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INSTRUCTIONS TO CANDIDATES

Write your name, class and register number in the spaces provided above, and on all the
work you hand in.
Write in dark blue or black Pen.
You may use a soft pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, highlighters, glue or correction fluid.
Calculators and mathematical sets are allowed.

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

Section B [30 marks]
Answer all questions.
Write your answers in the spaces provided.

Section C [40 marks]
Answer question c1 and anv three of the other four questions

Write your answers in the spaces provided.

A copy of the Periodic Table is given on page 27.

The number of marks is given in brackets [ ]
at the end of each question or part question.

Section Marks

A /30

B /30

c t40

Total: / 100

This question paPer con the cover page.sists of lprinted pages including
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Section A [30 marks]

Answer allthe 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 lt is given out to the surroundings mainly as heat energy
C lt returns to the power supply.
D lt remains in the television as stored energy.

A2 A marble is allowed to rollto and fro in a bowl as shown below. Both the marble and bowl
have highly polished surfaces.

0 T

marble

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 potentialenergy at position Q.
D The marble at position T has no energy and will remain there.

A3 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 enerqy natural gas
c coal wind energy
D natural gas coal

A4 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 

--...|>

A
object
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AS The diagram below shows a beam of light undergoing irregular reflection

Which of the following statement about irregular reflection is true?

A A sharp image is formed.
B lt 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 normaldo not lie on the same plane.

A6 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

A7 Thiee surfaces of a large block are painted with white, yellow and red as shown

\l/hich of the following seen under blue light?

Partnerlnlearning
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white

yellow

(green + red)

white surface yellow surface red surface

A blue black black
B blue white red

c white black white
D white yellow black
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A8 A colour spectrum is formed when white light passes through a prism.

white light

What are the colours of X, Y and Z?

x Y z
A violet red orange
B violet oranqe red
c red violet orange
D red orange violet

ln the circuit diagram below, Sl, S2 and 53 are switches. L1, L2 and L3 are identical
bulbs with the same resistance.

L'sz LI

s3 L3

Which statement about the circuit is correct?

A The three bulbs will light up when 51 and 52 are closed.
B The three bulbs will light up when 51 and 53 are closed.
C The three bulbs will light up when 52 and S3 are closed.
D The three bulbs will light up when Sl, 52 and 53 are closed.

Partnerlnlearning
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A1O Three identical resistors are used in four different electric circuits. Which electric circuit
has the lowest total resistance?

5

BA rl

rl

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.

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.

A'13 The diagram below shows a working fan when it is switched on.

live wire

earth wire
neutral wire

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

earth live neutral
A OA 104 OA
B OA 104 10A
c 10A 10A OA
D 10A 10A 10A

Partnerlnlearning
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414 Which of the following is true when a substance is heated?

1 The particles move faster.
2 The particles move further.
3 The size of particles increases.
4 The particles become lighter.

A 1and2 B 1,2and4 C 2,3and4 D 1,2,3 and 4

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 ml

100 ml

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 1and2 B 1 and3 C 1and4 D 2and4

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

A Helium particles shrink in size.
B Helium particles arrange in a regular pattern.
C Helium particles have less space between each other
D Helium particles vibrate only at their fixed positions.

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

Partnerlnlearning
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proton electron neutron
A positive neqative no charqe
B negative no charge positive
c positive neqative neqative
D neqative positive Positive
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A18 Which of the following options is correct?

molecule of a compound molecule of an element

A coo @@

ceo @s
c c@o s@
D o@o @s

A19 Which of the following substances contains the least number of elements?

A SiOz B KOH C KMnO+ D NaSOr

A20 Which statement is true about diffusion?

A Diffusion requires the presence of a partially permeable membrane.
B Diffusion only takes place in living tissues.
C Diffusion involves movement of substances against a concentration gradient.

D Diffusion is faster when the surface area to volume ratio of the cell increases.

A21 A cross section of a plant stem is dipped in dark blue ink solution. Which diagram
would be observed from the stem after two hours?

B

Partnerlnlearning
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A.22 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

AB

xylem
root hair cell

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

tube solution levelX

water

concentrated starch
solution

partially permeable
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 levelX
A
B
c
D

starch
starch
water
water

fall
rise
fall
rise

Partnerlnlearning
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A24 Which substances are transported by blood plasma?

1 carbon dioxide
2 hormones
3 nutrients
4 waste materials
5 oxygen

A land3only
C 1,2,3 and 4

starch

action of

-+enzyme X

What are enzymes X and Y?

Partnerlnlearning
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action of

---->

o 9 OO O
enzyme Y oo o

o n

B
D

2,3, a
1,2,3

A25 The diagram shows part of the human alimentary canal

diaphragm

2

3

A26

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

A 1and4 B 2and3 C 3and5 D 4and5

The diagram shows the stages in which a starch molecule is broken down to glucose

1

5

4

glucose

oooojoo

o

enzyme X enzyme Y

A amylase protease

B amylase maltase

c protease maltase

D protease lipase

9rO
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A.27 The table below shows the protein, fat and carbohydrate content in 109 of rice and white
fish.

food protein/g faUq 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
C amino acids and glycerol

A diaphragm
C tubal ligation

fatty acids and simple sugars
amino acids and simple sugars

intra-uterine device
vasectomy

B
D

A28 The diagram below shows the formation of a set of twins.

& (D-* ft (3)*

OP
Which of the following correctly describes the pair of twins?

description
qender

o P
A identicaltwins male female
B ldenticaltwins female male
c non-identical twins female male
D non-identical twins male female

A29 Which contraceptive method does not prevent fertilisation process from taking place?

t
o
+

C()t

+

o
+

CO
*

B
D

A30 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

B 2and3 C 1,3 and 4 D 2,3 and 5

End of Section A
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Section B [30 marks]

Answer allthe questions in the space provided.

Fig 81.1 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.

Fig 81.1

On Fig 81.1 draw

(i) the image of letter'L', as seen by the eye, tll

(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'. 14

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 81.2 below.

2.5 m 0.5 m test
panel

mirror

Fig 81.2

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

Partnerlnlearning
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82 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 82.1

seawater

fish tank

baby shark

Fig 82.1

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 liquid X.

(a) Describe and explain how the given ray in Fig 82.1 will bend when it travels from
liquid X to materialY.

l2l

(b) An incident ray has been drawn from the toy fish to the interface between liquid X and
material Y. On Fig B.2.1,

(i) measure and label the angle of incidence of the given ray. tll
(ii) continue the path of the ray to show how the ray emerges from the fish tank

to reach the eye ofthe baby shark. 121

Partnerlnlearning
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83 Fig 83.1 shows two 10 O resistors connected in parallel in a circuit. The reading on the
ammeter shows 3.0 A.

component M

Y 10c)
Fig 83.1

(a) Name component M.

(b) State the current flowing through Y

tll

(c) Calculate the total effective resistance of the two 10 O resistors.

zx

tll

resistance

(d) Calculate the potential difference across each 10 O resistor.

o tll

potential difference : ... . v [1]

(e) Explain what will happen to the current flowing through the ammeter if another 10 O
resistor is connected in parallel to the two other resistors.

....t11

Partnerlnlearning
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84 (a) Fig 84.1 shows a section through a blood vessel in the tissue cells of the hand

l blood vessel P

tissue cells

BP - 357

t2l

(b)

Fig B4.1

ldentify P, Q, R and S.

P:...... Q.....

R: ..... S:....

FigB4.2 shows a section of the human heart.

x

Fig 84.2

Explain why the wall at X is thicker than the wall at Y

l2l

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

t2l

Partnerlnlearning
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85 Fig 85.1 shows the male and female reproductive systems

M

L

Fig B5.1

(a) (i) ldentify parts L to O.

L: ..... M: ... .

N: ...... O: ......

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

tll
(b) Fig 85.2 below shows the calendar of August and September 2019. lt was used to

track the menstrual cycle of a female. She had the first day of menstruation on 4th

August (bolded and with *).

August 2019

Sun Mon Tue Wed Thu Fri Sat

1 2 3
4* 5 6 7 8 I 10
1',l 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 I 10 11 12 13 14
15 16 17 18 19 20 21

22 23 24 25 26 27 28
29 30

Fig B5.2

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

(ii) Explain your answer in (i)

421

(iii) Circle the date of the start of the next menstruation in September t1l

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

t1l

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 Vll of the periodic

table. Group Vll elements have 7 valence electrons.

element melting poinU "C boiling poinU "C state at room
temperature

x -1 10 -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.

(b) ln the box below, draw the arrangement of molecules of bromine at 60'C

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

Partnerlnlearning
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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.

30 32 34 36 38 4A 42 44 46 48 50 52 54 56 58 60 62 64 66 68 7A 72 74 76 78 80

mass number mlz

region A
Fig Cl.2

(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
mlz

1 35

2

3

4

5

Table Cl.3

(ii) Hence, deduce the identity of element X

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

region A.

Partnerlnlearning
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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.

C3A

-+ ->
+

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: .... .tl l

....tII

.........tl I

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

t1l

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

steam to
turbine

water
container i

sunlight

Fis C2.2

(b) ti) Suggest the type of mirrors used in the solar furnace

^..t1I

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

.a2l

(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.

....t31
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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/
mol/dm3

mass of potato/ g change in mass
(final- initial)/ ginitial final

0.0 6.00 6.80 +0.80

4.2 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 l2l

(b) (i) Describe the appearance of a cell in the potato strip placed in the 1.0 molldm3 salt
solution under the microscope.

.tl l

(ii) ln the space below, draw and labelthe cell you described in (bXi)

t4

Partnerlnlearning
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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.

Graph of change in mass (final-initat)/g against concentration of
salt solutionl mol/dm3

1

I0.

(r)

G' 0'6

E
5 o.o
(E

I 0.2
oa(on
E
C'; -0.2
(,)
Co -0.4
_c
C)

-0.6

-0.8

1.7

concentration of salt solution/ mol/dm3

Fig C3.2

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

.... moUdm3 [1]

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

lll

(d) Explain why the mass changed when the potato strips were added to 0.2 mol/dm3 of salt
solution.

(e) Suggest one way to improve the accuracy of this experiment.

Partnerlnlearning
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C4 Fig C4.1 is a simplified diagram of the human alimentary canal.

Fig C4.1

(a) ldentify Q to T.

Q: .... R: ......

S: ..... T: ...... t4l

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) ln the box on the right of Fig C4. 2, draw and label the products that are formed upon
complete digestion of the fat molecule. l2l

Partnerlnlearning
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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

0.9

0.8

0.7

0.6

0.5

4.4

0.3

0.2

0.1

0.0
010203040

Fig C4.2

With reference to FigC4.2, describe the graph.

15'C

time / ss0 60

(i)

121

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

.tll

(iii) Add a line to the graph to show the amount of products formed over time when the
experiment was repeated using protease. t{I

Partnerlnlearning
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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.

blue wire
earth wire live

metalplate
brown wire

cable
n€{Jtral wlre

green and
yellowwire

Fig C5.1 Fig C5.2

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

..121

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

tll

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,

..t1 I

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

Partnerlnlearning
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Table C5.3 shows the electrical appliances that can be found in lvlrs Tay's house, their usage

time in hours per day and their power rating.

electrical appliance usage time in hours
per day

power rating in watts

air-conditioner 7 1 500

ceiling fan 4 100

Iighting 4 180

television 3 220

Table C5.3

(c) If Mrs Tay's electrical bill for 30 days is $184.20, calculate the cost of each unit of

electricity per k\lVh. Show your working clearly.

Cost of each unit of electricity per kWh - $............

END OF PAPER
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$ection B [30 marksl

Answer all the questions in the space provided.

Fig B'l .1 is a diagrarn 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.

1.,,

6i,)

rnirror 2.5 m

panel

Fig Bi.2

calculate the distance of the image of the test panel in the miror fom the patient,s
eyes. Show your wo*ing clearly.

3+t.5 = 5'5

distance 5,5 ...m ['l]

.l

Fig 81.1

On Fig 81.1 draw

{i} tle image of letter'L', as $een by the eye, t1I

{il} ths path ol two rays ol light le*ving point X and then reflecting at the mirror
before entering the sye ta allow {he eye to see image of letter'L,. FI

(b) An oplician'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 shcwn in Fig 81.2 below.

test

l:
eye

Quick Notes Page 27.12
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tl2 A tank containing I toy iish has accidentally topded of lrom a cruise ship and landed in the
seawat*f. The tank is made of a lransparent malerial Y and has a toy flsh within an enclosed
spaca containing liquid X, as $hswn in Fig B?.'t

seawater

iish tank

Cb)ti')

baby shark

Fis 82.1

A baby sharlr swimmlng near the fish tank is able to see the loy lish inside the tank-

Of the three optical media. material Y has tha highest optical density. followed by saawater and
then liquid X.

Describe and explain *ow lhe given ray in Fig 82.1 will bend when it trsvels from
liquid X to rnaterial Y.

. Thp r+v.w!l.l. bend.tq.wp.rda, the. neryIr+! es it.tr+vql q fip$. .X. le Y,
Refraction of light occurs.
.Thespeedof lightdecreases.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 light ray'to'bend towardsjthe'normal" " " ""' """121

(b) An incident ray has beet drawn from the toy fish to the intarface between liquld X and

materialY. 0n Fig 82.1,

{i) msasure and label the a*gle of incidence of the glven ray. 3lo t1l

{ii} continue the path of the ray to show how the ray ernerges frcm the fish lank
to reach the 6ye of tie baby shark. 121

air

{a}

loy fieh

15:ri)

liquid X

Quick Notes Page 27 .13
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g3 Fig 83.1 shows lwo 10 ft resistors connected in parallel in a clrcuit. The reading on the
ammeter shows 3.0 A.

{:omponeflt M

10r]
Fig 83.1

(a) Narne cornponent M.

variable resistor
t1l

(b) State the curent flowing through Y.

l.5A
I1l

(c) Calculate the total effective resistance of lhe two 10 f) resistors.
trLT'G + -A

L=ZR- ta

11 ,5tu t, resistance'""""'5"""'CItf:

{d} Calculate the potential difference across each 10 O resistor.

V : Ltk
-_t,stto
= 15 v potentiatdifference, .........t.5,.... . V tll

{e} Explain what will happen to the current flowing through the ammeter if another 10 f)
rssistor is sonnected in parallel to the two other resislors.

.. . .The .current.wiJl. increase.. .. . . . ...
The total resistance of the circuit will decrease when another resistor is added in narallel.

"'Sincer€sistance-isinversety'proportionalto'current; this'willresult.in totaiJilt# ;;;;.

ZX

Y

Quick Notes Page 27.14
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Fig S4.'l sh*ws a $ection through a b,lood vessel in the tissue calls of the hand

&R

1
Naod vessel P

i tis&*e calls

Fig 84.{

ldentify P, Q, R and $.

e ctgi.tltrl ...... .. o' . f:1..!!:::{ . :: l.t

n, ...HLte.hh?.4..*.!...... s: ...e+r.Ir.. ..*:*tlt
Fig B.ll.2 shows a saction of the human heart.

x

Fig 84.2

(l| Explain why the wall at X is thicker than the wall at Y

IA

Y

The'btoorJ'iiressui'e"iii the left'Veiitiicle'iS'aniich higher thaii thrit iiithe'fight ventricle.

The muscular wall X at the left ventricle must be thicker than the muscular wall Y at

-: 
::T':l'l'n :: 

o*:: 
:: 

*l:l*in' 
:l: 

nldnn' 6:essure 
ir lne'looli;

(iit) On Fig Bl1.2, use4 afrolt5to showtiedirec'ti$fi of blood now i* and out of the heert.

tzt

Quick Notes Page 27 .15
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85 Fig 85.1 shows the male and fernale reproduclive syslems.

M

(a) {0

{ii,

Fig 85.2

ir

o

Flg B5.'l

ldenlify parts L to O,

r-:, . ...pe3t1 M,.. . .vcl.htl.. .

x:......eyi1.r.c+..". o:........!+tgf.*1......

Name the organ that produces the male sex hormones.

...testis.. . ..

(b) Fig 85.2 below shows the calendar of Augusl and september 2019. lt was used to
track lhe men$trual cycle cf a female. Sh; had the fiist day of menstruation on 41i
August {bolded and with *}.

l4t

11I

Fri Sat

3
7 1

15
1

Thu Fri

1

1 14
19 21

23 ,q ?7
29

Quick Notes Page 27.16

Augusi 20r9

Sun illon Tue tlYed Thu

1 I
4* 6. D 8 I
11 12 ,,3 14 15

1E 2$ 21 tt 23 ?t
4C 26 27 28 29 30 31

septembcr 2019

Sun Mon Tue Wed Sat

I 3 4 5
I I 10 11 12
15 '16 17 18 2l

24 26 2A
30
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{l} Assuming the female hae a 284ay menstrual cycle, stale the range of dates in
Augusl she should avoid *exual intrercourse to preyenl prsgfisncy"

..I1i
{il} Explain your answer in {i}.

Ovulation is likely to occur on the l4th day of the cycle, which is l7 August.

released egg can survive for around 2 to 3 days. so the I lth to 17th dplof the cycle will
be th6'uniafe peiiod.' '

{ii0 Circle the dale of the start o{ the nexi menstruation in September. t1l

tiv) State what happans to th6 irterine lining after the fertile period if she geis
pregnant?

. . .The utorine. l ini ng'remains.thiekened; and.will. not.break do+vn. "'. . -. . ['ll

The sperms can survive in the womb and oviduct for around 3 days, and the

End of Secticn B

Quick Notes Page 27.17



17

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 Vll of the periodic
table. Group Vll elements have 7 valence electrons.

(a) Complste Table C1 .1 to shori/ the physical states of the elements at room temperature.

121

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

NI

{c} Draw the 'dot and crtss' diagram of an iodide ion. Show only the outerrnost electrons.

x. J.l'r" 4 iol,'q

o ' el.ulr>, {+r- .rolt<r ,Io.r

T2I

element melting poinU'C boiling poinU "C state at room
temperature

X -1 10 -34
3^s

bromine -7 59 tiquid

iodine 114 184 srl;J

@

p
@

Quick Notes Page 27.18
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Fig C1.2 shows the rnass spectrometry oi isoiopes ol eleffient X, lsotopes are atoms of the
same element with the same number of protons bat diferent number of neutrons in the
nucleus. Mass spectrometry is a tachnique that analyses the relative abundance ol isotopes
in ths sir.

1-
I

.1

i
J

I
!
+

3

1

3t 3i 34 36 38 4* 42 44 46 4N 3C 52 94 56 5fl 60 61 64 66 $S ;r0 72 74 ?S 7S 8C

rnags n$mber ffi/z t*-"Y*-J
region A

Fls Cl.2

{i} Wth refurenca to FiS fi.e. cornpbte Tab&* C1.3 showing t}re mass nurnber of the
substance at the respeclive peaks.

-1".

4

(d)

Izl

{il} Hence, fuucethe i&nlity cf elementX.

.9 hls.(rr-.. Irl

{e} Using your knorl*dge of atoms and molecules, explain why there are 3 peaks shown
r*gian A.

Cfilorine existsas diatomic'mohcuhs.'Thereare'two'isotopes'of'ehlorine'with
atomic mass 35 and 37 .

P:et rvryls.? it gvs ts lvg gl:ll *pr:.qh-"rl:ellv Fs$:ai p:l[ lw!:t 1

is .due.ts. sne. CL:3.5. and qne.,Ql:l7..shp.mi.callv. hqrtd.ed;.peak..nsmbpl.5..il..dufta
to two Cl-37 chemicallY bonded.

peak number mass number
rn&
35

2 7+
3 1o

?L4

5 ++
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c2 A solar power station is designed for use in desert countries. The flow chart in Fig C2.i shows
the sleps involved in the production of electricity.

The sun

heats up tle
solarfurnace

(a) {i}

solar

furnace

boils waler

steam

ddves
turbine

----+

steam to
turbine

water
contairter '.

tu$4re

turns
g,eneralor

generator

supplies

elec*iclly

BA*-* -------|

Fig Cl.1

\rvith refurence 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: .... l:.?1 :l:EI 9.1 :y I l-o .!:{ :l :Hr .-".1 y319r

... heat energy of water to kinetic energy of steam

^. 
kinetic energy ofturbine to electrical energy

v.,......

tiil suggest one advantrage of using tie solar power ststion in the production of
electricity.

lli: l.l.:19.y*J.:.1g:l::.glgL9lev, and wirr not run out.

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

Irl

.t11

...t1 I

mirors

11I

..t11

FtgC2.2

(b) (i) Suggest the type of mirrors used in the solar tumace,

.Shiny smooth. mirrors.... ...

Quick Notes Page 27.20
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{il} Explaln yout an$wer in {bi{i} and how it is important in slages A and B of Fig C2.1.

The shiny smooth surfaces of the mirrors are good reflectors and poor absorbers

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

towards the solar heater, enabling the sola heater to gain heat faster to heat

up the water into steam.
,,12:

(cl Using The Particulate Nature of Matter. describe the arrangemsnl and movement o{ the
watsr mclecula* vthon wst6r is heated to steam in the process af electricity generatirn.

D0fi'ng the charrge'ofstate'of'wateilfrom liquidto gaseous'steam; the"arrangemenr'

cif th6 waiiii'moliiculds"ihdng6i fr'orn iriiigulai and ilobe iijgeth6ito irrdEtildeeiid far apart.

The movement of the water molecules changes from moving and sliding over one another
I31

to moving at high speed in all directions.

Quick Notes Page 21 .21
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c3 Shane cut and weighed sve similar-sized potato strips. He placed each strip in salt solution of
diferent concentrations for 60 miilules. He then re-weighed each pctato strip and tabulated the
resutts in Table C3.1.

sall concengatioili
mol/dm3

mass of potato/ g change in mass
(final- initialll ginitial final

*.0 6.00 6.80 +0.80

4.2 s.00 6.50 +o.t o

0.4 6.00 6.18 + 0,rt
0.s 6.00 5.90 - o.lo
CI.8 6"00 5.60 - o,+o
1.0 s.00 5.3s -0,65

Table 1

(a) Complete Tabla C3.1 for the values of ttre change in mass. t2l

(b) (i) Describe the appearance of a cell in the potato strip placed in the 1.0 rnolldm3 salt
solrrtion under the microscope.

h [g3!if#"3Yg"S:Sr1x"uf; $ l#81 lr," ce r you desc ri bed i n ( b x i ).
( ii)

t't'';lx'n
a3[ v-ll

cA ll rvrc-S.,,a

V^c'rrl( I4

gola*" cell

Quick Notes Page 27.22

The cell appears shrivelled, as prasmolysis occurred, resurting in the
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Shane plotted a graph o{ change in mass against concentration of salt solution graph as shown

in Fig C3.2 below.

Sraph *f cha*ge in nrass {finalinital)ig against cortcentration of
ssll solution/ moUdmi

fi.8

{:t
x""_*
.F
,= o4*
$

s s.?
rn
rrt

b
': .0.2

ri -(! 4
r)

'.0-$

-0.8

{c} {i}

1.?

concenlration of salt solution/ mol/dm3

FigCt2
From the grapi, deduce th6 concoiltration of the potalo strip whicl has a sirnilar water
polentiel s* the sah solution.

0.s4 ..... rnol/dm3{'tl

(iil fixplain your ansvrer in {cXi).

At this concentration, the in mass of the potato strip is zero.

. Thlrnsans."the1.t"h.ere.nql.fl.qw.-of.wpJeri.4.a!.d.eut.qf.Ihs..qgip..is.?9.Is,........[1]
so water potential in the solution and potato strip must be the same.

td) Explain why ttre mars changed wlren the potato strips were added lo 0.2 m*Udm3 of salt
solutisfl.

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

Qqryo:il.qsges,.y!lh y.e1er.Telgesleq.s.e.y!ns.8-o.ry lhe l?ll lglsliql !!1e 1t1.-e.P9!fiS strip'

The amount of water in the strip increase, causing an increase in mass.

{e) Suggest one }vay to improve the accuracy of this experiment.

'Ensure.tehperature of the salt solutions'remain the same'in'all^tte'experimenlJl

Quick Notes Page 27.23
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?3

C4 Fig C4.1 is a simplified diagram ol the human alinrentary canal.

Fig C4.'t

{a} ldentify Q to T.

o, {*[u*:1 gl*/ . x, flp.r.eh . .

s: ,..fnd! .irtst.ls.. . r ......1.rr.1; ..;fufi:* r4r

Some ffuid from organ X was retrieved and added to a fat sample. Fig C4.i shows the
fatp of one fat rnolecule in this fluid.

a

R

x

S

T

complete digestion

Fig C{.2

ln the box on the right of Fig c4. 2, draw and l*bal the products that are formed upon
complete digestion of the fat molecule. Ill

0
1.1".r.

r#
{^+t,
qalt

? I

(b)

Quick Notes l,age 27.24
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{e} The *ctivity af amyme* ftom organ X on fals was i*vestigatsd by measuring the
arnou*t of products formed cvcr tims. This experirnent was carried out at 15 ^C and a
graph was plo{ed ss ch$}r* in Fig C4"2"

amsunt ef produ*s formed I g

15 "C

(.r r lJ

iime ls
s1$?0 30 4S

fig C4.2

s$ ss

{i} With refurence to Fio C4.2. describe the oraoh.
Products start to-form after about 3 s'bconds. The amount of products increase

at a decreasing rate over time, until around 40 seconds when the amount

of products stop increasing and remain constant.

tzt

{il} Explaln tha shape of the graph from 4S to 80 seconds.

From 40 seconds onwards, the fats was fully digested, so digestion has stopped

and no more products are formed.

1.$

$"$

s.8
r.J. /
s.s
0.s
0.4

s.3
il.?

0.0

{iu} Add e line t$ tie graph to uhcw tha arnouni of produtt* {orrn*$ over ti*e when the
experircent was repe$ed u*ing proteasa. Ir:
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c5 Mrs Tay bought an slectric iron with an operational voltage of 240 V and a current of g A flowing
through it. Wheh she trled to plug the electric iron into t# rnain swifcfr, it did not work. Fig CS.i
shows a plug with its cover remoyed while Fig c5.2 shows the wires in the iron.

S{,s wire

ear{h dve $,ire
rrcal plat8

brcn** ryire

csbl*
nffrtlal vs(e

gra€n

yellov, wiro

Fig C5.1 Fig CS,l

{e} {i} With reference to Fig C5.'1, slals two rnistakes made in the wiring of rhis plug.

There is no fuse connected to the live wire.

..121

(ii) Suggest a suitable cuffenl rating for the fuse in the plug.

.....l.OA.fuse
.t1l

After fixing the plug. Mrs Tay also discoversd that the earth wire in the iron wes disconnecled.

tb) (i) State whether the iron is still a& lo wark.
Yes, the iron can still work.

.tl]
(10 Describe and explain the protective function of the earth wire in the event where

the live wire louches the metal casing of the iron.

.....When.the.l.ive.wire.totrehes.the.metal casing.of,theiron;.theircn.willbecome,,live,,

".'The'eafth'wlre'wlll'e'onduerthecufl.efit.fi6m.fhe,live" 
casiRg.tb.the.[tbund.

" Thi; *ill6iisiii6ihdi ilia iiiaf wirl not's6iei6iiioCiieci if rie touch ihij iasing.

..t31

fBater
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Jh.e.hlus.wire.eld sr.qerr..ard yqll_o.w. wlre.ar.q.e.snne.cted .wrqngb,
The blue wire should be connected to N, und in. gi"i, ura v"iri* *i.. connected ro E.



el*ctrirBl eppliance usage time in hours
per day

power rating in watts

rir*csnditioner 7 1500

4 100*iti*g fan

4 18$lighting

1 2ZOtelavision

26

Table C5.3 shs$rs ihe eleclrical appliances that can be found in Mrs Tay's house. their usage

time in hours per day and their power rating,

{c} lf Mrs Tay's sleetricsl bill for 30 days is $184.20, calculate the co$t af each unil of

el€rtricily per k\rfi. Show your working clearly,

tt^\ eb,*r,ol o..,rJ t,1.,l , [ +xr 5l*Y o.l t+rta4*3Ya.ttJ y-3O

. 3{{'+ Lt^rh

tl+,70
(l.^* <rs+ 7*

0,t 0

Csst of 6ach unil of eleclricig per kWh * g......9.:.5.2........... . . t3l

gND OF PAPER

Quick Notes Page 27.21




