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Q1.

A scientist measured the volume of sweat lost between 9.00 am and 2.59 pm in one day by one person. The graph below shows the results.
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(a)     (i)      Suggest what happened at 11.00 am.

 

	Tick (✔) one box.
	 

	The person moved into a cold room.
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	The person removed their coat.
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	The person started running a race.
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(1)

(ii)     Calculate the total volume of sweat lost between 11.00 am and 1.59 pm.

______________________________________________________________

______________________________________________________________

Total volume of sweat lost = _________ cm3

(1)

(iii)     Suggest one way the person could replace the water that was lost as sweat.

______________________________________________________________

______________________________________________________________

(1)

(b)     (i)      Sweating helps keep our internal body temperature within a narrow range.

Which organ monitors body temperature?

 

	Tick (✔) one box.
	 

	brain
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	kidney
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	pancreas
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(1)

(ii)     The organ that monitors internal body temperature receives information about temperature from the skin.

Which structures in the skin send impulses with this information?

 

	Tick (✔) one box.
	 

	capillaries
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	glands
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	receptors
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(1)

(c)     How does sweating help to control body temperature?

___________________________________________________________________

___________________________________________________________________

(1)

(Total 6 marks)

Q2.

Some students investigated the distribution of dandelion plants in a grassy field. The grassy field was between two areas of woodland.

Figure 1 shows two students recording how many dandelion plants there are in a 1 metre x 1 metre quadrat.

Figure 1
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                                                                                      © Science Photo Library

Figure 2 shows a section across the area studied and Figure 3 shows a bar chart of the students’ results.

Figure 2
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Figure 3
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(a)     How did the students use the quadrat and the 30-metre tape measure to get the results in Figure 3?

Use information from Figure 1.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(b)     (i)      Suggest one reason why the students found no dandelion plants under the trees.

______________________________________________________________

______________________________________________________________

(1)

(ii)     Suggest one reason why the students found no dandelion plants at 16 metres.

______________________________________________________________

______________________________________________________________

(1)

(c)     The teacher suggested that it was not possible to make a valid conclusion from these results.

Describe how the students could improve the investigation so that they could make a valid conclusion.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(Total 7 marks)

Q3.

Two students investigated reflex action times.

This is the method used.

1.      Student A sits with his elbow resting on the edge of a table.

2.      Student B holds a ruler with the bottom of the ruler level with the thumb of Student A.

3.      Student B drops the ruler.

4.      Student A catches the ruler and records the distance.

5.      Steps 1 to 4 are then repeated.

The same method was also used with Student A dropping the ruler and Student B catching the ruler.

(a)     Give two variables the students controlled in their investigation.

1. _________________________________________________________________

2. _________________________________________________________________

(2)

(b)     Figure 1 shows one of the results for the Student A.

Figure 1
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What is the reading shown in Figure 1?

___________________________________________________________________

Reading on ruler = ___________________________ cm

(1)

(c)     Table 1 shows the students’ results.

Table 1

 

	Test
number
	Distance ruler dropped in cm

	
	Student A
	Student B

	1
	9
	12

	2
	2
	13

	3
	6
	13

	4
	7
	  9

	5
	7
	  8

	Mean
	7
	  X


Circle the anomalous result in Table 1 for Student A.

(1)

(d)     What is the median result for Student B?

 

	Tick one box.
	 

	 8
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	11
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	12
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	13
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(1)

(e)     Calculate the value of X in Table 1.

___________________________________________________________________

Mean distance ruler dropped = __________________ cm

(1)

(f)     Figure 2 shows the scale used to convert distance of the ruler drop to reaction time.

Figure 2
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Calculate how much faster the reaction time of Student A was compared to Student B.

Use Figure 2 and Table 1.

___________________________________________________________________

Answer = _____________ s

(2)

(g)     What improvement could the students make to the method so the results are more valid?

 

	Tick one box.
	 

	Use alternate hands when catching the ruler
	[image: image21.png]




	Carry out more repeats
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	Use a longer ruler for catching
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	Use more than two students to collect results
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(1)

(h)     Student A carried out a second investigation to see the effect of caffeine on the reflex action.

Table 2 shows his results.

Table 2

 

	Test
number
	Distance ruler dropped in cm

	
	Without caffeine
	With caffeine

	1
	  9
	5

	2
	  6
	5

	3
	  9
	4

	4
	  6
	7

	5
	10
	4

	Mean
	  8
	5


Give one conclusion about the effect of caffeine on reflex actions.

___________________________________________________________________

___________________________________________________________________

(1)

(Total 10 marks)

Q4.

Figure 1 shows how energy and biomass pass along a food chain.
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(a)    The parsley shown in Figure 1 carries out photosynthesis.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(b)    Which diagram shows the pyramid of biomass for the food chain in Figure 1?

Why is photosynthesis important in the food chain?

Tick (✔) one box.
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(1)

(c)    Figure 2 shows the ways a swallowtail caterpillar transfers 20 J of energy from food.
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What percentage of the energy in the caterpillar’s food is used for growth?

___________________________________________________________________

___________________________________________________________________

Percentage = __________________________

(2)

(d)    The organisms in the food chain are adapted for survival.

(i)     Figure 3 shows a swallowtail caterpillar seen from the back.
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Suggest how the swallowtail caterpillar shown in Figure 3 is adapted to reduce the chance of being eaten by blue tits.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(ii)     Figure 4 shows a hawk.

[image: image29.png]Figure 4




 

Suggest two ways that the hawk is adapted to catch and kill blue tits.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________

(2)

(Total 9 marks)


Blue tit: ©JensGade/iStock
Parsley: © Warren_Price/iStock
Caterpillar ©prettyzhizhi/iStock
Hawk: © kojihirano/iStock
Swallowtail caterpillar: © Anna_Po/iStock

Q5.

Fossils give evidence about organisms that lived a long time ago.

(a)  Scientists have found very few fossils of the earliest life forms.

Give one reason why.

___________________________________________________________________

___________________________________________________________________

(1)

Below is a photograph of a fossilised fish.
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(b)  Suggest how the fossil in the photograph above was formed.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(c)  The species of fish shown in the photograph above is now extinct.

Give two possible causes of extinction.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

Modern fish species have evolved from fish that lived a long time ago.

Evolution is caused by mutation and natural selection.

(d)  What is a mutation?

Tick one box.

 

	A change in a gene
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	Accidental damage to an organism
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	An organism with a new characteristic
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	The loss of a species
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(1)

(e)  Describe the process of natural selection.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 9 marks)

Q6.

The graph below shows some changes that occur during the menstrual cycle.
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(a)  The graph above shows that the lining of the uterus thickens between days 7 and 27.

What is the purpose of thickening the lining of the uterus?

Tick one box.

 

	To allow implantation of the embryo
	[image: image36.jpg]




	To break down waste
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	To prevent sperm reaching the egg
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(1)

(b)  Which hormone causes thickening of the lining of the uterus?

Tick one box.

 

	Auxin
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	Oestrogen
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	Testosterone
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(1)

(c)  On which day is fertilisation most likely to occur?

Use information from the graph above.

___________________________________________________________________

(1)

Contraception can be used to lower the chance of pregnancy.

(d)  Draw one line from each method of contraception to how the method works.

 

	Method of contraception
	 
	How the method works

	 

	 
	 
	Barrier to prevent sperm reaching the egg

	Contraceptive pill
	 
	 

	 
	 
	Contains hormones to stop eggs maturing

	Diaphragm
	 
	 

	 
	 
	Kills
sperm

	Spermicidal cream
	 
	 

	 
	 
	Slows down sperm production


(3)

(e)  The table below gives information about some different methods of contraception.

 

	Method
	Number of pregnancies per 100 women in one year
	Possible Side effects

	Diaphragm and spermicidal cream
	8
	Usually none, but can cause bladder infection in some women

	Condom
	2
	None

	Contraceptive pill
	1
	Mood swings, headaches, high blood pressure, blood clots, breast cancer


A man and a woman decide to use the condom as their method of contraception.

Suggest three reasons for this decision.

Use information from the table above and your own knowledge.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

3. _________________________________________________________________

___________________________________________________________________

(3)

(Total 9 marks)

Q7.

Diabetes is a disease in which the concentration of glucose in a person’s blood may rise to fatally high levels.
Insulin controls the concentration of glucose in the blood.

(a)     Where is insulin produced?

Draw a ring around one answer.

 

	gall bladder
	liver
	pancreas


(1)

(b)     People with diabetes may control their blood glucose by injecting insulin.

(i)      If insulin is taken by mouth, it is digested in the stomach.

What type of substance is insulin?

Draw a ring around one answer.

 

	carbohydrate
	fat
	protein


(1)

(ii)     Apart from using insulin, give one other way people with diabetes may reduce their blood glucose.

______________________________________________________________

(1)

(c)     The bar chart shows the number of people with diabetes in different age groups in the UK.
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(i)      Describe how the number of males with diabetes changes between the ages of 0 – 44 years and 75 years and over.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(3)

(ii)     Compare the number of males and females with diabetes:

between the ages of 0 and 64 years

______________________________________________________________

______________________________________________________________

______________________________________________________________

over the age of 65 years.

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 8 marks)

Q8.

Darwin’s theory of natural selection states that all living things have evolved from simple life forms.

(a)     Use the correct answer from the box to complete the sentence.

 

	three billion                        three million                        three thousand


Darwin’s theory states that life began on Earth _____________________

years ago.

(1)

(b)     Life evolved due to changes in genes. Changes in genes cause variation.

Complete the sentences.

Changes in genes are called ______________________________ .

Individuals with characteristics most suited to the environment are more likely 

to survive and _______________________ .

(2)

(Total 3 marks)

Q9.

(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: image44.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)
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