08 4

08 +
0.7 +

086 + -
05 + /
0.4 +

03 4

0.2 +

01 4 Cent)

0.0 e s e mnegparamack b Himels
] 10 20 30 40 50 80

Fig C4.2

15 °C

{ With reference to Fig C4.2, describe the graph.
“Products start to form after about 3 seconds. The amount of products increase

{iil  Explain the shape of the graph from 40 to 80 seconds.
From 40 seconds onwards the fats was fully digested, so digestion has stopped

and no more products are formed.

i) Add aline to the graph to show the amount of products formed over time when the
experiment was repeated using protease. {11
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C5  Mrs Tay bought an electric iron with an operational voltage of 240 V and a current of 8 A flowing
through it. When she tried to plug the electric iron into the main switch, it did not work. Fig C5.1
shows a piug with its cover removed while Fig C5.2 shows the wires in the iron.

earth wire five wire
metal plate
//
heater
%
cable Gﬁﬁ/
neutral wire
yellow wire
Fig C8.1 Fig ©5.2

{ay (i) With reference to Fig C5.1, state two mistakes made in the wiring of this plug.

There is no fuse connected to the live wire.

(i)  Suggest a suitable current rating for the fuse in the plug.

After fixing the plug, Mrs Tay also discovered that the earth wire in the iron was disconnected.

{(b) (i)  State whether the iron is still able to work,
Yes, the iron can still work.

(i)  Describe and explain the protective function of the earth wire in the event where
the live wire touches the metal casing of the iron.

= ‘-When‘thelive~wire~touehes‘the‘metal-cas"mg‘ of the iron; the iron- witt become "live".

" The earth' wire will condiiet the current from the "live" casing’ to 'the ground.
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Tabile C5.3 shows the electrical appliances that can be found in Mrs Tay’s house, their usage
time in hours per day and their power rating.

electrical appliance usage time in hours power rating in watts
per day
air-conditioner 7 1500
ceiling fan 4 100
lighting 4 180
television 3 220
Table C5.3

{¢)  If Mrs Tay’s electrical bill for 30 days is $184.20, calculate the cost of each unit of
alectricity per kWh. Show your working clearly.

fn‘{'a‘ eitﬁfacn{ exer,j wed = [ 3IXV S 4 4y oo **yocg*jxo‘z.z] X390

= 3% kWh

194.20
Uat (od’ - 3‘%_4_

= 0.50

Cost of each unit of electricity per kWh =§.... 0159 ... 3]

END OF PAPER
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