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For each question from 1 to 28, four options are given. One of them is the correct
answer. Make your choice and shade the correct oval (1, 2, 3 or 4) on the Optical
Answer Sheet. (56 marks)

1. Study the diagram below.

Life cycle of animalJ
N4
3 stages " 4 stages
Young looks like Young does not Young does not
adult look like adult look like adult
K L M

Which one of the following represents K, L. and M?

K L M
(1) frog butterfly grasshopper
(2) grasshopper frog butterfly
(3) butterfly grasshopper frog
(4) grasshopper butterfly frog
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2. The diagram below shows the development of a bed bug from anEgg to an
adult.

. = /
- i 3 ‘
& 10
1m 2mm
long long Female

Based on the development shown above, how many stages is the lifecycle of
the bed bug?

(1)  seven-stage lifecycle (2)  two-stage lifecycle
(3) three-stage lifecycle (4) four-stage lifecycle
3 Why is the cell wall in a plant cell important?

A: It protects the cell from damage.
B: It helps to keep the cell its cell shape.
C: It controls the movement of substances in and out of the cell.
(1) Conly (2) AandBonly
(3) BandC only (4) A,BandC
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The diagram below shows a plant cell.

D
o O OOO oY o E
o F
o
©O 0 0% o o o G

Which one of these cell structures controls all activities in the cell?

(1) D (2) E
@) F 4) G

Shawn placed an equal number of yeast cells in each beaker Q R, Sand T
under different conditions. The conditions of each beaker are stated below.

Beaker Q | BeakerR | Beaker S | Beaker T

Amount of sugar 100ml 50ml 100ml 25mi
solution
Temperature of 30°C 30°C 50°C 30°C

sUgar solution

Which pair of beakers should Shawn choose to show how the temperature of
sugar solution affects the rate of reproduction in yeast cells?

(1) QandR (2) RandT
(3) QandS 4 QandT
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Jerome cut an outer ring of the stem between positions K and L of a plant as
shown below. The food-carrying tubes between positions K and L were removed
while the water-carrying tubes remained in the stem.

pot of soil

After some time, he observed that one part of the stem was swollen.
Which part of the stem, K or L, was swollen and what would be the reason?

Swollen part Reason

(1) K Water absorbed by the roots had travelled upwards
and stored at K.

(2) K Food made by the leaves was unable to travel |
downwards and stored at K.

(3) L Water absorbed by the roots was unable to travel
upwards and stored at .

(4) L

Food made by the leaves had travelled downwards
and stored at L.
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The diagram below shows how water and food are transported in a plant.

B
| Key
|
v T Water ——>
4 Stem |
57 N Food —>
s ~
// ~
L \\4
A C

Which one of ihe following shows the parts of the plants correctly?

A B C
(1) leaves roots flowers
(2) roots flowers leaves
(3) flowers ] leaves roots
4) flowers roots leaves |

The diagram below represents how blood flows in certain parts of the body.

lungs

all other parts of
the body

Which one of the following is true?

Blood in C Blood in D
(1) rich in carbon dioxide rich in oxygen
(2) rich in carbon dioxide poor in oxygen
(3) poor in carbon dioxide poor in oxygen
(4) poor in carbon dioxide rich in oxygen




Rosyth School/Semestral Assessmen¢ 2/St

9. Which one of the following graphs shows the relationship between heart rate and
breathing rate of a man who is exercising?

(1) (2)
A A
breathing breathing
rate rate
heart rate heart rate
(3) - (4)
A 4
breathing breathing
rate rate
heartrate heart rate
10.  Exhaled air has than inhaled air.

(1)  more heat

(2)  more oxygen

(3)  less nitrogen

(4)  less carbon dioxide



11.

12
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The diagram below shows the female reproductive system.

Where does the development of a fertilised egg take place?

(1) A (2) B
@) C (4) D

The diagram below shows different parts of a flower.

Which parts of the flower, when removed, would still allow fertilisation to take
place?

(1) W and X only (2) Wand Y only
(3) Xand Z only (4) Y and Z only
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13.  Fruits A and B are from different plants.

soft
hair

W

hooks

, -q:f

Fruit A

Fruit B

How are fruits A and B most likely dispersed?

. Fruit A Fruit B
(1) wind animal
(2) wind water
(3) water animal
(4) animal water explosive action

14.  Jamie conducted an experiment and concluded that light is not needed for seed

germination. She recorded her results in the table below.

Conditions
Set-up —_ Observation
light warmth air water
A absent | present | present present seeds germinated
B present | present | present | present seeds germinated
C present | absent | absent | absent | seeds did not germinate
D absent absent | present | present | seeds did not germinate

Which of the following set-ups will support Jamie's conclusion?

(1) A
(3) C

(2) B
(4 D
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16.
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James conducted an experiment by placing four similar measuring cylinders, A,
B, C and D, as shown below under sunlight for eight hours.

A B c D

L A—— cover I LA

|__cardboard
box

water
" snails

hydrilla

v, - il
e = -
A )
Hg )
N o
: y \\\ = -
Ay, T P 4
< Yl ,
2l - *
}
- 7 iy

Arrange the cylinders starting from the least amount of carbon dioxide to the
most amount of carbon dioxide at the end of the experiment. -

(1) AB,C,D (2 B,C,A D
(3) C,B,AD (4) D,A,.B,C

Travis wanted to conduct an experiment on a leaf of a potted plant. The potted
plant was left in a dark cupboard for a few days before the experiment.

Cardboard-A had a hole in the middle, cardboard B had no hole, cardboard C
had black paper in the middle and cardboard D had clear plastic in the middle.

D
(clear plastic on
cardboard)

C
(black paper)

The plant was then placed under the sun for a few hours. The leaf was then
plucked off and tested for starch. Which part(s) of the leaf would starch be
present?

(1) Bonly (2) B and C only
(3) A,CandD only (4) A and D only
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Mrs Ong wanted to find out if adding fertiliser to plants would affect the rate of
photosynthesis. For her experimental set-up, she added 10g of fertiliser to a
plant with 70ml of water daily and put it in a well-lit place. Which one of the
following plants is a suitable control for Mrs Ong's experiment?

Plant P Plant Q PlantR Plant S

Amount of light (lux)- 0 5000 5000 3000
Arnount of water 70 - - :
(ml)
Amount of fertilizer | 10 " - : .
(9)
(1) PlantP (2) PlantQ
(3) PlantR (4) Plant S

10
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18.  The table shows how an orange indicator changes colour when the

concentration of carbon dioxide in it changes.

Concentration of carbon dioxide Change in
colour

increases orange to yellow

decreases orange to purple

Adam set up an experiment shown below and placed the tube in a garden on a
sunny day for a few hours.

seedling

wet cotton
wool Einiasinds

orange indicator

What would be the change in colour shown by the orange indicator after a few
hours and what was the process that caused this change?

Change in colour Process
(1) orange to yellow respiration
(2) > orange to yellow photosynthesis
(3) orange to purple photosynthesis
(4) orange to purple respiration

1
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19.  Ray fitted a flask with a glass tube that contained a drop of ink.

glass tube

drop of ink

— flask

When Ray wrapped his hands around the flask, he noticed that the drop of ink
moved upwards slightly.

Which of the following is the correct explanation for his observation?

(1) The heat from his hand caused the flask to expand.

(2) The heat from his hand caused the glass tube to expand.

(3) The heat from his hand caused the drop of ink to expand.

(4) The heat from his hand caused the air in the flask to expand.

12
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Sam went for a picnic with 3 identical boxes, A, B and C, made of different
materials. The table below shows the conductivity of heat of the three materials.

—

Box Conductivity of heat
A best conductor of heat
B good conductor of heat
C poor conductor of heat

If Sam was carrying hot pizzas in all 3 boxes, which of the following graphs

would most likely represent the temperature change of the hot pizza in the 3
boxes after a few hours?

Temperature (°C) Temperature (°C)
(1) (2)
Cc A
B B
A C
> Time (hours) > Time (hours)
(3) Temperature (°C) (4) Temperature (°C)
Cc A
A Cc
B B
> Time (hours) > Time (hours)

13
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21.  The diagrams below show four circuits. In whlch of the following circuits will the

bulb light up?

(1) (2)

)
0y

14
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23.
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Study the electric circuit shown below.

&

Melvin wants the light bulb to light up. Which one of the following materials
would he use to make object A?

(1) iron (2) wood
(3) rubber (4) ceramic

Study the 4 circuit diagrams below.

—
[E—
—
—
—_—
——
——

—X— "R QR Q-

W X ¥ &

Arrange the bulbs W, X, Y and Z in each circuit from the dimmest to the
brightest.

(1) X,Z,WandY (2) X,Y,Zand W
(3) W,Z Yand X (4) W,Y,Zand X

15
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24.  Study the circuit below.

—1_ J

A B

After 10 minutes, bulb A fused. Which of the following graphs will best represent
the brightness of bulb B?

(1) (2)
1 i
Brightness: ' Brightness X
of bulb B of bulb B :
! i
10 Time 10 Time
(minutes) (minutes)
(3) 4)
'
Brightness Brightness
of bulb B of bulb B
S 5 .
10 Time 10 Time
(minutes) (minutes)

16
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The diagram below shows the changes in the state of water.

No definite
shape but
definite
volume

No definite
shape and

process A

v

volume

Which one of the following represents process A?

(1) boiling (2) melting
(3) evaporation (4) condensation

Jerome wanted to carry out an experiment to find out if the temperature of the
water would affect the rate of evaporation of water in two containers. Which of
the following variable(s) must he keep the same at the start of the experiment in
order to ensure that his experiment is fair?

A: temperature of water
B: size of the containers
C: amount of water in each container

(1) Aonly (2) A and B only
(3) B and C only (4) A,Band C

Winona felt cold when she got out of the swimming pool. Why?

(1) The water on her body evaporated into the surrounding air.

(2) The water in the swimming pool gained heat from her body.

(3) The water vapour from the surrounding air condensed onto her body.
(4) The water from the swimming pool evaporated into the surrounding air.

17
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28.  The diagram below shows three plastic containers A, B and C. An equal amount

of water of the same temperature was poured into each container and kept at
the same location.

e e — — — — . e . o

L
|
|

p o — — — — —

A B C
Which graph shows the amount of water left in the containers A, B and C after
one day?
(1)  Amount of (2) Amount of
water left (ml) w?ter left (mi)
Jr .
-+ Containers H H ’—l + Containers
A B c ) A B c
(3)  Amount of (4)  Amount of
wa!ler left (mf) wiler left (mi)
l_’ H ,_' + Containers r H *Containers
A B c A B c

18
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For questions 29 to 41, write your answers in this booklet.

The number of marks available is shown in brackets [ ] at the end of each question or part
question. (44 mark)

29.  The diagram below shows two plant cells.

CellB

CellA

(a) Based on your observation above, state a similarity between Cell A and Cell B.
(Do not compare shape and size)

(1]

(b)  How are cells A and B different from a leaf cell? Explain your answer. [1]
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30.  The diagrams below show the life cycles of a frog and a mosquito.

1)1 = e
Ve Il N 5

tadpole

pupa

Life cycle of a mosquito Life cycle of a frog

(a) State a difference between the two life cycles.

(1]

(b) Why do frogs and mosquitoes lay many eggs at a time? [1]

Both the young of the frog and mosquito live in water while the adult lives
on land.

(c) Suggest an advantage for the young and the adult to live in different places. [1]

(d) Will the life cycle of the mosquito and t

he frog be affected when the pond dries up
due hot weather? Explain your answer

- (1]
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"31. The diagram below shows the human digestive system.

(@) Draw a line and label the part of the system where most of the digested food is
absorbed into the body. [1]

(b)  Describe how our digestive system and circulatory system work together to supply
digested food to our body parts. [2]
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32.  Misha set up an experiment as shown below. She placed a stalk of celery in each jar.
She poured an equal amount of blue-coloured water and oil into similar beakers R and
H. She then placed the two beakers near a window.

leaves
W thick celery

thin ctla:(ery stalk
sta

layer
of oil

blue

: coloured
beakarR water beaker H
~ (a) What s the purpose of putting a layer of oil in both beakers? (1]

The volume of water was observed and recorded daily over a period of 4 days and
the results were drawn in the graph below.

A
\Volume of
watgr ,
(cm”) beaker R
beaker H
0 . 2 4 Number of
days
(b)  What was the aim of Misha's experiment? 1]

Question 32 continues on
page 5
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Misha decided to conduct another experiment using two similar thin celery stalks and
placed each into similar beakers S and T as shown in the diagram below. The stem
of the celery in beaker S was left uncut while the stem of the plant in beaker T was
cut at a slanted angle before they were put in the respective beakers as shown.

\ Close-up of
stalk
O
e

beaker S beaker T

(c)  Would the decrease in volume of water in beaker T be larger or smaller than that
obtained in beaker S? Explain your answer. [2]
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33.  Wendy carried out an experiment with a seed dispersed by wind in an enclosed’

room. She dropped the seed from various heights in front of a fan.

seed dispersed by wind

y— height at which seed
was dropped

seed carried by the
b wind

e

IRRNRE

] s
P a4 £ LRI

.

S

measuring tape

fr— seed landed /
|

<—— horizontal distance travelled by the seed ——>

She recorded the horizontal distance travelled by the seed in a table as shown

below.
Height at Horizontal distance travelled by seed (cm) Average horizontal
which seed | 1%reading | 2™ reading | 3° reading distance travelled by
was dropped seed (cm)
(cm)
5 7 12 1 10
15 27 29 34 30
25 49 54 47 50

Question 33 continues on
page 7




(@)

(b)

(c)

(d)

(e)

Rosyth School/Semestral Assessment

Based on the results, what is the relationship between the height at which the
seed was dropped and the average horizontal distance travelled by the seed?

(1]

Why did Wendy take three readings of the horizontal distance travelled by
the seed? (1]

State a feature of the seed that has helped it to be dispersed by wind. [1]

State a variable that Wendy has to keep the same to ensure that her experiment
is a fair one. [1]

What is the advantage for plants to disperse their seeds as far away as possible
from their parent plants? [1]




34.

(a)

(b)

(c)
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Kelly wanted to find out if light is needed for the germination of seeds. In set-up A,
he placed three seeds on dry cotton wool. In set-up B, he placed three seeds on wet
cotton wool and covered the dish with a dark cover. Both set-ups were puton a
table.

seeds
dark cover
dry cotton
wool wet cotton
dishes wool
Set-up A Set-up B

Kelly was told that her experiment was an unfair one. Suggest one change that
Kelly can make to énsure that her experiment is a fair one. (1]

In which of the set-ups above would the seeds be able to germinate? Explain
your answer. [1]

If Kelly wanted to find out if water is needed for the germination of seeds, what
changes can she make to the set-up above? [1]
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"35.  John conducted an experiment to find out how temperature affects the rate of
photosynthesis of a water plant. He prepared several identical set-ups and placed

each of them in rooms of different temperatures. All set-ups were exposed to the
same amount of light.

FA——— testtube

baaker r water

inverted funnel ;:: | — water plant

(a) Tick the variable(s) to be kept constant in this experiment. (1]

Amount of water

Type of water plant

Temperature of water

Number of bubbles formed

At the end of the experiment, John recorded the amount of oxygen collected in the
test-tube for each set-up. He plotted the following graph based on his results.

A
Amount of

oxygen
collected
(cm®)

-

[ i
-

L
I 1 1

I
0 10 20 30 40 50 Temperature of water (°C)

(b)  Based on the information above, what can John conclude about the effect of
temperature of the water on the rate of photosynthesis of the water plant? [2]




36.

(a)

(b)

substance that absorbs
carbon dioxide

Rosyth School/Semestral Assessmen

Shanise set up an experiment to investigate the process of photosynthesis. She
used a plant which had leaves with green areas in the middle and white areas
around the edge as shown below. Before the experiment, the plant had been placed

in the dark for three days. A plastic bag containing a substance that absorbs carbon
dioxide was tied around leaf C.

leaf D
green area

leaf C

; white area
clear plastic bag

The experimental set-up was placed in the open area for a few days. Leaves C and
D from the plant were then removed, prepared and tested with iodine solution. lodine
is a yellowish-brown liquid that turns dark blue in the presence of starch.

Complete the following table with the results you would expect to obtain for leaf C

and D. (2]
Results (Colour of lodine on leaf) |
Leaf | Green area of leaf White area of leaf
) | C .
()| D
Explain the results of the iodine colour on leaf D. [2]

10
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Kumar set up an experiment as shown below. He used a straw to blow air into an

BT,
inverted cup which was partially filled with water.

straw inverted cup
j
— basin

— = Waler

(1]

(@)  What would happen to the water level in the cup?

(1

(b)  Explain your answer in (a).

Kumar used the same apparatus as above to carry-eut a second experiment. He
removed the straw and made a hole at the base of the cup.

hole made at the base of the cup
inverted cup

basin of water

Draw the new water level in the inverted cup above. Explain why this happened.

(c)
[2]

1
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- 38.  May set up a circuit as shown in the diagram below.

S1 B1
) o/o—(g)‘
B3 52 >
S3
ol

(@  Which two switches must May close to ensure that all three light bulbs
(B1, B2 and B3) would light up? (1

(b) May closed switches S1 and S3. Would bulb B3 s

till light up if bulb B1 fused?
Explain your answer.

(1]

12
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-39. Sue left a beaker of water with some ice cubes on the table. After a while, she
noticed some water droplets on the outer surface of the beaker as shown in the
diagram below.

beaker 4

ice cubes

water droplets

Explain why the water droplets are formed on the outer surface of the beaker.

2]

13
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Suzie wanted to investigate how the amount of heat gained would affect the state of
water. She prepared two beakers, X and Y, and placed an equal number of ice
cubes in each beaker. '

She left beaker X in a room for 30 minutes. She left beaker Y on a stove until it

reached the boiling point at the 20™ minute. She continued to heat the water in
Beaker Y until the 30" minute.

DD

beaker X ; completely melted water
at 8 minutes at 30 minutes
heated heated > l l
beaker Y water started boiling no water left

at 20 minutes at 30 minutes

40

QuestionZZ continues on
page 15

14



(a)

(b)

(©

(d)
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The graph below shows the temperature of the contents in beakers X and Y
over 30 minutes.

] Legend:
100
%’3“ // — - — beaker X
) )
§ / beaker Y
E .
@ 50 -
& 7 /
@ / -
I_t —
7 I == - =
o l—£ .- >
10 20 30 Time .(mins)

In the graph above, complete the line for beaker Y to show the temperature change
of the water till 30 minutes. [2]

Based on the graph for beaker X. what is the room temperature? [1]

i

Explain your answer in (b).

(1]

Why was there no more water left in beaker Y at the 30" minute? 1)

15
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41.  Andy conducted an experiment using the set-up as shown below. He suspendeéd an
iron nail freely midway between steel rod X and Y. He used identical steel rods and
identical new batteries for both circuits.

LA A LA
iron nail
steel rod X 1 steel rod Y
4 7
(@) What will happen to the iron nail when both circuits are closed at the same time?
(1]
(b) Explain your answer in (a).

(©)

(1]

Andy kept the distance between the iron nail and steel rods X and Y the same.
Why does he have to do this in order to ensure a fair experiment? [1]

-End of Paper-

16
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Q32a To prevent the water from evaporating.

Q32b To find out how the thickness of the celery stalk affects the
amount of water taken in by the plant.

Q32c The decrease in volume of water in beaker T would be larger
than S as stalk T has a larger exposed surface area in contact
with water.

Q33a As the height at which the seed was dropped increases, the
average horizontal distance travelled by seed increases.

Q33b To ensure that the results are reliable.

Q33c Itis light.

Q33d Amount of wind.

Q33e To prevent overcrowding so that they will have less competition
for space, nutrients, water and sunlight.

Q34a Wet the cotton wool of set-up A.

Q34b B, it has air, water and warmth. Seeds need air, water and
warmth to germinate.

Q34c Remove the dark cover of set-up B.

Q35a

Amount of water v
Type of water plant v
Temperature of water
Number of bubbles formed
Q35b As the temperature of water increases until 30°C, the rate of

photosynthesis increases. As the temperature of water
increases from 30°C onwards, the rate of photosynthesis

decreases.
Q36a
Results (Colour of lodine on leaf)
Leaf Green area of leaf White area of leaf
(i) C Yellowish-brown Yellowish-brown
(ii) D Dark blue Yellowish-brown
Q36b Leaf D could carry out photosynthesis at the green area as
chlorophyil is present. As no chlorophyll present in the white
area as it did not make food.



Q37a

It will decrease.

Q37b The water exits and air if blown in takes up space.

Q37c The hole allowed air to escape, allowing the water to take up its
space. Air has escaped from the cup and the water take up the
space that was previously occupied air.

Q38a Switch S1 and S2

Q38b No, if bulb B1 fuses, there will be an open circuit gap in the
circuit.

Q39 The water vapour from the surrounding air came into contact
with the cooler surface. The water vapour lost heat and
condensed to form water droplets.

Q40a .

. Legend:
g | oot .
R e R
el sdoed.
S A i e
ol :u m w Time (mins)

Q40b 20°C

Q40c There was no temperature change after 20 minutes.

Q40d All the water evaporated.

Q41a Steel rod X will attract the iron nail.

Q41b There were more coils around rod X, making the steel rod
stronger.

Q41c To ensure that the number of coils around the steel rod is the

only variable that affects the strength of the electromagnet.

End
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