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Which of the following is found in all living cells?

centrioles and nucleus

chloroplast and protoplasm

golgi apparatus and cell membrane
vacuole and cell wall

oo w>»

The diagram below shows a general animal cell.

Which of the structures would be involved in the final secretion of digestive enzymes
from this cell?

A few leaves of purple cabbage were placed in a beaker of water for 10 minutes. The
water remained colourless after the 10 minutes.

The beaker was then heated to 100°C for 5 minutes. After boiling, the water turned
purple.

Which of the following best explains this observation?

A The pigments gained more kinetic energy upon heating and were able to diffuse
out of the leaves quickly, hence the coloured water in just 5 minutes.

B The cell walls were denatured upon heating, allowing the pigment to diffuse into
the water.

C During the boiling, the cell membranes were damaged, hence allowing the
pigment to diffuse into the water.

D Heating increases the solubility of the pigment, thus colouring the water purple.
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Which of these processes require energy from respiration?

Diffusion Osmosis
A v v Key:
B v x v energy required
C " % % energy not required
D x x

An experiment was carried out to investigate the digestion of starch using amylase at
two different temperatures, 10°C and 40°C. A sample is taken every 15 seconds and
placed into each well as shown below.

Each well contains 2 drops of iodine solution and 15 samples were taken from each

temperature condition.
The results are shown below.

...OO ..... ey

1 9 W 4% § W W, W, '
OOOOO ..... . plue-black
5 1 b~ o @7 W @, W, C
OOOOO ' ...OO velonbroun
1" 12 13 14 15 1 12 13 14 15

Which of the following shows the correct temperatures and times for the complete
digestion of starch?

Temperature / °C time/s
A 18 26100
; 0 5
c w0 io5
o

6093/1/19
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6. The graph shows changing energy levels during a reaction, with and without the
presence of the enzyme specific to this reaction.

What is the activation energy of the reaction without the presence of the enzyme?

A

energy

progress of reaction

7. Which graph represents the activity of amylase in starch digestion?

starch /
concentration 7

/ / ¢

/ >

» Location along
mouth oesophagus  stomach ileum alimentary canal

6093/1/9/19



8. The diagrams show a villus from the small intestine and an enlarged view of a cell
from region P.

microvilli

mitochondria

magnification x110 magnification x2600

Which statement is correct?

A Amino acids are absorbed through the microvilli and used by the cell for aerobic
respiration.

B Fats diffuse into P and enter Q to be distributed.
C Mitochondria releases energy for the active transport of proteins into R.
D Microvilli increases surface area to volume ratio of P for the absorption of glucose
into R.
9. A photosynthetic plant was given the radioactive isotope of oxygen, O,

Where would this isotope be eventually located?

the starch grains in the mesophyll cells

the oxygen gas given out by photosynthesis
the carbon dioxide formed in respiration

the glucose made from photosynthesis

oo w>»

6093/1/19

[Turn over



10. The graph below shows how the rate of photosynthesis in a plant varies with light
intensity at two different carbon dioxide concentrations. The temperature is kept
constant at 20°C.

At which light intensity is light not a limiting factor at both 0.04% and 1% carbon dioxide

concentration?
A A . .

1% carbon dioxide concentration

J%) o

w

[4h]

=

=

7y

% 0.04% carbon dioxide concentration

) st

Q.

Y

o

Q

©

| S

A

@
light intensity D

w @
o

11. The diagram below shows the pathway of water movement from the soil into the root
of a plant.

y

(1)

(2)

Osmosis occurs in

A (1)and (2) only

(1), (2) and (3) only
(2), (3) and (4) only
(1), (2), (3) and (4)

(o o R v
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12. The diagram below shows an experiment set-up to measure the rate of transpiration of
a shoot.

thistle funnel

air bubble

= Dbottle

il

tap water

There were several mistakes in the above experimental set-up.
Which of the following are the corrections that have to be made?

I The bottle should be completely filled with water.

Il A tap funnel should be used instead of a thistle funnel.

i The end of the shoot should be completely immersed in water.

v Dilute hydrogencarbonate solution should be used instead of tap water
to provide a source of carbon dioxide to the shoot.

| and Il
Il and I
[, Iland IV
i1, 1, v

OO w>»

6093/1/19
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13. The graph below shows the pressure changes in the left side of the heart during a
single heartbeat.

At which point A to D, is the atrioventricular/bicuspid valve pushed close?

A B C D
] ] | 1
Ch o
e | AN
12 1 ] | " .
| ! e OrESSUrE in atrium
b i —— pressure in ventricle
pressure/ g - bl I —-— pressure in aorta
Pa [ i
| i
41 i 3 i
04— 4 - :
0.0 0.2 0.4 0.6
time/s

14. A certain genetic disease results in the inability to produce prothrombin.
Which symptoms will the patients suffering from this disease most likely have?

A aching muscles and insomnia

B fatigue and breathlessness

C headaches and chronic diarrhoea
D nosebleeds and blood in urine

15 Which reaction is catalyzed by carbonic anhydrase when red blood cells pass through

the lungs?

A CO; +H20 - H,COs3
B HCO; +H"> H.COs3
C H2CO3-> CO, +H,0O
D H,CO; > HCO; + H*

6093/1/9/19



16.

17.

Some effects of tobacco smoking are listed below.

Bronchitis

Uncontrolled division in some cells
Increase in alertness

Increase in heart rate

Increase in mucus production
Increase in blood pressure

O WN -

Which effects are caused by nicotine and tar respectively?

nicotine tar
A 1,2and 5 4 and 6
B 3and6 1and 5
C 3,4 and 6 1,2and 5
D 1,2and 4 3,5and 6

The diagram refers to the control of water potential in blood.
Which statement best explains why this is a negative feedback system?

Y

water in blood rising

—T\—»| waterin blood falling Y

more water in urine

less water in urine

A

It decreases the amount of water in blood.

It increases any change in the amount of water in blood.
It increases the amount of water in blood.

It reverses any change in the amount of water in blood.

oo w>»

6093/1/19
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18. The diagrams show vertical sections of kidneys of coypu, brown rat and kangaroo rat,
showing the relative sizes of cortex and medulla.

Coypu are found in fresh water and are never short of water to drink. Brown rats are
able to go some days without drinking. Kangaroo rats are able to live in deserts
without drinking at all.

Which kidney 1, 2 or 3 is suitable for coypu, brown rats and kangaroo rats in order for
them to adapt to their living environment?

1 2 3
A brown rat coypu kangaroo rat
B brown rat kangaroo rat coypu
C kangaroo rat brown rat coypu
D kangaroo rat coypu brown rat

19. Which factors are controlled by homeostasis?

Temperature pH in the Glucose Water content
in the stomach | duodenum concentration in in the ileum
blood
A N X N x
B \/ X bt \/
c x v v v
D x X N X

6093/1/9/19
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20. The diagram below shows a capillary network in the dermis of the skin.

capillary
network

from artery

Which one of the following would be the direct result of the relaxation of the muscle
labelled X?

A greater heat loss
B shivering

C raising of skin hair
D

raising the body temperature

21. The diameter of a person’s pupil is measured as the light intensity is varied.
During which time period does the light intensity increase fastest?

|r|r1| 0 Talalal I [ Talalal | II]HI
| | | B | | C || | D
8 | P‘\ | | /1 |
Ul HENN I I / | ANIEE
Diameter © NEPAR 1 y 1 T /‘ | INAUEE
of pupi AN BT AL
AT T TS
2 / 1 [ \\I L/ | 1
| | | | I | I |
0 | | | | | | | | >
5 10 15 ime/s 45 55 60
6093/1/19
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22, The diagram shows a section through the eye.

Which labelled structures are effectors and which are receptors?

effectors receptors
A 1 4
B 3 2
Cc 5 3
D 4 1

23. The graph shows the number of nerve impulses per second travelling along two sensory
neurones from the skin to the brain, labelled as receptors X and Y, at different skin
temperatures.

P

~
b

.
*\, heurone from neurone from
\\ receptor X receptor Y

per second

number of impulse

T T I I I 1 I I 1 1 I I
18 20 22 24 26 28 30 32 34 36 38 40
skin temperature / °C
Which of the following statements best illustrates the graph?
A Receptor X responds most strongly to temperatures above 18°C.
B Receptor Y responds most strongly to temperatures above 38°C.
C Receptor X and Y respond most strongly outside the range of 26°C to 38°C.
D

Receptor X and Y respond most strongly at temperatures between 26°C to 38°C.

6093/1/9/19
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During an experiment, a student was blindfolded.
The skin on his fingertip, the palm of his hand and his forearm were then touched
several times by two pencil points, either one centimeter or two centimetres apart.

L

1 cm apart 2 cm apart

During the record of results, there were instances when he inaccurately said he had
only been touched by one point.

The table below shows the number of times he accurately said that he had been
touched by two points.

distance between % number of times he felt two pencil points
pencil points / cm fingertip palm forearm
1 100 5 20
2 100 75 30

Which of the following conclusions could be made from the above results?
A Only a few touch receptors were present in the skin of the palm.

B No touch receptors were present on the skin of the forearm.

C Touch receptors were the furthest apart in the skin of the forearm.

D

Touch receptors were closest together in the skin of the fingertip.

6093/1/19
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25.

26.

27.

14

The graph below shows changes in a person’s blood glucose concentration over a four-
hour period.

3
Y
Blood glucose/
arbitrary units y
X
t t i g
0 1 2 3
time/hours

What causes the changes at X and Y?

X

Y

decreased insulin

Increased adrenaline

increased insulin

decreased adrenaline

increased insulin

Increased glucagon

O O W »

increased insulin

Increased adrenaline

Dentists inject the drug procaine into gums so that they can drill into teeth without
causing pain.
What is the most probable reason for procaine preventing pain?

[w R T ve B

It prevents the brain from interpreting impulses from the teeth.

It prevents impulses passing along the sensory neurones to the brain.

It blocks the synapses between the sensory neurones and motor neurones.

It makes the tissues of the gums numb.

Which of the following statements about a hormone is correct?

It is transported in the blood.
It is secreted by an endocrine gland.
It is under both voluntary and involuntary control.

A | and Il only

B Il 'and Il only
C landlllonly
D Lllandlll

6093/1/9/19
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29.

The diagram shows the development of a flower into a fruit.

15

Where does meiosis occur?

OO mw>

5 only

1 and 3 only
2 and 4 only
5 and 6 only

The diagram shows a vertical section of a tomato fruit.

Which of the following correctly identifies the floral parts from which

structures 1, 2 and 3 have developed?

1 2 3
A style ovary ovule
B style ovule ovary
C pedicel ovule ovary
D pedicel ovary ovule

6093/1/19
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30. A surgical method of birth control involves cutting some of the tubes through which
sperm pass.
At which point does the surgeon make the cuts?

B
Cc
3 D
A
31. The level of estrogen in the blood of a woman changes during a normal menstrual
cycle. Which graph shows these changes?
A B
[ [
(0] ()
g g
3 3
Y— Y—
o o
© ©
8 ks
T T T T T T
1 14 28 1 14 28
time (days) time (days)
C D
c &
() [@)]
2 2
@ 3
] u—
5 :
© >
% 2
I I T I I I
1 14 28 1 14 28

time (days) time (days)
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32. The diagram below shows the life cycle of an animal. At which stage in the life cycle
does mitosis occur?

33. The diagram shows some animal cells undergoing various stages of mitosis.

Which stages of mitosis are occurring in the cells X, Y and Z?

X Y Z
A anaphase metaphase interphase
B interphase telophase anaphase
C metaphase anaphase prophase
D prophase telophase anaphase
6093/1/19
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34.

35.

36.

37.

18

The diagram below represents the nucleus of a body cell from an organism.

Y

Which diagram does not represent a possible gamete nucleus produced by the
organism?

(DD

A DNA molecule consists of 4000 nucleotides, of which 20% contain the
base adenine.
How many of the nucleotides in this DNA molecule will contain guanine?

A 800

B 1000
C 1200
D 1600

Bacteria are used in genetic engineering. A plasmid is used to transfer the required
DNA into the bacterium.
What is the term used to describe the role of plasmid in this technology?

A recombinant
B transgenic
C host

D vector

Huntington’s Disease is an inherited condition in humans caused by a dominant
allele. A woman'’s father is heterozygous for the condition. Her mother is not
affected by the condition.

What is the chance of the woman being affected by the condition?

A 100%
B 75%
C 50%
D 25%

6093/1/9/19
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38. The diagram below shows the blood group phenotypes of some members of a family.

O
blood group A Q = female

=male

blood group AB blood group B blood group O

What are the blood group genotypes of the parents?

father’s genotype mother’s genotype
B|B A|B
A 1] 1Al
B [BI° [AIA
Cc [BI° [AlB
D 1BI° IA1©
6093/1/19
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39. The diagram shows some of the processes which take place during the carbon cycle.

Which labelled part of the cycle may involve bacteria and fungi?

carbon dioxide in

the air
./'ﬂ
A
/ B | i \
| \
/If * 1 \\
carbohydrates in _
A [ plants = fossil fuels
|
| "

carbohydrates in
animals

40. The table shows the results of a field study of four species in a food chain in an area of
woodland.

species number of individuals biomass of one individual
(arbitrary units)

R 10,000 0.1

S 5 10.0

T 500 0.002
u 5 300 000.0

What is the energy flow in the chain?

A R>T>S->U
B R>T>U=>S
C U>S->R=>T
D U>R->S->T

End of Paper 1

6093/1/9/19
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Section A (50 marks)

Answer all the questions in the space provided.

(a) Define the term translocation. [2]

(b) The figure below shows a scanning electron micrograph of a type of vascular
tissue found in plants.

) \\;Ju ]
AN

6093/2/9/19



(i) Name the vascular tissue. [1]

(ii)  With reference to Fig. 1.1, describe two ways that these vascular tissues are [2]
adapted to their functions.

(c) Some weedkillers stop the plant from photosynthesising. These are often [4]
applied to the soil where the weeds are growing.

Explain how the weedkiller reaches its site of action in the leaves.

[Total:9m]

(@) State what is meant by the term ‘activation energy’. [1]

6093/2/9/19
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(b) Fig 2.1 shows a section of photographic film.

The top layer is made of silver particles embedded in a layer of gelatine which is
a type of protein.

gelatine layer with
silver particles

backing layer

Fig 2.1

In an investigation, a 20 mm length of photographic film was placed in each of
three boiling tubes.

The film was immersed in 20cm?® water.

1 cm?®of liquid at different pH values was added to the boiling tubes.
1 cm?® of protease solution was added to each boiling tube.

Each boiling tube was shaken gently to mix the contents.

Each boiling tube was kept at 37°C for 1 hour.

Fig 2.2 shows the apparatus and the results of the investigation.

silver particles in

3 - 3 r 3 r

suspension

backing &S

layer : \-/ u
boiling tube 1 boiling tube 2 boiling tube 3

1cmd of liquid 1cm? of liquid 1cm? of liquid
at pH 2 added. at pH 7 added at pH 10 added
Fig 2.2
6093/2/9/19
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(i) Explain the difference in results obtained between boiling tube 1 and boiling [3]
tubes 2 and 3.

(c) Carbon dioxide is released during respiration in all living cells in the human [3]
body.

Describe the role of carbonic anhydrase in the excretion of carbon dioxide from
the lungs.

[Total:7m]

6093/2/9/19
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The figure below shows the relationship between air temperature and the body
temperature of an insect.

50
40
body .
temperature/°C =
30
=21
20
A
10
16 18 20 22 24 26 28 30 32 34 36 38 40
air temperature / °C
Fig. 3.1
(a) State the change in the body temperature of the insect as air temperature [1]

(b)

(c)

changes from 16°C to 40°C, as shown in Fig 3.1

State two conclusions which may be drawn from Fig 3.1. [2]
1 PP
2 e
Sketch a line on Fig 3.1 to show the body temperature of an adult human [2]

between air temperatures of 20°C and 36°C.

Show answer on the graph of Fig. 3.1.

6093/2/9/19
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(d)

4 (a)

(b)

(i)

Describe the role of insulin in regulating blood glucose concentration in the [3]

human body.

Define the term excretion and explain its importance.

[Total:8m]

(2]

Fig 4.1 shows a kidney tubule and its blood supply.

5\%}%
.
S

/

Fig 4.1

Name the structure labelled Z on Fig 4.1.

w

key:

——p Dblood
flow

(1]

6093/2/9/19
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(ii) Using an ‘A’, indicate on the structure(s) in Fig 4.1, where the anti-diuretic [1]
hormone (ADH) act(s) on during homeostasis.

(c) Table 4.1 below shows the composition of a liquid taken from part X and W of
the kidney nephron above.

composition/ g per 100cm?
substance
X W
glucose 0.100
urea 0.100 0.500
Table 4.1

(i) Complete Table 4.1 to show the glucose content at region W. [1]
(ii) Explain your answer to c(i). 2]
(iii) Explain the difference in the urea concentration between regions X and W. [2]
(d) Anti-diuretic hormone (ADH) is involved in the prevention of dehydration. [3]

Explain how ADH reduces water loss from the body.

[Total:12m]

6093/2/9/19
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Fig 5.1. shows the transfer of energy through a food web in a pond ecosystem.

6 400 000 kJ
(reached the pond)

32 000 kJ
(fixed in carbohydrates by pond plants)

(pond
6400 kJ plants not

(released

energy level 1

during 20 480 kJ consumed)
energy level 2 respiration by (consumed by herbivores)
pond plants)
458kJ
14 400 kJ (not consumed by carnivores)
(released during \
respiration) 3556 kJ 2046 kJ
energy level 3 (consumed by carnivores) (contained in faeces)
2300 kJ — T 900 kJ
(released during (contained in faeces)
respiration)
Fig. 5.1
(a) State the process that converts the energy from sunlight into carbohydrates. [1]

(b) Calculate the percentage of energy from sunlight that was eventually fixed into [2]
carbohydrates. Show your working.

(c) Calculate the amount of energy in the pond plants that remained unconsumed [2]
by herbivores. Show your working.

6093/2/9/19

[Turn over]



10

(d) Explain why food chains and food webs rarely exceed five trophic levels. [3]

[Total: 8]

(@) The diagram below shows a pair of homologous chromosomes during meiosis.
P and Q show points where crossing over may occur. The other letters show
the positions of the alleles of four genes.

Y
a

| |a
Fig 6.1
(i) What evidence confirms that these chromosomes are homologous? 2]

6093/2/9/19
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(ii) What name is given to points P and Q7 [1]
(iii) State the importance of crossing over in meiosis. [1]
(b) State two places in plants where meiosis takes place. 2]
LS
2
[Total:6m]

-End of Section A

6093/2/9/19
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Section B (30 marks)

Question 7 and 8 are compulsory questions.
Question 9 is in the form of an Either/Or question.
Only one part should be answered.

Germination is the process by which the plant grows from a seed. It results in the
formation of a seedling. Germination of seeds requires both external and internal
conditions such as temperature, water, light and air. Cells of germinating seeds were
found to have high levels of enzymatic activity.

The experiment in Fig. 7.1 is used to measure the changes in the volume of gases
confined inside a flask of seeds that are germinating.

tube Y 1
tube X
scale
rubber
tubing

a strip of filter paper

concentrated potassium
hydroxide solution

moist
seeds

Fig 7.1

At half hour intervals, the liquid level in tube X is measured on the scale.

6093/2/9/19
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The result is recorded in Table 7.2.

Table 7.2
reading on scale that volume changes of
time (h) shows liquid level in tube gases in flask/
X/ cm arbitrary units
0 2.3 0
0.5 3.1 -0.8
1.0 3.9 -1.6
1.5 4.8 -2.5
2.0 5.6 -3.3
25 6.4 -4.1
3.0 7.0 4.7
3.5 7.3 -5.0
4.0 7.3 -5.0
6093/2/9/19
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(a) Plot and draw a graph to show the volume changes of gases in flask against [4]
time taken.

(b) Describe the relationship between the reading on the scale and the volume [1]
changes of gases in the flask.

(c) Describe and explain the volume changes occurring in the flask. [2]

6093/2/9/19
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(d) Describe and explain the changes in the graph from the 3™ to 4™ hour. [2]

(e) A control is set up to show that the seeds undergoing germination cause the [1]
volume changes of gases in the flask.

Suggest what could be done to stop the seeds from germinating.

[Total:10m]

(a) Describe the events that occur after a human egg cell is fertilised which enable  [5]
it to develop and survive in the uterus.

6093/2/9/19
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(b) In humans, the abilty to taste PTC paper, (paper impregnated with [5]
phenylthiocarbamide), is controlled by a dominant allele (T) and the inability to
taste it is controlled by the recessive allele (t).

Using a fully labelled genetic diagram, explain how, in a family with three
children, only the mother and one child are unable to taste PTC.

[Total:10m]

6093/2/9/19
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9 Either
9 (@) Ouitline the relationship between gene, DNA and chromosome. [6]

(b) Explain how meiosis and reproduction gives rise to new variations in offsprings.  [4]

[Total : 10m]

6093/2/9/19
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9 Or

(@) Fig 9.1 shows a vertical section of the human heart.

Fig 9.1
(i) Name the blood vessels: [2]
A B
(ii) Describe the function of the part labelled C. [1]

(iii) Describe and explain how blood entering the heart from the body organs [5]
reaches the lungs.

6093/2/9/19
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(b) Explain, using a named example, what is meant by an endocrine gland. 2]

[Total : 10m]

-End of Paper-

6093/2/9/19
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