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Section A [20 marks]

Q no Ans Explanation
1 C 1,2,3,5 are obviously actions that are against lab rules. 4 is not observable in the 

picture
2 D 1 is observation not hypothesis; 2 is hypothesis; 3 is experimentation. 4 is data 

collection. So only 4 is correct. 
3 B Sample Q has a density between oil and water. 
4 A At room temperature, only olive oil and water have reached their melting points. 
5 C Rate of dissolving can be affected by stirring, size of particles and temperature. 
6 A Solute added to solvent form solution. In this case carbon added to molten iron 

and dissolved to form steel which is solution.
7 C Water boils to form steam which then condenses back to water droplets when it 

touches a cool surface.
8 C Silver chloride is insoluble and found as residue but sodium nitrate is soluble and 

go through the filter paper as the filtrate.
9 D Classification is grouping organisms according to characteristics. It helps to study 

relationship among different groups of organisms. 
10 C Whales, fish and shrimps, though belong to different groups, can all swim. 
11 C There is only one marble which represents nucleus, several beads represent 

vacuoles and partially permeable tube represents cell membrane.
12 B Trachea is the wind pipe and bronchi are parts of respiratory system. 
13 B Multicellular organism made of more than one cell is always true. 
14 A Melting, boiling and sublimation are processes that happen because of gain in 

heat.
15 D As solid becomes a gas, the number of particles per unit volume decreases. 
16 D The atom has 4 electrons and 4 protons and 5 neutrons. Hence atomic number is 

4 and mass number is 9
17 A According to periodic table zinc has an atomic number that is 10 more than 

calcium.
18 D Magnesium sulfate has 3 types of atoms, MG, S and O. Total number of atoms 

are 6. 
19 A A is the mirror image of the number plate when seen on the rear view mirror. It 

will be laterally inverted. 
20 C First prism disperse the white light and the second prism re combine the colours 

back to white light. This happens due to refraction. 
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Section B [40 marks]

Answer all questions in the spaces provided.

1

(a) 

Fig. 1.1 shows the measurement of the height of a maize plant at different times.

                                         
                                        Fig. 1.1                              

Fill in the table below with the results shown in Fig. 1.1                                                      

week height (cm)

1 2.0

2 5.0

3 10.0

[3]

Week 1 Week 2 Week 3

2222222222222222222222222 5
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3
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(bi) Plot a graph of height (cm) against time (weeks).                                                          [4]

  

(bii) Using the graph in (bi), state the height of the maize plant in two and a half week. [1]

7 cm

2 Fig. 2.1 shows the Moh’s scale of hardness which is used to compare the hardness of 
minerals from talc to a diamond. 

                                           Fig. 2.1

0               1               2               3

Height / cm

time / weeks

x 

x 

x  10  9  8  7  6  5  4  3  2  1  
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(a) The fingernail can easily scratch some of these minerals. State these minerals.

Gypsum and talc
                                                                                                                         

[1]

(b) A mineral will scratch a copper coin but will not scratch an iron nail. State the mineral.

Fluorite
                                                                                                                         

[1]

(c) An unknown mineral can scratch all the common objects listed in the chart. This
  
mineral has the hardness of at least 11 on the scale. [1]

(d) State one use of this mineral.                       

It can be used as a cutting tool due to its hardness.
[1]

3

(ai)

(aii)

(bi)

Fig. 3.1 shows a graph of the change in solubility of nine salts with different temperatures.
The solubility of a salt is the maximum amount of salt that can dissolve in a given amount 
of water at a certain temperature.

                                                        Fig. 3.1

State the maximum mass of sodium nitrate (NaNO3) that can be dissolved in 100g of 
water at 10oC.

80g

State the mass of sodium nitrate that can dissolve in 50g of water at 10oC.

40g

At what temperature is the solubility of potassium dichromate K2Cr2O7 70g / 100g of 
water?

95oC

[1]

[1]

[1]

with didiffffere ent
can disssoolvee iinn a g
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(bii)

(ci)

(cii)

With reference to Fig. 3.1, describe the change in solubility of potassium dichromate as 
the temperature of water increases from 50oC to 90oC?

The solubility of potassium dichromate increases from about 25g to 65g when 
temperature increases from 50 degrees to 90 degrees  

Four salts, sodium nitrate, NaNO3, lead nitrate, Pb(NO3)2, Potassium chloride, KCl and 
sodium chloride, NaCl, have solubility that increases uniformly with temperature.
With reference to Fig. 3.1, identify the salt with the smallest increase in solubility with the 
same increase in temperature.

Sodium chloride has the lowest percentage increase among the 4 salts

Sodium chloride and potassium chloride have the same solubility at a certain 
temperature. State the temperature and the value of this solubility.

Temperature: 32oC (accept 31 to 35 degrees)

Solubility :      : 35 g / 100 g water

[1]

[1]

[2]

4

(a) 

(b) 

After a horse race, urine samples from four horses, A, B, C and D were collected. Paper 
chromatography was performed on these samples and compared with two banned drugs. 
Caffeine and paracetamol. Fig. 4.1 and Fig. 4.2 shows the results.

spot description
1 caffeine
2 paracetamol
3 urine sample horse A
4 urine sample horse B
5 urine sample horse C
6 urine sample horse D

Fig. 4.1

                                                                                            Fig. 4.2 

With reference to Fig. 4.1 and Fig. 4.2, which horse(s), if any, has / have taken caffeine? 
Explain how you arrived at that answer.

None of the horses have taken caffeine as there is no dots that correspond to 
caffeine. 

With reference to Fig. 4.1 and Fig. 4.2, which horse(s), if any, will be banned from the 
competition and results annulled? Why?

Horse C will be banned as it has taken paracetamol which is a banned drug

[2]

[2] 
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6 uuuuuuuruuuuuuuuuu ine sampmpmpppmppmppmpppmpmpmpmpppppppppppppleleleeeleleleleeleleeleeleleleleleeeleleeeleeeleeeleleeleleeeee hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhorororrororororrorrorroroooo sesesssssssssss DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

FFFiFFiFFiFiFiFiiFFiFiFiiiFiFFFiiiiiiig.g.gg.gg.g.g.g.g.ggg.g.g.g.g.g.ggggggg.ggggggggggg.g.g.g 444444444444444444444444444 1.1
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5 Construct a dichotomous key to identify the following organisms correctly. The first line is 
done for you. 

Jellyfish Earthworm Kangaroo Ostrich
Turtle Starfish Roundworm Snake

[4]

Sample answer: Accept any relevant answer

6 Table 6.1 describes the function of some organelles in cells. Fill Table 6.1 with the 
names of the organelles found in cells [6]

                                                            Table 6.1

Description Name

The boundary of the cell that controls the movement of 
materials in and out of the cell.

Cell membrane

Gives support and shape to the cell. Cell wall

Cellular liquid in which the nucleus and chloroplasts are 
suspended.

Cytoplasm

organisms

Invertebratesvertebrates

Cold 
blooded

Warm 
blooded

Dry 
scaly 
skin

Not worm 
like

Worm like

Not 
segmented 
Worm 

segmented
Worm 

Spiny skin 
and bodies

Tiny 
stinging 
thread

Kangaroo

Ostrich

Turtlessnake

roundworm

earthworm

jellyfish

starfish

Lay eggsGive 
birth to 
young

Moist 
loose 
skin

scrib

Dry 
scscssssssscsssssssssscsscssccccssscscaly 
skskskskskskkkkskkskskskksssssssss ininiiiiiiiiiiiii

Worm lik

sesesesesesegmgmgmgmgmgmmente
Worm

T
sti
thre

garoo

Ostrtrrrrrrich

TuTuTuTuTuTuTuTuTuTuTuTuTuTuTuTuuTuuTuTuTuTuuTTTTuTuTuTTTuTTuTTTTTTTuTuuuuTTTTTTuTuuTuTTTuTuTTuTuuuuuuuuurtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtlelelelelelelellellellelelelllessnsnsnsnsnsnsnnnsnsnsnsnnsnnsnsnsnsnnsnnnsnsnnnsnnsnnnnnssnssssssssss aakakakakakakakakkakakakkkkkkakakakkakakakkkkkkakakkkaaaaaaaaaaaaaaaaaa e

jjellyfi

MoMoooooooooooisisisisisisississssississsiisisssssisisssssssssssiissssissssssississtttttttttttttttttttttt tt t
loooososososososososoososososososososososososoosoososoososoosooosossosoosooossososossososssssossosssssssssssssssssssseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
skskssskssksksksksksksksskskskskkkkin
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Controls the activities of the cell and required for cell 
division.

Nucleus

Stores cell sap (water and other substances) and regulates 
pressure in the cell.

vacuole

Disc shaped organelle containing pigments that is capable 
of absorbing sunlight. 

Chloroplast

7 Fig. 7.1 shows experiments I and II, where a spoonful of blue dye powder is placed in a 
solidified colourless gel and water respectively. 

(a) 

It is observed that blue dye powder takes a shorter time in experiment II to turn the water 
blue completely.

Explain why the solidified gel and water turns completely blue in the end of both 
experiments. [2]

Solid particles in the gel vibrate about their fixed position. Liquid particles in 
water slide past each other. This movement of particles will spread the blue dye 
particles until they spread throughout the gel and water. 

(b) Explain, in term of distance between particles of substance, why the content in experiment 
I takes a longer time to turn blue completely than in experiment II

The particles in a solidified gel are close together they only vibrate about the fixed 
positions hence takes a longer time to spread. Comparatively, the water molecules 
are slightly further apart and can slide past each other, hence the blue dye spread 
faster.  

[2]

8 Complete the information about the two elements shown in Table 8.1.

Table 8.1

symbols atomic 
number

mass 
number

number of
protons electrons neutrons

  13 27 13 13 14

 17 35 17 17 18

[3]

d that blblblbbbbbbblbbbbblblbbblblbblblblblblbbbblblblllueu  dyeyeyeyeyeyeyeyeyeyeyeyeyyeyyeyeyeyyeyeeeeeeeeeeeeeee ppppppppppppppppppppppppppppppowowowowwowowowowowowowowowwowowowowowwowwowowwwwooooowooooo dededdededededededededededdedededddedededededededddededdeddeddedder rrrr r tatatatatatatatatatatatatatatatatatatatatatattttatttttt kekekekekekekkekekekekekekekekekekekekkkkkkkkkkkkkkkkk sss sssssssssssssssssssssssss a a aaaaaa aaaaaaaa aaaaaaaaaaaaa shshshsshshshsshshshshhshshhshshhhhsssssssssssssssssssss orteteteeeeeeeeeeteeeeeeeteeeteeeeeeeeeeer time iiinnnn eeeexperimememementntntnt IIIIII to tur
mpletely.

Explain n nnnnn nnn nnnnnnnnnnnnnnnnnnnnnnnnn wwwwhwwwwwwwwwwwwwwww y y yyyyyyyyyyyy ththththththththththththththe sossosososososososososossssososossosooosososoossssosssss lililililililililililililililililididididididididdidididididididididifififiiififififififiiifififfififfifff edededeedeededededeedededededededededeeededeedeeedeedeeddddd gggggggggggggggggggggggggggggggggggggggel andndddndnddndndndddnddddndnddddndddnddddnnn wwwwwwwwwwwwwwataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ererererererererereerererererrerrerreeerererererererererererererreeerreereereere tttttttttttttttttttttttttturururururururururururururururrururururruuuuuuuuuu ns cccomomomomplplpp tetetetely b
exexexxxexexexexexxexexexexexxexexexexexxexeeeeeeeeee ppepppppppppppppppppp riiimememmmmmemmmmememmmmmmmemmememmmmmmmmm nts. 

Solilililililililililililililililililid dd papapapapappapapapapapapapapapapapaaappapppppppp rtrtrtrtrtrtrtrtrtrtrtrtrtrrrrtrtrtrtrtrtrtrtttticiciciciciciciciciciciciiiiiiiiiccclelelelelelelellleleleleleleleleleeeleeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssss ininiinininininnnnninnnnnnnnnnnnnnnnnn theeeeeeeeeeeeeeeeeeeee ggggggggggggggggggggggggggggggggggggeleleleleleeleleelelelelelleeeleleleleleeeleleleleleleleeeeee vvvvvvvvvvvvvvvvibibibibbbibbbibbibibibbibibbbiiiii rararararaaarraraararaaaaarararararaararaaaaaraaarate abooooutututut ttttheheheheir fix
wateeeeeeeeeeeeeeer rrrrrrrrrrrrrrrrr ssssssslssssssssss ide pastt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeacacacacacacacacacacacacacaccacacacaccccacacacacacaaccaccacaaaccachhhhhhhhhhhhhhhhhh ototoootoooooooooo hehehehehehheheeeehheheheeeeheeheeheeeeeeeheeeeeeeeheeehhh r. This s s s momomomovemen

rticccclelellelelelelllelelellellelleeeeeeeeeeeessssssssssssssssssssssssssssssssss unununuunununununuunununnnunununununnnnnnnunnnnnunnnunnnununu titiiitiitiititiiiitiiititiitititititttittttttttttttttttttttttt llllllllllllll ththththththththtttthththththtthttthhtthhththhthththtthhthhthttttt eyeyyyyyeyyyyyeyyyyyyyyyyyyyyyyyyyyeyyyyeyyyyy ssssssssssssssssssssssssssssssssssprprprprpprpppppprprppprprprppppprrppppppppppp eeae ddd ththththrorororougugugughout

in, iiiinn nnnn n nnnnnnnnnnn tetetttteteetetetetetteeeteteetettetteteeeetttttttt rmrmrrrmrmrmrmrmrmmrmrrmrmmrrmrrmrmmmmmrmrmmrmrm of diiiiststststanananancece betw
a loongereree ttttimimimime e e e totototo turn

cles in a
en
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9 Fig. 9.1 shows an incomplete path of a ray of light entering water from air.

                                                             
(a)

                                       

indicate i and r for all angles                                                                                                                                          reflected ray 

                                                              Fig. 9.1

Complete the Fig. 9.1 by indicating the refracted ray, angle of incidence, i and angle 
of refraction, r, reflected ray, angle of reflection. [4]

(b) State two characteristics of the image formed in a plane mirror.                                         [2]

Image is upright, same size, laterally inverted, virtual. The distance between the 
object and mirror is the same as the distance between image and mirror.
(any two)

(c)

                 
                 

Fig. 9.2 shows a blind corner mirror and Fig. 9.3 shows a dental mirror.                             

                              Fig. 9.2                                                     Fig 9.3

State the type of reflecting surface used in both and describe one difference between the
images formed by each reflecting surface.                                                                                 [4] 

The blind corner mirror is convex and dental mirror is concave.
Convex mirror produce a small and distorted image while a concave mirror  
Produce a magnified and distorted image. The convex mirror provides a wider field of
Vision but a concave mirror does not.  

 

air

water

mirror

refracted ray incident ray 
 

refracted  ray 

i 

i r

r 

r i 

angle ofof inincic de
n. 

med in a plaaaanenenene mmmmiriririrrrrror.                  

aterallyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy iiiiiiiiiiiiiiinvn erteteteteteteteteeteteeeeeeeeeeeeeettteeeteeeeteteedddd,d,dddd,dddddddddddddd,d,d,ddd,d,d,d,d,d,d,d,d,d,d,d,d,d,d,d,d, vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvviriririiriiriiriririiriririririririririririririririririririririrrrrrrrrrrrrrtutututttuttutttutututututututtutututtuututtutututututututututuututututututuuuuuuuuuuuuaaaaaaaalalalaaaaaalaaaalaaaaaaaaaaaaaaaaa . Theeee ddididiststance betwe
ame asassassasasasasasasassasaass the dddddddddddddddisisisisisissisisisisisisisistatatataaaaaaaaaaaaaaaaaaaaaaaaaancncncncncncnccccncncncncncncncncncncncnccncnncncnccncncncnccncncncncncncccccncncnccccncccnccncccncnccncncccncnnncccccccncnccccnccccnnnncncn e eeeeeeeee eeeeeeee eeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee bebebebebbebebbbbebebbebebebebebebbbbbebebebebbebebebebebebebebebebebebeeeeeeeebeeebbbebbbbbbbbbbbbbbbb twtwtwtwtwtwtwtttttttwtwtwtwtwtwtwtwtwtwtwtwttttwtwtwtwtttwtwtwtwtwtwtwwwwwwwwwwwwwweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen n n n imimimimagagagage e e anananand mirror.

9.2 shohooooooooooooooooooooooooooooooows aa bbbbbbbbbbbblililillillililililillllllllllllilililillilililiiiilillllll ndndndndndndnnnndndndndndndnddndndndndndddddndndnnnnnnnnnn ccccccccccccccccccccccccccccorneneeeeneeeeeeeeneeennnn r r rrrrrrr r rrrrrrrr rrrrrrr rrr mirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ororororororororororororrororrrorrrrorrrrrrrrrrrrrrrro  and FFigigigigggigigigigggigigigigiggigigiggigigigggigggigiggggigggggigg. 9.9.9.9.99.9.9.9.9.9.9.99.9999999999999999999999999999999.9 3333333333333333333 shows a dedededentnnn alalalal mirro
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10 (a) Fig. 10.1 shows a method of finding the volume of a piece of irregular shaped rock.
Describe the steps used to find the volume of the rock. 

 
[3]

 

(b) 

Measure 70 cm3 of water in a measuring cylinder (any appropriate volume)
Slowly lower the irregular shaped rock into the water. 
Record the new volume of water. 
To get the volume of the rock, subtract the originale volume of water from the new 
volume. Eg. 90 cm3 – 70 cm3 = 20 cm3

Fig. 10.2 shows some liquid in a container.

                                 Fig. 10.2

(i) The density of the liquid is 800kg/m3. Given that 1kg = 1000g and 1m3 = 1000000cm3,
calculate the density of the liquid in g/cm3

Density = 800000 g / 1000000 cm3

= 0.8 g/cm3

[3]

(ii) Calculate the mass of the liquid in grams. 

Volume = 6.5 X 8.2 X 10.2 cm3 

543.66 cm3

Mass = Density X volume
= 0.8 g/ cm3 X 543.66 cm3

= 435 g

[4]

er (any apapapapprprprpropopopopririririatatatate vol
o the wateer.r. 

btract the origigigigigigigigigggggggggggggggggggginininininininininininininininininininininininininininininnnalalalaalaalalalalaalalaaalaaaaalaaalaaaaaaaaaaaaaaaaaaaaaaaaaaaalaaaaaaaaaallaaaalaaaaaaaaalaaaaaalaaaaaallaleeeeeeeeeeeee e ee e eee e ee ee e e e e vovvvvvvvvvvvvovovovovvvvvvvvvvvvvvvvvvvvvvvvvvoovvvvvvoollllumeeee oooof f f f wawawawatttter from
20 cm33333333333333333333333333333333333

ome liqqqqqqqqqqqquiuiuuuuuuiuuuiuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ddddddddddddddddddddddddddddddddd ininiiiiininniiinnnniiiinniin aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa cccccccccccconononononnonnnonnnonnntatatataaaatataaaainer.

                     FiFig.g. 110.0 22

sity ofof the l
he d
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11 Fig. 11.1 shows water in its 3 states, P, Q and R.
A, B, C and D are processes that water undergoes to change its states.

                                                                      Fig. 11.1

(a) (i)

(ii)

State one process A, B, C or D which gives off heat energy.

C and D  (any one)

Name the process you have stated in (a) (i)

C is Freezing; D is Condensation

[1]

[1]

(b) Draw the arrangement of the water particles when in states P and R in the respective 
boxes below. 
        
                     

                                                                                     
                              P                                                             R             
      
                                        

[2]

(c) Using particulate model of matter, explain the difference between states P and R in 
terms of the movement of the water particles.

In P the water particles are in fixed positions and only vibrate about their fixed 
positions. In R the water particles are far away from each other and moved at high 
speed in random way and freely

[2]

(d) Using particulate model of matter, explain why water in state R does not have a fixed 
volume.

The water particles in R is far away from each other. There are a lot of spaces 
between the particles. The particles may come closer to fill up these spaces. 
Particles can also spread out to fill any available space.  Hence gases do not have 
a fixed volume.  

[2]

A B

C D

State P State Q State R

energy.

in (a) (i)

ensatititiiiiiiiiiitiiiiitttttt ononooooooonooooooooooooonooooononononoooonooono

angememm nt ooooooooooooooooooooooooooooooooooof f ththththththtththththtthththththtththththththtththtthhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee wawawawawawaawaawawawaaawawwawwawwawawawawawawwwwwwwwwwawawawawawwwwwwawawwwwawwawwwwww tetetetetettetetettetetetetetetetetettetetetetetetetteteteteteeeeeeeeeeeeeeeeeeeeeeeer r r papapapapapapapapapapapaaapapaapaaapapaapaaaapaapaaaappppppppppppp rtrtrrrtrrrrrtrtrtrtrtrtrtrrtrrrrrtrtrtrtrtrrtttttrtttrttticicicciciciccccicciccccciccciciccccicciccicccccciiiiici leleleeleleeleleleleelelelelellleleleleeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssss sssssss when in sssssstatatatatatateteteteetes P anananananana ddddddd RRRRRR ininininnin the
elow.

                  

                                     
               PPPPPP             

              
rticulate

e
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(e) Explain why water in state Q has a higher density than when in state R.

In Q, there are more particles in a unit volume compared to R. Since Density is 
mass / volume, Mass of more particles will be higher and hence the density will 
be higher.

[1]

(f) Ryan dries his wet clothes in the sun. Name the process that enables his wet clothes to 
dry. 

Evaporation of water

[1]

End of Paper
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