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Answer ALL questions.
1 The table lists some features and regions of the human alimentary canal.
Tick (v) one box in each row to show the region of the alimentary canal where each
feature occurs.
(6)
Region of alimentary canal
Feature mouth  stomach . sma! I . Iargfe
intestine intestine
starts protein digestion
starts carbohydrate digestion
has a pH of 2
has villi
absorbs most water
connects with bile duct
(Total for Question 1 = 6 marks)
Y,
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2 A student uses this apparatus to investigate the energy contained in popcorn.

thermometer test tube

\ water

burning popcorn

mounted needle

This is the student’s method.

place 12 g of water in a test tube

measure the initial temperature of the water
place the popcorn on a mounted needle

light the popcorn using a Bunsen flame

place the burning popcorn under the test tube

measure the maximum temperature of the water

State why the test tube should have thin glass walls.
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(b) The student uses this equation to calculate the energy released by the popcorn.
5 energy released = mass (g) x 4.2 X temperature rise (°C)
e
: The initial temperature of the 12 g of water is 17°C.
T
; The maximum temperature of the water is 45 °C.
E (i) Calculate the energy released when the student burns the popcorn.
&
= Give your answer to 2 significant figures.
=
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Z
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T energy released = ...
= (i) Explain why the calculated amount of energy released is not the same as the
‘E‘ full amount of energy contained in the popcorn.
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s

(c) The student wants to compare the energy content of popcorn with the energy content
of two other foods.

State four factors that the student should control to make sure the comparison is valid.
(4)
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(Total for Question 2 = 13 marks)
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3 There are many factors that affect the height of a human.
(@) The heights of a group of students are measured.

The table shows the results.

Height

. 150-151 | 152-153 | 154-155 | 156-157
incm

158-159

> 160

Number of
students

10

(i) Plot a bar chart of the results.

(5)
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( )

(ii) Describe the trend shown in this bar chart.

(Total for Question 3 = 10 marks)
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4 There are four different blood groups, A, B, AB and O.

The antigens on the surface of red blood cells determine a person’s blood group.

o
There are two types of antigen, antigen A and antigen B. g
(@) The table lists the four different blood groups. 3
=
Complete the table by giving the correct type of antigens for each blood group. __|’9
M
2
T
Blood group A B AB @) o
b
Antigen E
(b) If a person needs a blood transfusion, it is important that they receive a suitable
blood group.
Explain the effects on a person who receives a blood group that is not suitable.
)
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(c) Explain which blood group or groups can be given to people with each of the
other blood groups during a transfusion.

(d) The table shows the percentage of students with each type of blood group in a school.

Blood group Percentage (%)

A 42

B 10

AB 4

o) 44

There are 750 students in the school.

Calculate the number of students who can safely receive blood group B.
(3)

number of students = ..

(Total for Question 4 = 12 marks)
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[
4 A
5 This question is about the nervous system.
(a) Describe what is meant by a reflex action.
(3)
(b) Diagram 1 shows a reflex arc.
synapse C
Diagram 1
Name the types of neurone labelled A, B and C.
(3)
A e e e e
3
GO
. J
13
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(c) Diagram 2 shows a neurone from a healthy brain and a neurone from the brain of
someone with Alzheimer’s disease.

VIdY SIHLNIEILIIM LONOG

synaptic
knob

Healthy brain Alzheimer’s disease

Diagram 2

(i) Give three differences between the two neurones.

YISV SIHENEILIEM TON O

YISV SIHLENEILIIM 1ON-OC
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(ii) Acetylcholine is a neurotransmitter.

Explain the importance of acetylcholine in the functioning of the brain.

(iii) One symptom of Alzheimer’s disease is that less acetylcholine is produced in the brain.
Explain why there is less acetylcholine produced in people with Alzheimer’s disease.

Use information from diagram 2 to help your answer.

(Total for Question 5 = 15 marks)
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6 (a) The diagram shows how immobilised enzymes can be used to convert sucrose
into glucose and fructose.

GradeMax

8
& sucrose solution
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glucose and fructose solution
(i) Name the immobilised enzyme used in this process.

&L
L
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s [
2
& (ii) One advantage of using immobilised enzymes is that they do not contaminate
£ the products, glucose and fructose.
JRE]
ln__: Explain how the products could be tested to show that they had not been contaminated
= by the enzyme.
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= (iii) State two other advantages of using immobilised enzymes.
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( )

(b) Biosensors that contain immobilised enzymes can be used to measure the levels
of glucose in blood.

The diagram shows this type of biosensor.

. vauvsIHLNIZLMMIONOG

glucose
.O i
O I o)
* 0. —»H.0
o L4 | ° 272 %
O [ ] —>
o © : ° H202 %5
[ ] | »
. "0, @—*H0, -
|
other solutes . o° | —»H.0,
and blood cells PR SN

[ I\
partially
permeable
membrane

) 7 electrode
|r:1mob|I|sed hydrogen peroxide

glucose )
oxidase (H,0,) display

(i) Explain the function of the partially permeable membrane.

18
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( )

(i) Explain the function of the immobilised enzyme in the biosensor.

Use information from the diagram to help your answer.

(Total for Question 6 = 12 marks)
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7 The diagram shows the bones of a human arm and the muscles that move the lower arm.
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(@) (i) Muscle X needs energy to contract. i_U'
M
Name the process that supplies this energy. =
]
L
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(ii) Muscle X contracts when the lower arm is raised further. »
Describe the changes in shape of muscle X when the lower arm is raised further.
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(i) Explain how the contraction of muscle X causes the lower arm to be raised.

(b) Draw a labelled diagram to show the internal structure of the synovial joint.

(Total for Question 7 = 12 marks)

J
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8 (a) The diagram shows the nucleus of a cell.
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(i) Name the structures labelled P. 2
>
(i) The cell divides by mitosis and two nuclei are produced.
Draw the appearance of the two nuclei.
)
@)
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(b) Before mitosis can occur, the DNA of the cell must replicate. 2
The table lists stages of DNA replication.
Write the numbers 1, 2, 3 and 4 in the boxes to show these stages in the correct order.
Stage Number 8
) 2
complementary bases pair up 9|
=
DNA double helix unwinds =
=
strands separate Z
=]
=
two DNA helices form v
-
5.
I
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( )

(c) The DNA of the nucleus is analysed.

The table shows the results.

Base X adenine Y Z

Pecentage base

in DNA (%) 30 20 30 20

(i) Identify base Z.

DO NOT WRITE IN THIS AREA:

(d) Meiosis is another type of cell division.

SO

Explain why meiosis is important in humans.

£
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(Total for Question 8 = 10 marks)
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TOTAL FOR PAPER =90 MARKS
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