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1.

A person with Type 1 diabetes cannot make enough insulin.
(a)

Which organ makes insulin?
Tick one box.

Adrenal gland

Pancreas

Pituitary gland

Thyroid
(1)

(b)

A person with Type 1 diabetes can control the concentration of glucose in the blood by
injecting insulin.
Complete the sentences.
Choose answers from the box.
DNA

glycogen

kidney

liver

protein

skin

Insulin acts on an organ called the _____________________ .
This organ then takes in excess glucose from the blood and changes
the glucose into _____________________ .
(2)

(c)

Insulin cannot be taken as a tablet. This is because insulin is a type of protein.
What would happen to the insulin in the tablet if it reached the stomach?
___________________________________________________________________
___________________________________________________________________
(1)
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Two people each drank the same volume of a glucose drink.
Person A has Type 1 diabetes.
Person B does not have diabetes.
Figure 1 shows how the concentration of glucose in their blood changed.
Figure 1
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(d)

How much higher was the highest concentration of glucose in the blood of person A than
the highest concentration in person B?
Use information from Figure 1.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Answer = ______________________ mmol/dm3
(2)

(e)

Describe one other way that the results for person A were different from the results for
person B.
Use information from Figure 1.
___________________________________________________________________
___________________________________________________________________
(1)

Type 2 diabetes is another form of diabetes. Type 2 diabetes is common in obese people.
People with Type 2 diabetes make enough insulin, but still cannot control their blood glucose
concentration. This is because the body cells are not sensitive to the insulin.
Figure 2 shows information about abdominal fat and insulin sensitivity in body cells.
Figure 2
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(f)

What type of relationship is shown in Figure 2?
Tick one box.

A negative correlation

No correlation

A positive correlation
(1)

(g)

A person is at risk of developing Type 2 diabetes.
Suggest two ways the person could lower the chance of developing Type 2 diabetes.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 10 marks)

2.

Some students investigated phototropism in plant seedlings.
This is the method used.
1.

Measure the lengths of the shoots of 20 seedlings.

2.

Set up four groups of seedlings as follows:
•

A − bottom of shoot covered in aluminium foil

•

B − tip covered in aluminium foil

•

C − tip removed

•

D − no changes.

3.

Put the seedlings in a cardboard box.

4.

Use a lamp to shine a light into the box through a hole in one side.

5.

After one day, re-measure the lengths of the shoots.

6.

Make a drawing of the appearance of one seedling from each group.
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Figure 1 shows the appearance of one seedling in each group at the start of the investigation.
Figure 1

(a)

Which two conditions should the students have kept constant for each group of seedlings?
Tick two boxes.

The length of the roots

The number of seedlings in each group

The temperature

The thickness of the aluminium foil

The volume of water added to the soil
(2)
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(b)

What is the purpose of the aluminium foil?
Tick one box.

To hold the shoot straight

To keep the shoot warm

To remove the effect of gravity

To stop light reaching the shoot
(1)

Figure 2 shows the students’ results.
Figure 2

(c)

A

B

C

D

Mean length of shoot at start in mm

23

24

21

25

Mean length of shoot after 1 day in mm

28

30

23

30

Mean change in length of shoot in mm

5

6

2

5

Suggest how the students measured the lengths of the curved shoots of seedlings A and D
at the end of the investigation.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
www.examqa.com

Page 6 of 28

(d)

The students concluded that the tip of the shoot is needed for the plant to respond to light.
Give evidence for this conclusion from Figure 2.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(e)

A hormone stimulates growth in shoots.
Which distribution of the hormone would cause the results seen in shoot D?
Tick one box.

(1)
(Total 8 marks)
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3.

Car drivers need quick reactions to avoid accidents.
A student uses a computer program to measure reaction time.
The computer screen shows a traffic light on red. The traffic light then changes to green.
The diagram below shows the change the person sees on the computer screen.

When the traffic light changes to green the person has to click the computer mouse as quickly as
possible.
The computer program works out the time taken to react to the light changing colour.
(a)

Special cells detect the change in colour.
(i)

What word is used to describe special cells that detect a change in the environment?
Draw a ring around the correct answer.

(1)

(ii)

Where in the body are the special cells that detect the change in colour of the traffic
lights?
______________________________________________________________
(1)

(b)

The student used the computer program on one computer to measure the reaction times of
people of different ages.
(i)

Give one variable the student should control so that a fair comparison can be made
between the people of different ages.
______________________________________________________________
______________________________________________________________
(1)
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(ii)

The student did each measurement three times to calculate a mean value.
The table shows the results.

Age in years

Mean reaction time
in milliseconds

15

242

30
45

221

60

258

75

364

90

526

The reaction times for the 30-year-old person were 192, 174 and 180 milliseconds.
Calculate the mean reaction time of the 30-year-old person.
______________________________________________________________
______________________________________________________________
Mean reaction time = ___________________ milliseconds
(1)

(iii)

Which one of the following is an advantage of repeating each test three times and
not doing the test just once?
Tick (✔) one box.
Any anomalies can be identified.
The results will be more precise.
There will be no errors.
(1)
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(iv)

Some people think that old people should not be allowed to drive a car.
Why is it more dangerous for old people to drive cars?
Use information from the table above to support your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)

4.

Humans use the nervous system to react to changes in the environment.
(a)

(i)

Which word means a change in the environment?
Draw a ring around the correct answer.
neurone

reflex

stimulus
(1)

(ii)

Figure 1 shows a light receptor cell.

Use the correct answer from the box to label part A on Figure 1.
chloroplast

cytoplasm

vacuole
(1)
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(b)

Figure 2 shows a boy riding a bicycle on a sunny day.
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(i)

Receptors in the boy’s body detect changes in the environment.
Complete the table to show which organ of the body contains the receptors for each
change in the environment.

Change in the environment

Organ that contains the
receptors

Sound of traffic from behind him

Flashing blue lights of a police car

Cooler air temperature in the shadows
(3)
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(ii)

The boy’s response to danger is to pull on the bicycle brakes.
Which type of effector causes this response?
Tick ( ) one box.

A gland

A muscle

A synapse
(1)
(Total 6 marks)

5.

(a)

Humans need to remove waste products from their bodies.
Which organ removes waste carbon dioxide from the body?
Tick ( ) one box.

Liver

Lung

Skin
(1)
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(b)

Kidneys make urine. Urine is stored in the bladder.
Which one of the following stages is involved in making urine in a healthy kidney?
Tick ( ) one box.

Filtering the blood

Reabsorbing all of the ions

Reabsorbing all of the water
(1)

(c)

A healthy kidney keeps the correct amount of water in the blood.
If there is too much water in the blood, what might happen to the blood cells?
Tick ( ) one box.

They will take in water and burst.

There will be no change.

They will lose water and shrink.
(1)
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(d)

A child has kidney failure.
A doctor recommends dialysis to treat the kidney failure.
Before dialysis starts, the doctor measures the concentration of glucose and of urea in the
child’s blood.
The concentration of glucose in the dialysis fluid is 6 mmol per dm3.
The results are shown below in the table.
Concentration
in the blood
before dialysis starts
in mmol per dm3
Glucose

6

Urea
(i)

28

Suggest what the concentration of glucose in the blood will be after the dialysis
treatment.
Draw a ring around the correct answer.
less than 6

6

more than 6
(1)

(ii)

Suggest what the concentration of urea in the blood will be after the dialysis
treatment.
Draw a ring around the correct answer.
less than 28

28

more than 28
(1)

(iii)

Give a reason for your answer to part (d)(ii).
______________________________________________________________
______________________________________________________________
(1)
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(e)

(i)

Some patients have kidney transplants. Transplanted kidneys may be rejected by the
body.
Use the correct answer from the box to complete the sentence.
antibodies

hormones

tissues

Transplanted kidneys have proteins on the surface of the cells. These proteins
may be attacked by the patient’s ___________________________ .
(1)

(ii)

It is important to prevent rejection of a new kidney.
Which one of the following helps to prevent the kidney from being rejected?
Tick ( ) one box.

Giving the patient antibodies

Giving the patient painkillers

Tissue typing the donor kidney
(1)
(Total 8 marks)
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6.

Blood glucose concentration in humans must be kept between 4.4 and 6.1 mmol per dm3.
Four students, A, B, C and D, tested their blood glucose concentration with glucose testing
strips.
The diagram shows the results of their tests and the key from the test strip bottle.

(a)

(i)

Which student, A, B, C or D, has diabetes and has eaten a large piece of cake?

(1)

(ii)

Which student, A, B, C or D, is in most need of eating carbohydrates?

(1)

(iii)

Which student, A, B, C or D, has a healthy blood glucose
concentration?

(1)
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(b)

(i)

Name the hormone that people with diabetes inject to prevent their blood glucose
concentration from becoming too high.
______________________________________________________________
(1)

(ii)

Blood glucose concentration is monitored in the body.
Which organ monitors blood glucose concentration?
Draw a ring around the correct answer.
brain

liver

pancreas
(1)
(Total 5 marks)

7.

(a)

Diagram 1 shows the neurones and parts of the body involved in a response to touching a
hot object.
Diagram 1
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A neurone is a nerve cell. Neurones carry impulses around the body.
(i)

Draw a ring around the correct answer to complete each sentence.
motor neurone.
Neurone A is a

relay neurone.
sensory neurone.

an effector.
At point Y there is a tiny gap between two neurones called

a receptor.
a synapse.
(2)

(ii)

The hand touches a hot object. An impulse travels through the nervous system to the
muscle (point X). The muscle moves the hand away from the hot object.
What does the muscle do to move the hand away from the hot object?
Tick ( ) one box.
contract

relax

stretch
(1)

(iii)

The action described in part (a) (ii) is a reflex action.
How can you tell that this action is not a conscious action?
Use information from the diagram.
______________________________________________________________
______________________________________________________________
(1)
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(iv)

Reflex actions like this are useful.
Explain why.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(b)

Some students investigated the effect of caffeine on a person’s reaction time.
The students used the following steps.
1. One student held a ruler just above a second student’s hand, as shown in Diagram 2.
Diagram 2

2. The student let go of the ruler. The second student caught it as soon as possible, as
shown in Diagram 3.
Diagram 3
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3. The students repeated this experiment seven more times.
4. The student catching the ruler then drank a cup of strong coffee.
Coffee contains caffeine.
5. Fifteen minutes after drinking the coffee the students repeated steps 1 to 3.
Table 1 and Table 2 show the students’ results.

(i)

Table 1

Table 2

Distance ruler fell
before it was caught
in cm

Distance ruler fell
before it was caught
in cm

Before drinking coffee

After drinking coffee

18

8

21

13

25

11

15

17

19

10

16

14

12

13

21

13

Mean = 18.4

Mean = 12.4

The students used the reading on the ruler as a measure of the reaction time.
What do the results show about the effect of caffeine on reaction time?
______________________________________________________________
______________________________________________________________
(1)
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(ii)

Look carefully at all the data in Table 1 and Table 2.
Using the data in Table 1 and Table 2, give one reason why a scientist may not
accept your conclusion in part (b) (i).
______________________________________________________________
______________________________________________________________
(1)

(iii)

How could the students improve their investigation?
Suggest two ways.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)
(Total 10 marks)

8.

A student investigated growth in plants.
The student:
•

planted a seed in damp soil in a plant pot

•

put the plant pot in a dark cupboard.

The image below shows the result after 5 days.

(a)

Draw a ring around the correct answer to complete each sentence.
away from water.
(i)

After the 5 days, the root had grown

in the direction of the force of gravity.
towards light.
(1)
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against the force of gravity.
(ii)

After the 5 days, the shoot had grown

away from light.
towards water.
(1)

(b)

After the plant had grown, the student put the plant pot by a window with lots of light.
The illustration below shows this.

(i)

Complete the diagram below to show the appearance of the student’s plant after 20
days by the window.

(1)

(ii)

Explain the advantage to the plant of growing in the way that you have drawn in part
(b)(i).
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 5 marks)
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9.

The diagram below shows the pathway for a simple reflex action.

(a)

What type of neurone is neurone X?
Draw a ring around the correct answer.
motor neurone

relay neurone

sensory neurone
(1)

(b)

There is a gap between neurone X and neurone Y.
(i)

What word is used to describe a gap between two neurones?
Draw a ring around the correct answer.
effector

receptor

synapse
(1)

(ii)

Draw a ring around the correct answer to complete the sentence.
a chemical.
Information passes across the gap as

an electrical impulse.
pressure.
(1)

(c)

Describe what happens to the muscle when it receives an impulse from neurone Z. How
does this reflex action help the body?
What happens to the muscle ___________________________________________
___________________________________________________________________
How this helps the body _______________________________________________
___________________________________________________________________
(2)
(Total 5 marks)
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10.

Human body temperature must be kept within narrow limits.
The image shows a cyclist in a race.

© Ljupco/iStock/Thinkstock

(a)

Use the correct answer from the box to complete each sentence.
blood

brain

kidney

sweat

urine

The cyclist’s body temperature is monitored by a centre in the _____________ .
This centre is sensitive to the temperature of the cyclist’s _________________ .
If the cyclist’s body temperature increases, his body increases
the production of ___________________ .
(3)

(b)

(i)

Cyclists drink sports drinks after a race.
The table below shows the ratio of glucose to ions in three sports drinks, A, B and C.
Sports drink

Ratio of glucose (g per dm3) to
ions (mg per dm3)

A

B

C

15:14

12:1

2:7

The closer this ratio of glucose to ions is to 1:1 in a sports drink, the faster the body
replaces water.

Which sports drink, A, B or C, would replace water fastest in an athlete?
(1)
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(ii)

Why should sports drinks contain ions?
______________________________________________________________
______________________________________________________________
(1)

(iii)

Why should a person with diabetes not drink too much sports drink?
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)

11.

A person’s kidneys stop working. The person may be treated using a dialysis machine.
Some students made a model of a dialysis machine.
Figure 1 shows the students’ model.
Figure 1

The fake blood contained:
•

water

•

sodium ions

•

urea

•

glucose

•

protein.

(a)

(i)

Suggest why the students kept the water in the beaker at 37 °C.
______________________________________________________________
______________________________________________________________
(1)
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(ii)

The dialysis tubing separates the fake blood from the water in the test tube.
Figure 2 shows the fake blood, the dialysis tubing and the water in the test tube.
Figure 2

After 1 hour, the students tested the water in the test tube to see which substances
had filtered through from the fake blood.
Name one substance that the students would find in the water in the test tube after 1
hour.
______________________________________________________________
(1)

(iii)

Give a reason for your answer to part (a)(ii).
______________________________________________________________
______________________________________________________________
______________________________________________________________
(1)

(iv)

In hospitals, dialysis machines use dialysis fluid, not pure water.
Dialysis fluid contains the same concentration of useful substances as the blood.
Which substance is at the same concentration in dialysis fluid as in blood?
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Tick ( ) one box.
Glucose

Insulin

Oxygen
(1)

(b)

When the kidneys stop working, the person can be treated by a continuous process called
CPD.
In CPD:
•

dialysis fluid is put into the abdomen

•

the fluid is changed four times a day at home

•

changing the fluid takes about 45 minutes.

Suggest two advantages of having CPD instead of treatment on a dialysis machine.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 6 marks)

12.

The body controls internal conditions.
(a)

Use words from the box to complete the sentences about water loss from the body.
kidneys
(i)

liver

lungs

skin

Water is lost in sweat via the _________________________
(1)

(ii)

Water is lost in urine via the __________________________
(1)

(iii)

Water is lost in the breath via the ______________________
(1)
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(b)

Students investigated body temperature in the class.
The bar chart shows the results.

Body temperature in °C
(i)

One student used the bar chart to calculate the mean body temperature of the class.
The student calculated the mean body temperature as 37.0 °C.
How did the student use the bar chart to calculate the mean?
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(ii)

How many students had a body temperature higher than the mean of 37.0 °C
______________________________________________________________
(1)

(iii)

Body temperature must be kept within a narrow range.
Why?
______________________________________________________________
______________________________________________________________
(1)
(Total 7 marks)
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