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Answer all questions in this section on the OTAS provided. For each
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question there are four possible answers A, B, C, D.
Section B [45 marks]
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Wirite your answers on the spaces provided in the question paper.
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Answer all questions on the OTAS provided .

Which row shows the most likely number of chloroplasts in three types of cell in a leaf?

guard cells palisade mesophyll epidermis
A 0 17 6
B 6 0 17
c 6 17 0
D 17 6 6

Which diagram shows one organ only?

On a dry, sunny day, how does water vapour move through the stomata of a leaf?

A

B
Cc
D

out of the leaf by diffusion
out of the leaf by osmosis
into the leaf by diffusion
into the leaf by osmosis

.Which of the following is a description of transpiration?

A

B
c
D

movement of water through the cells of the leaf
movement of water from the roots to the leaves
exchange of gases between the leaf and the atmosphere
loss of water vapour from the leaves and stems of a plant
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The diagram shows a student's drawing of guard cells.
Which label is not correct?

A cell membrane
B cytoplasm
C stoma

D cell wall

The diagram shows an experiment using a potato.

concentrated
sugar solution

fresh potato

water
Which shows the results of the experiment after 24 hours?

Two enzyme-controlled reactions are shown below,

amino acids 2M2¥Me 1 L roteins

proteins ST2YMe 2, Rme 2 amino acids

From these reactions, what deduction can be made about enzymes?

A Enzyme can build up large molecules.

B Enzymes can only break down large molecules.

C Enzyme 1 has been changed to enzyme 2

D Enzyme 2 slows down the production of amino acids.

53
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8. The roots of plants take up nitrates from the soil.

What are the nitrates used to make?

A glucose
B protein
C fat

D starch

Mindworks Tuition

9. Polyphenol oxidase which I8 found in bananas turns food molecules in the banana cells
into dark coloured products which make the banana go brown or black when oxygen is

present.

Which of the following would determine if polyphenol oxidase is an enzyme or not?

A To check if an unpeeled banana goes black.

B To check if the banana goes black in the absence of carbon dioxide
C To deprive the banana of oxygen and see If it goes black.
D

To boil the banana and see if it goes black.

10.  The liver of an animal is removed su'rgically and measurements of the dog's blood amino
acid and_urea concentration are made. Which one of the following would you expect to

happen during the next 24 hours?

A An increase in both the amino acid and urea concentration.
An increase in the amino acid concentration and a decrease in urea concentration.

B
C A decrease in both the amino acid and urea concentration.
D A decrease in the amino acid concentration and an increase in urea concentration.

11.  Which of the following vessels contains blood with the lowest concentration of oxygen?

A Pulmonary artery
B Aorta

C Renal artery

D Hepatic artery

5158/0/16
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_ 6
12 The diagram shows the circulatory system of a mammal.

14.  The diagram below shows the percentage of proteins, carbohydrates and fats digastad
as they pass through the alimentary canal of Man.

A~
;
®
- 2 carbohydrates
B
2
=]
2 . proteins
s
What describes the blood in vessels X and Y? E
X Y
A oxygenated oxygenated mouth anus
B oxygenated deoxygenated
c deoxygenated oxygenated What is part C likely to be?
D deoxygenated deoxygenated X wouth
13.  The diagram shows a section through an alveclus and a capillary. B oesophagus
C stomach
D duodenum
Why does carbon dioxide move from X to Y?
A Diffusion of carbon dioxide can only be out of the blood.
B Air has a lower concentration of carbon dioxide than blood.
C Carbon dioxide is replaced with oxygen.
D Carbon dioxide moves more freely in air than in blood.
E1d
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15.  The diagram shows some blood vessels near the surface of the skin.
— ——————————————— skin surface

=
e
blood flow —» \_b
Y z

X

If vasodilation occurs at X, what happens to the blood flow at Y and Z.

Y z
A increases increases
B decreases decreases
Cc increases stays constant
D decreases stays constant

16.  The graph below shows the pressure changes that occur in the left side of a mammalian

heart during one cardiac cycle.

154

104
pressure /kPa

Mindworks Tuition

17.  During a long-distance run on a hot day, Justin produced a large amount of
perspiration. As a result, his kidneys changed the rate of urine production. Why.is .
this change important?
A Increased urine production allows more water to remain in the bloodstream.
B Increased urine production removes waste products formed as a result of running.
C Decreased urine production increases the amount of salt in blood plasma.
D Decreased urine production allows the body to conserve water.

18.  In an experiment investigating the transport of food substances in plants, some leaves of
a plant were exposed to carbon dioxide containing radioactive isotopes of carbon. After
two days of being left in the outdoor garden, samples of tissues were taken from different
parts of the plant and tested for radioactivity.

Which plant tissues would test positive for the presence of radioactive substances?

A only the leaves that were exposed to radioactive carbon dioxide
B only the shoots and buds

C roots only

D all parts of the plant

19.
20~

pressure/kPa 10—

|
1
5 |
- I | m——— left ventricle
A I’ D — aofa
- n 1 LR sl
-4 g ‘\!’ '| / left atrium
0 e TNy i :(-\ ..... /-'J"‘-.h
What happens at point P when the pressure in the left atrium decreases? time /s
A The atrioventricular valves open.
B  The atrioventricular valves close.
C  The semilunar valves open. At which point (A, B, C or D) Is the ‘duby’ sound heard?
D  The semilunar valves close.
35
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20.  The diagram below shows the structure of the mammalian kidney.
Where does ultrafiliration occur?
A 1 c
B 2 D 4
21.  The diagram below shows the longitudinal section through the leaf of a green plant,
M T
Match the labelled tissues with their correct main function.
M R S T
A Gas exchange Photosynthesis Food transport Water transport
B Photosynthesis Gas exchange Food transport Water transport
[ Gas exchange Photosynthesis Water transport Food transport
D Photosynthesis Gas exchange Water transport Food fransport
5t
5158/0/16 [Turn Over
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The graph shows the variation in a person's body temperalure over a period of time.

Which temperature change is likely o cause most sweating?

increase in body
temperature

normal body
temperature

decrease in body
temperature

LVARAVAR

Which two substances are fransported in tpe phloem?

A protein and starch

B starch and sucrose

C amino acids and protein
D amino acids and sucrose

The diagram shows changes in air pressure inside the lungs during a complete cycle of
breathing. Atmospheric pressure is 101 kPa.

Which position on the graph marks the point at which the ribs are beginning to raised?

1024

ure

press
inlungs 101
1kPa X

100

B
/c
; \/
D
time
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What substances are dissolved In the quuld which passes along the ureter to the bladder
of a healthy person? ..
glucose protein salts urea
A present present absent absent
B present absent present present
o4 absent absent absent present
D absent absent present present
Turn over for Section B
51
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Section B (45 marks) For
Answer all questions. . = . : A
Write your answers in the spaces provided. {56

1.  When the heart beats, it pumps blood round the body. Fig 1.1 shows the components of blood
as seen through a light microscope.

Fig 1.1
a) Name the blood components labelled A, B, and C in Fi'g 1.1
State one function for each compon'ent.

Write your answers in Table 1.1

name of blood
label component one function of the blood component
A
B
c
Table 1.1
[6]
5158/0/16 [Turn Over

Need Home Tuition? Visit Mindworksiuition.com now or call 85000358 for assistance :)
8



b) Fig 1.2 shows a diagram representing part of the human circulatory system. The arrows
indicate the direction of blood flow. . ..... - _ ,

Mindworks Tuition

13

Ny
Ul

M

. On Fig 1.2, label the lines that represent

i) the vena cava;
ii) the hepatic portal vein.

c) Some students carried out an investigation into the effect of exercise on heart rate.
Their results are shown in Table 1.2.

Kidney

N

Fig 1.2

(2]

average heart rate at rest/ beats per min | average heart rate after exercise / beats

per min

72

132

Explain why exercise caused the average heart rate to increase.

Table 1.2

S e o
[Total: 11]

5¢
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a) (i) Name the process by which plants manufacture carbohydrates from raw materials .- .

Starch is an insoluble carbohydrate stored inside plant cells.

LT TR T

(ii) Explain why starch is-a more suitable storage substance than the soluble sugar
glucose.

b) Before a plant can use the stored starch, it must first be broken down by an enzyme.
Fig 2.1 shows the "Jock and key’ hypothesis of how enzymes work.

€16,

Fig 2.1

Describe the ‘fock and key’ hypothesis of enzyme action shown in Fig 2.1.

5158/0/16 - [Turn Over
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¢) In an investigation, two plants were grown in a solution containing mineral ions including
nitrate and magnesium. Plant A was provided .with.air .containing oxygen and plant B
was provided with air from which the oxygen has been removed. Fig 2.2 shows the
plants after a period of growth in these conditions.

air containing air with oxygen

oxygen = removed
solution containing

mineral ions

plantB

Fig 2.2

Suggest reasons for the increased growth of the plant in the solution supplied with air
containing oxygen.

eeeeveesreesmrsesseeesassaessressssassssessessssnmsessssssssaness |41

[Total: 10]

d
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3 The pie chart in Fig 3.1 gives an indication of the length of time (over a 24-hour penod) spent
by food in each region of the alimentary canal.

24 A

Key:

A - mouth

B - ossophagus
C - stomach

D - small intestine
E - cascum

F - large intestine

Fig 3.1

a) What changes do food go through during the short period of time in the mouth?

e L T T TP T T T Ty

e [2]
b) How long does food remain in the stomach?

sessnrararnare

¢) Explain why it is not possible to survive if a person’s entire small intestine is removed.

B T T T L T

TS TR |
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d) In which region of the alimentary canal does food spend most time?

e) Suggest a possible explanation for your answer to (d).

samassnenmann ENlessrssessssmsEasensabb Rl Rdb ey

L L L L L Lt L L T T T T TP T [1}

[Total: 7]

Fig 4.1 and Fig 4.2 show a section through the skin of a person at two different body
temperatures.

Fig 4.1 Fig 4.2

a) On Fig 4.1, identify and label each of the following.
(i) a sweat gland
(ii) atemperature receptor

2]

b) (i) State what has happened to the body temperature to cause the changes shown in
Fig 4.2 compared with Fig 4.1.

............................................................................................................. (1]
(ii) State two reasons for the answer you have given in (b)(i).
1
c) (i) On Fig 4.1, label and name the type of blood vessel that constricts when the body
temperature falls. [2)
(o
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(if) Explain the effects caused by constriction of the blood vessels you have named in
(c)(i).
............................................................................................................. [4]
[Total:11]
5.  Fig. 5.1 shows the components in a kidney dialysis machine.
lysate
Dialysate
Waste subslances:' %
diffuse out
Tubes of dialysing membrane
Fig 5.1
a) Explain why the dialysate and the blood must flow in opposite directions to each other.
5158/0/16 [Turn Over
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State two substances that must be present in the d:alysate at concentrations similar to
that of the patient’s blood.

2 T I L L T T T R T R .....-o...a.-a.--o.s.'--.-..-[1]

Suggest a suitable temperature for the dialysate entering the machine and give a reason
for your answer.

........................................................................................................................................ 121
[Total: 6]
4}
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SECTION C (30 Marks) For
Answer THREE questions in this section. examiner's
Question 8 is in the format of an EITHER / OR question. Only one part should be i
answered. ;

6. Some students carried out an investigation to find the effect of the shape of an animal's body
on heat loss from the bod. Heat loss was measured as a decrease in temperature in °C.
They used two plastic containers, A and B, to represent two differently shaped bodies of an
equal volume, (not drawn to scale)

The containers used are shown in Fig 6.1.
'\

100cm?®

II'III’III}-‘III"III—I
8
(1]
1

A B
Fig 6.1
The two containers, A and B, were each filled with 100 cm? of hot water. A thermometer was
used to measure the temperature of the hot water in each container immediately. These

temperatures were recorded every two minutes, for a total of eight minutes, as shown in Table
6.1.

Time / min Temperature/ °C

A B
0 65 65
2 55 58
4 50 54
6 46 50
8 40 48

Table 6.1

a) Calculate and record the overall decrease in temperature of the water for each container
and record these two values below

Show your working

5158/0/16 [Turn Over
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R osansnsniibens °C = SR c
[1]
b) (i) Construct a graph to show the decrease in temperature of the water with time, in
containers A and B, using the results in Table 6.1. Use the same axes for both sets
of data.
& i {1 i [5]
(ii) Describe these results.

(]
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(iii) The shape of a container does affect heat loss from the container.

Suggest an explanation for this.

................. semasnnranrany sssmanrns T

b L

e e R RO

T T T T T T T T T R T T T ...........‘.........................................................[21

[Total: 10]
Explain the effect of strenuous physical activity on the pH of the blood.

T T T T Ty e T T P T T P PP L T T T T T e
masmauranw B T sebanrmmrans SaskrrsasenEEare

srssnsssasrnnEnannrre R S

b)

e T T T P TR e e e L

srsnssssanans

e e e 0 Nl L N L E e e a e m s s s B B o s b AN e R e el b o Naas s et an s naa Nt s ssRraratanssassssssasnsnssnsnsnsns

Describe the part played by the cells lining the trachea.

bt e e e T T R e O
sessasasss

...... L E e e e e e s s e e s s e e e B r s e e RN d e PO N P h e P s F s s s e b ms s s a b ass e RrarTssrianesnnansasnss

resinman

T R r T shasrrnas D T T T S NN NSRRI E RN R SRR R

R R

B T T T AP L P

B e T e e L Y

e o e e h et s o ar P s T s e s BN e ns g Al s o sr bR st aassaassa s s b basassars s bresatintonsans

e S AL
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.................................................................................................................................. - [3].
c) Explain what may happen to the cells lining the trachea in a smoker, and how this may
affect the person’s heatth.
S T
[Total: 10}
(4
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Question 8 is in the form of an Either/Or question. Only one part should be answered.

8E Aphids are insects that feed by piercing the phioem of soft, young shoots. Aphids then use
their sharp, hollow mouthparts for sucking up their nuirients from the plant.

a) Explain why phloem is more suitable for this purpose than any other plant tissue.

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

w10

b) Suggest and explain the effect on the plant shoot if a large number of aphids are
feeding at the same time over a period of several weeks.

- 7]

- 5158/0/16 [Turn Over
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: _ [Total:10]
80 a) Decribe the structure and funcfion of é bh}oroplast.

e e T P T

B e e AR, e L T T

..... A S arerae semnsrnen sesenes hanen T LT
e T T B T -
messamsssmssnansnann R T T T T T e T e

L T i PR
B L e B R
L e .

O U 7"

b) Describe and explain how
= = (i) - temperature and
(ii) light intensity
e -—-..@ffect the rate of photosynthesis. - . .. - - o : s

AR SR R Y R A RS S AR S A SR e e e
.......................
o

T et e re s sn s sb et e s

e b L e R,

&4
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(and so) more blood pumped round body / blood pumped round body faster;

AMNMiaal L i o H
IVITITUVWUI NS 1 UTUIUI
b 2
|
¢ more muscle contraction / musde_activig (in exercise); more energy required ; max3 “more” (AW such as
more respiration (occurs) ; ' “increased”) must be
more oxygen / oxygenated blood / glucose / sugar needed (by muscle mentioned at least once in
cells) ; L the account ~ if
more carbon dioxide / heat produced ; not, max =2

starch stays e cell (not easily transported)/ glucose can move R gl
does not lower water potential inside cell;

prevents water gain by cells;
correct ref, osmosis / diffusion

b rrect ref. active site; e action dej ofiacti
substrate perfect fit / complementary shape / specific to active slte}I' Enzyme is the lock; substrate is the key
Form the gnzyme-substrate complex
3E Biology 2016 2SE Mark Scheme
1
]
Section A
1 € 11| A 21| €
2 C 12 |A 22 |B
3 A 13 | B 23 |D
4 D 14 | C 24|C
5 |A 15 | A 25 | D
6 |C 16 |8
7 A 17 | D
8 B 18| D
9 |D 19]cC
0|8 20| B
"~
vy
Section B
Question Expected Answer Mark Additional Guidance
la blood nctio
label name of nt one function of the bloed component 5 u syt ratch
compone component, but if
A red {blood) cell transports oxygen / Oz; R - carries / contains oxygen component is incorrectly
white (blood) cell antibody ) named, and the :
B R - phagocytes / fon-nat‘lon / phagocytosis / kills function given for itis a
lymphocytes bacteria or pathogens / AW; correct one, allow 1
(component of blood) mark
plasma transport of blood cells / soluble
C nutrients (digested food / hormones / urea / carbon
dioxide / plasma proteins / heat;
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less sweat produced; ref to latent heat of vaporisation;

vessels supplying blood to
it

FSE e,

ot A
s & glycerol / glucose

] 1c; max2

food/nutrients/undigested
form

Body temperature; (36.5 — 37.5°C) y
to ensure that the proteins and enzymes in the blood are mainklmd at optimal temperatures

L

Section C I

6a

A: 65-40 = 25 B:65-48 =17

bi

Chart Title i

& 3
©
}fl

i

(]

v
v

TEMPERATURE/ 2C
& 8
w

&
o

w
o

a 1 2 3 4 5 6 7 8 9
TIME / MIN

time on x a'xis. temperature on y axis + full labels ;

x-axis: t/min, y-axis:
temp/*C
tolerance + % small square

reactions take place to convert substrates to product/ product mclqcule ]
products leave + active site / en re-useable / unch L : |

respiration can occur (presence of oxygen) :
provides energy for root (cells / hairs) to increased uptake of ions; by active transport; ref, energy
requirement of active transport; !

Result in (any two of the following that leads to better plant growth)
{increased) chlorophyll production + magnesium; |
{increased) photosynthesis (since more chlorophyll);
(increased) amino acid / protein production + nitrates;

Complete digestion of carbohydrates, proteins and fats is completed In the small intestine /
duodenum; H ¢

Absorption of digested food takes place in the ileum;
OR :

If small intestine is removed, the person will be deprived of nutrients as they cannot be digested
and hence absorbed, hence he cannot survive :

d Large intestine !
e Absorption of water and mineral salts take place in the large intestine; R = undigested food stays
Undigested matter accumulates in the rectum before it is passed out as faeces in the large intestine
G, %&Qf
ii some part of receptor under Malpighian layer; {ii) = temp receptor
bi (temperature / it) increases / rises; R cooler / decreases
OWTTE
fi In either order: R veins
sweat;
wider blood vessels / capillaries / more blood:;
ci arteriole; | A Artery
the upper horizontal blood vessel labelled: '
it less blood (flows) to capillaries R capillaries constrict) A less heat lost by biood

blood carries heat / less heat carried: less heat lost by skin / radiatitinfcon’:luctlon or convection;
less blood (flows) to sweat glands) t

Capillaries cannot constrict
or dilate— it is the blood
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1. impaired growth AW / death;
2, amino acids used to make protein;
3. less / no new cytoplasm/ protoplasm;
4. less sucrose or carbohydrate; less glucose;
5. for use in respiration;
6. energy used; for any named purpose;

7. may introduce viruses / disease;

damage to plant AW;
Ig wilting

(temperatum) A

= pholosynthesis is enzyme-controiled and enzymes are affected by temperature

* rate increases with increased temperature

+ beyond a certain point / optimum temperature, increase of temperaturs causes decrease of rate/
rate highest at optimum and decrease thereafter

« enzymes work faster with increased temperature but high témperatura denatures enzymes

controlied by imiting
factors stated in either (i)
or (il)

(light intensity)

* more energy/light absorbed by chiorophyll

» higher the light intensity the faster the rate

= up to a point, beyond that point, further increase in light Intens:ty does not increase the rate any
faster / rate remains constant

only one linear scale on each axis, both using at least half the grid ;

all points clearly plotted ;

two continuous lines between the points / two smooth curves / two lines of best fit;
key or label to distinguish between the two sets of data

drop in temperature in both containers / AW ; / AW / comparative statement (e.g. both decrease similar
amounts) / temperature falls most quickly (in both) in .

the first 2 minutes / ref. to early rate;

in A the drop is greafer )

With reference to data; A decrease by 25°C compared to B decrease 17°Clover 8 mins

ifi

larger surface area (SA) loses more heat ;
by named heat loss ;

A ref. surface area : volume
ratio
A radiation / evaporation

gland cells produce mucus; to trap dust; and bactena ,' pathogens tﬁ germs);
cilia; to move mucus + up AW;
moisten air / warm air; before it enters the lungs i

Jconvection / conduction

cilia paralysed / destroyed / killed AW; by tar/ irritants

airways blocked with mucus / mucus builds up / excess mucus produced [A mucus not

removed); narrower alrways

breathing difficulty / breathlessness;{smoker’s) cough;

pathogens not removed / enter lungs / bacteria proliferate;tendency to infection / disease or named caused
by pathogen,

{iung / tracheal cancer / emphysema; / bronchitis)

ref. to the effect of decreased oxygen uptake;

must be made with
reference to trachea

OR
(Chronic bronchitis)

epithelium lining of trachea becomes inflamed, leads to excessive mucus production

Cilia becomes paralyzed and mucus cannot be removed/ builds up, narrowing airway; leading to
breathlessness or coughing

this can lead to emphysema - persistent coughing; alveoli walls to break

leading to decreased oxygen intake
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