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Biology Questions



1 Figure 4 shows a diagram of the human blood system.

blood vessel X

— other body organs

Figure 4

(@) (i) Name blood vessel X.

(ii) Which row of the table shows the width of the wall and blood pressure in
blood vessel X?

width of wall blood pressure
— O A i thick high
— O 8 thick low
— 0 ¢ thin high
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(b) Figure 5 shows the pressure of blood flowing through the arteries, capillaries and

veins of a person.

N
18 -

16 -

14 —

12

Blood 10 -
pressure 8 -
in kPa

2 -

arteries

capillaries

veins

0

N B B
0 2 4 6 8

I I | |

time in seconds

I

Figure 5
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Calculate the difference in blood pressure from the maximum in the arteries to
the minimum in the veins.
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(c) Figure 6 shows a diagram of a vein with blood cells.
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Figure 6

(i) Identify structure Q.

(i) State the function of structure Q.

(d) Describe how the heart causes blood to move to the lungs.

(Total for Question 2 = 9 marks)
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2 Respiration occurs in cells.
(a) Why do cells respire?
L] A toproduce nitrogen
[] B torelease oxygen

] € toproduce glucose

[J D torelease energy

0 (b) An athlete runs every day as part of their training.

(i) Explain why the breathing rate of the athlete increases when running.

(i) When the athlete is running, their muscle cells use both aerobic respiration
and anaerobic respiration.

State two differences between aerobic respiration and anaerobic respiration.
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(c) Bromothymol blue (BTB) solution is an indicator of pH.

Figure 10 shows the colour of BTB at different pH levels.

pH 4 5 6 7 (neutral) 8

colour yellow  yellowy green light green green blue

Figure 10

When air is passed through green BTB, for one minute, the solution stays green.

When a person breathes out through a straw into BTB for one minute the solution
turns yellow.

(i) Explain why the air breathed out turns the BTB solution yellow.
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Chemistry Questions



%

3 (a) Figure 5 shows one molecule of a compound obtained from crude oil.

H HH

|
H—C—C—C—H

]

H H H

Figure 5

(i) Give the names of the two elements in this molecule.

(i) What is the molecule in Figure 5?

L1 A anoxide

[l B achain molecule
1 € afullerene

[1 D aring molecule

(iii) What is the relative formula mass of the compound in Figure 5?

(relative atomic masses: H=1.0,C = 12)

b A 13
0O B 42
(1 € 44
LI D 9%
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(b)

(c)

CrmE

Crude oil can be separated into different fractions.

Draw one straight line from each fraction to a use of that fraction.

fraction use

® fuel for aircraft

+ fuel for ships

‘ petrol +

+ fuel for cars

kerosene {

® making plastic

bitumen ¢

+ extracting iron

+ making road surfaces

Hydrogen chloride gas and sulfur dioxide gas are dissolved in separate test tubes
of water.
Blue litmus paper is dipped into each test tube.

State and explain the colour change you would observe in each test tube.

(Total for Question 3 = 10 marks)
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A scientist produced the information in Figure 6 about the Earth’s atmosphere and

the Earth'’s average surface temperature.

Earth's atmosphere 3 billion years ago |

gas : %
| carbon d}oxide | | 95
‘ water vapour .i 4
‘ all other gases | 1

average surface temperature
3 billion years ago

above 400°C

Earth’s atmosphere today

gas | %
nitrogen i 78.00
l oxygen |] 21.00
| carbon dioxide | 0.04

all other gases including

water vapour ' 0.96

average surface temperature
today

20°C

Figure 6

(a) Complete the bar chart showing the composition of the Earth’'s atmosphere
3 billion years ago by adding a bar to show the percentage of carbon dioxide.

percentage 100

of gasin

Earth’s early 90

atmosphere
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(b) (i) Use words from the box to complete the following sentence.

has decreased has increased has stayed the same

Over the past 3 billion years the average surface temperature of the Earth

(i) The Earth’s atmosphere 3 billion years ago contained much more
water vapour than today’s atmosphere.

Explain what happened to the water vapour.

(c) Scientists think that the decrease in percentage of carbon dioxide was partly due
to this gas being used in the growth of primitive plants.

(i) Carbon dioxide was used in the growth of primitive plants and
produced oxygen.

Give the name of the process in plants that takes in carbon dioxide and
produces oxygen.

(ii) Which of the following tests would show that a gas is oxygen?

[] A puta lighted splint into the gas and it burns with a pop
[0 B putaglowing splint into the gas and it relights

[J € puta lighted splint into the gas and it relights

[J D puta glowing splint into the gas and it burns with a pop

- R0 A O 0O O R Turn over
P 7 2 5 6 2 A 0 7 2 0



(d) Many people are concerned by the increasing amount of carbon dioxide in

the atmosphere.

() The amount of carbon dioxide in the atmosphere is measured in
parts per million (ppm).

Figure 7 shows the amount of carbon dioxide in the atmosphere in June 2001

and in June 2021.

amount of carbon dioxide in ppm |

! |
o ,
|
|

June 2001 37117

June 2021 416.56

Figure 7

Calculate the increase in the amount of carbon dioxide, in ppm, from
June 2001 to June 2021.

Give your answer to the nearest whole number.

increase in amount of carbon dioxide =

(i) State one possible effect that could be caused by the increasing amount of

carbon dioxide in the atmosphere.

(Total for Question 3 = 9 marks)
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Physics Questions



(a) Figure 4 shows a 10 N weight hanging from a spring.

Figure 4

One of the forces acting to stretch the spring is shown in Figure 4.
Complete Figure 4 by adding an arrow to show the other force acting to stretch
the spring.

(b) A weight of 4.0N is used to extend a spring.

The extension of the spring is 0.06 m.

(i) Calculate the spring constant, k, of the spring.

Use an equation selected from the list of equations given at the end of the
question paper.

spring constant = N/m

00



(i) State what measurements should be made to determine the extension of the spring
produced by the 4.0N weight.

(2)

() Another spring has a spring constant of 250 N/m.
Calculate the work done in stretching the spring by 0.30 m.
State the unit.

Use the equation

E=% Xk x x?

work done in stretching the spring =...........oo UNIt i

(Total for Question 3 = 10 marks)
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6 (a) Which of these means changing state from solid directly to gas?

condensing

freezing

O o o gd

A
B
C melting
D

sublimating

(b) An object has a mass of 7.22 x 10-2kg and a volume of 2.69 x 105 m?,

Calculate the density, p, of the object.

Use an equation selected from the list of equations given at the end of the
question paper.

State the unit,

density = s s s i s UNt s

(c) Aluminium has a melting point of 660°C.
The absolute zero of temperature is -273 °C.

(i) Calculate the melting point of aluminium in kelvin.

melting point of aluminium = ... ... .. . .......K
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(ii) Describe the motion of particles in liquid aluminium (above 660 °C).

00 0 0 O

VIHVY SIHL NI ILHM LON OG

Y3dV SIHEN] JLIHM.ION Od



*(d) A student needs to determine the specific heat capacity of water.

Figure 12 shows some of the equipment the student uses.

beaker of water

low voltage heater

Figure 12

Describe the method the student should use to determine the specific heat
capacity of water.

Your description should include, with reasons,
» any other equipment needed
+ the measurements needed.

You may draw a diagram if it helps your answer.
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(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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