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Q1.

(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.

 

	Neurone A is a
	motor neurone.

relay neurone.

sensory neurone.


 

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

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 ([image: image3.png]


) one box.

	contract
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	relax
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	stretch
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(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)

(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
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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.

 

	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


(i)      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)

(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)

Q2.

In diabetics blood glucose concentrations are sometimes abnormal.

(a)     Name the organ that monitors the concentration of glucose in the blood.

___________________________________________________________________

(1)

(b)     Diabetics can measure their blood glucose concentration.

The graph shows the best blood glucose concentration and the acceptable range of blood glucose concentration at different times.

[image: image9.png]Blood glucose
concentration in
mmol per dms

EESEESEEEE:
Before meals 2 hours Before going
after meals tobed
Time
T
Key: Bostconcontration | Accoptablo rango




 

What is the acceptable range for the blood glucose concentration before meals?

From ________________________ to ________________________ mmol per dm3

(1)

(c)     The amount of insulin a diabetic injects can be changed so that blood glucose concentration is kept near to the best level.

Two hours after eating breakfast a diabetic measures his blood glucose concentration.
His blood glucose concentration is 13 mmol per dm3.

He reads these instructions:

•        for every 2 mmol per dm3 of blood glucose above the best concentration, inject 1 unit more of insulin

•        for every 2 mmol per dm3 of blood glucose below the best concentration, inject 1 unit less of insulin.

How should he change his normal insulin injection to bring his blood glucose level to the best concentration?

Show clearly how you work out your answer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Answer = _______________________________________

(3)

(Total 5 marks)

Q3.

This question is about the nervous system.

(a)     Describe the difference between the function of a receptor and the function of an effector.

In your answer you should give one example of a receptor and one example of an effector.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(b)     Synapses are important in the nervous system.

(i)     What is a synapse?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(ii)     Describe how information passes across a synapse.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(c)     Reflexes may be co-ordinated by the brain or by the spinal cord.

(i)     The reflexes from sense organs in the head are co-ordinated by the brain.

Name a sense organ involved in a reflex co-ordinated by the spinal cord.

______________________________________________________________

(1)

(ii)     The table shows information about reflexes co-ordinated by the brain and reflexes co-ordinated by the spinal cord.

 

	Organ co-ordinating the reflex
	Mean length of neurones involved in cm
	Mean time taken for reflex in milliseconds
	Mean speed of impulse in cm per millisecond

	Brain
	12
	  4
	3

	Spinal cord
	80
	50
	 


Calculate the mean speed of the impulse for the reflex co-ordinated by the spinal cord.

______________________________________________________________

______________________________________________________________

Mean speed = ________ cm per millisecond

(1)

(iii)     In reflexes co-ordinated by the brain there are no relay neurones.

Suggest why there is a difference in the mean speed of the impulse for the two reflexes.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 12 marks)

Q4.

Some genetic disorders are caused by alleles inherited from the parents.

(a)     What are alleles?

___________________________________________________________________

___________________________________________________________________

(1)

(b)     Describe how embryos can be screened for the alleles that cause genetic disorders.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(c)     Polydactyly is a genetic disorder that leads to extra fingers or toes.

Polydactyly is caused by a dominant allele, D.

The photograph shows the hand of a person with polydactyly.
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© Adem Demir/Hemera.

A man has polydactyly. His wife does not have polydactyly.

This couple‘s children have a 50% chance of having polydactyly.

Draw a genetic diagram to explain why.

 

 

 

 

 

 

 

 

 

(3)

(d)     Cystic fibrosis is another genetic disorder. It is caused by a recessive allele.

The diagram shows the inheritance of cystic fibrosis in one family.

[image: image11.png]1 2
2 e
Man with normal health

Man with cystic fibrosis

O Worman with normal health

O Woman with cystic fibrosis




 

Woman 5 is pregnant with her fourth child.

What is the probability that this child will have cystic fibrosis?

Draw a genetic diagram to explain your answer.

Use the following symbols.

    N = allele for normal health
    n = allele for cystic fibrosis

 

 

 

 

 

 

 

 

 

(4)

(Total 12 marks)

Q5.

Some weed killers are selective.

Selective weed killers kill broad-leaved weed plants, but do not kill narrow-leaved grass plants.

The diagram below shows some weeds growing on a grassy lawn.
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Some students investigated the effect of a selective weed killer on the weeds growing in a lawn. They used 0.5 m × 0.5 m quadrats.

The lawn was 20 metres long and 10 metres wide.

This is the method used.

1.   Divide the lawn into two halves, side A and side B.

2.   Place 5 quadrats in different positions on side A.

3.   Place 5 more quadrats in different positions on side B.

4.   Count the number of weed plants in each quadrat.

5.   Spray side A with weed killer solution.

6.   Spray side B with the same volume of water.

7.   Repeat steps 2-4 after 2 weeks.

(a)  Suggest a method the students should have used to place each quadrat.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(1)

(b)  Give the reason for the method you suggested in part (a).

___________________________________________________________________

___________________________________________________________________

(1)

(c)  Explain why the students used water on one side of the lawn instead of weed killer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

The table below shows the students’ results.

 

	 
	Number of weeds per quadrat

	 
	At start
	After 2 weeks

	 
	Side A (Weed killer)
	Side B (Water)
	Side A (Weed killer)
	Side B (Water)

	 
	8
	14
	3
	8

	 
	2
	9
	4
	15

	 
	12
	3
	0
	7

	 
	15
	16
	2
	12

	 
	13
	3
	1
	13

	Mean
	10
	9
	2
	X


(d)  Calculate the mean value, X, in the table above.

___________________________________________________________________

___________________________________________________________________

Mean value, X = ______________________

(1)

(e)  Calculate the percentage decrease in the number of weeds on side A after 2 weeks.

Use the following equation:
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Percentage decrease = ______________________

(2)

(f)  One student thought the results were not valid.

Suggest one improvement the students could have made to the method to make the results more valid.

Give the reason for your answer.

Improvement ________________________________________________________

___________________________________________________________________

Reason ____________________________________________________________

___________________________________________________________________

(2)

(Total 9 marks)

Q6.

The diagram shows the position of two glands, A and B, in a woman.
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(a)     (i)      Name glands A and B.

A ___________________________________

B ___________________________________

(2)

(ii)     Gland A produces the hormone Follicle Stimulating Hormone (FSH).

FSH controls changes in gland B.

How does FSH move from gland A to gland B?

______________________________________________________________

(1)

(b)     (i)      A woman is not able to become pregnant. The woman does not produce mature eggs. The woman decides to have In Vitro Fertilisation (IVF) treatment.

Which two hormones will help the woman produce and release mature eggs?

Tick ([image: image15.png]


) one box.

 

	FSH and Luteinising Hormone (LH)
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	FSH and oestrogen
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	Luteinising Hormone (LH) and oestrogen
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(1)

(ii)     Giving these hormones to the woman helps her to produce several mature eggs. 
Doctors collect the mature eggs from the woman in an operation.

Describe how the mature eggs are used in IVF treatment so that the woman may become pregnant.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(3)

(iii)    IVF clinics have been set a target to reduce multiple births.

 

	At least 76% of IVF treatments should result in single babies and a maximum of 24% of treatments should result in multiple births.


Suggest one reason why the clinics have been set this target to reduce multiple births.

______________________________________________________________

______________________________________________________________

(1)

(c)     Two clinics, R and S, used IVF treatment on women in 2007. Doctors at each clinic used the results of the treatments to predict the success rate of treatments in 2008.

The table shows the information.

 

	 
	Total number of IVF treatments in 2007
	Number of IVF treatments resulting in pregnancy in 2007
	Predicted percentage success rate in 2008

	Clinic R
	1004
	200
	18–23

	Clinic S
	98
	20
	3–56


(i)      Compare the success rates of the two clinics in 2007.

______________________________________________________________

______________________________________________________________

(1)

(ii)     The range of the predicted success rate in 2008 for clinic R is much smaller than the range of the predicted success rate for clinic S.

Suggest why.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 11 marks)

Q7.

Genetic disorder E is a condition caused by a change in the chromosomes.

(a) /    Figure 1 shows the chromosomes from one cell of a person with genetic disorder E.
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(i)      How do you know this person is female?

Use information from Figure 1.

______________________________________________________________

______________________________________________________________

(1)

(ii)     Describe how the chromosomes shown in Figure 1 are different from the chromosomes from a person who does not have genetic disorder E.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(b)     As a woman gets older, the chance of her having a baby with genetic disorder E increases.

Figure 2 shows this.
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(i)      The chance of a 35-year-old woman having a baby with genetic disorder E is 2 per 1000 births.

What is the chance of a 40-year-old woman having a baby with genetic disorder E?

_____________ per 1000 births

(1)

(ii)     A 40-year-old woman is more likely than a 35-year-old woman to have a baby with genetic disorder E.

How many times more likely?

_____________________ times

(1)

(c)     A 41-year-old woman wants to have a baby. A 41-year-old woman has an increased chance of having a baby with genetic disorder E.

Doctors can screen embryos for genetic disorder E.

The table gives some information about two methods of embryo screening.

 

	Method 1
	Method 2

	1. The woman is given hormones to
    cause the release of a few eggs.
    The eggs are taken from her body
    in a minor operation.
    The eggs are fertilised in a glass
    dish.
	1. The woman gets pregnant in the
    normal way.

	2. One cell is taken from each embryo
    when the embryo is 3 days old.
	2. Cells are taken when the embryo is
    10 weeks old.

	3. Cells are screened for genetic
    disorder E.
	3. Cells are screened for genetic
    disorder E.

	4. An unaffected embryo is placed in
    the woman’s uterus.
    Embryos that are not used are
    destroyed or used in medical
    research.
	4. An unaffected fetus is allowed to
    develop.
    If the fetus has genetic disorder
    E, the woman can choose to have
    an abortion.

	5. This method costs about £6000.
	5. This method costs about £600.


Use information from the table to give two advantages and one disadvantage of Method 1 compared with Method 2 for detecting genetic disorder E.

Advantages of Method 1:

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

Disadvantage of Method 1:

___________________________________________________________________

___________________________________________________________________

(3)

(Total 8 marks)

Q8.

The diagram below shows a food chain in a garden.
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Lettuce © destillat/iStock/Thinkstock; Snail ©Valengilda/iStock/Thinkstock; Shrew © GlobalT/iStock/Thinkstock

(a)     Name one consumer shown in the diagram above.

___________________________________________________________________

(1)

(b)     Name one carnivore shown in the diagram above.

___________________________________________________________________

(1)

(c)     A disease kills most of the shrews in the garden.

Suggest why the number of snails in the garden may then increase.

___________________________________________________________________

___________________________________________________________________

(1)

(d)     What is the name given to all the snails in the garden shown in the diagram above?

 

	Tick one box.
	 

	Community
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	Ecosystem
	[image: image23.png]




	Population
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	Territory
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(1)

(e)     Which pyramid of biomass is correct for the food chain shown in the diagram above?

Tick one box.
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(1)

(f)     Some snails ate some lettuces.

The lettuces contained 11 000 kJ of energy.

Only 10% of this energy was transferred to the snails.

Calculate the energy transferred to the snails from the lettuces.

___________________________________________________________________

Energy = ________________________________ kJ

(1)

(g)     Give one reason why only 10% of the energy in the lettuces is transferred to the snails.

 

	Tick one box.
	 

	The lettuces carry out photosynthesis
	[image: image27.png]




	The snails do not eat the roots of the lettuces
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	Not all parts of a snail can be eaten
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(1)

(h)     Abiotic factors can affect the food chain.

Wind direction is one abiotic factor.

Name one other abiotic factor.

___________________________________________________________________

(1)

(Total 8 marks)

Q9.

Figure 1 shows a ring-tailed lemur.

Figure 1
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The table below shows part of the classification of the ring-tailed lemur.

 

	Classification group
	Name

	Kingdom
	Animalia

	Phylum
	Chordata

	 
	Mammalia

	 
	Primates

	 
	Lemuroidea

	Genus
	Lemur

	 
	catta


(a)  Complete the table above to give the names of the missing classification groups.

(2)

(b)  Give the binomial name of the ring-tailed lemur.

Use information from the table above.

___________________________________________________________________

(1)

Lemurs are only found on the island of Madagascar.

Madagascar is off the coast of Africa.

Scientists think that ancestors of modern lemurs evolved in Africa and reached Madagascar about 50-60 million years ago.

Today there are many species of lemur living on Madagascar.

Figure 2 shows information about water currents.

Figure 3 shows the distribution of three species of lemur on Madagascar.

 

	Figure 2
	Figure 3
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(c)  Suggest how ancestors of modern lemurs reached Madagascar.

___________________________________________________________________

___________________________________________________________________

(1)

(d)  Describe how the ancestors of modern lemurs may have evolved into the species shown in Figure 3.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
___________________________________________________________________

(5)

(Total 9 mark)
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