1.
(a)
The table below refers to structural features of two types of blood vessels. If the feature is correct, place a tick ([image: image1.wmf]) in the appropriate box, and if the feature is incorrect, place a cross ([image: image2.wmf]) in the appropriate box.

	Blood vessel
	Structural feature

	
	Valves present
	Wall has pores
	Wall a single layer
of cells

	Capillary
	
	
	

	Vein
	
	
	


(3)

(b)
The wall of the aorta, a major artery, has many elastic fibres in it. Suggest a reason for the presence of these fibres.

...............................................................................................................................................

...............................................................................................................................................

(1)

(Total 4 marks)

2.
The photograph below shows human blood cells, as seen using a light microscope.

[image: image3.png]



(a)
Identify the cells labelled A and B.

A............................................................................................................................................

B.............................................................................................................................................

(2)

(b)
Describe how the cells labelled A are involved in the body's defence against disease.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(2)

(c)
Describe the functions of the cells labelled B.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
(3)

(Total 7 niarks)

3.
The diagram below shows some epithelial cells from a villus in the ileum.

[image: image4.wmf]Lumen of ileum
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(a)
Name the cell structure labelled A and the cell labelled B. In each case explain how they assist in the functioning of the ileum.


Cell structure A

Name ...........................................................................................................................

Function ......................................................................................................................

.....................................................................................................................................


Cell B

Name ...........................................................................................................................

Function ......................................................................................................................

.....................................................................................................................................

(4)

(b)
An investigation was carried out to determine the rates of absorption by the ileum of the monosaccharide sugars glucose, galactose and fructose. The results of the investigation are shown in the table below. Absorption rates are relative to the rate for glucose absorption.

	Monosaccharide
	Rate of absorption

	Glucose
	1.00

	Galactose
	1.10

	Fructose
	0.43


(i)
Monosaccharides are produced by the digestion of sugars in the diet. For each of the monosaccharides galactose and fructose, name a disaccharide from which it will be released in digestion and name the digestive enzyme involved.


Galactose


Name of disaccharide .......................................................................................


Name of enzyme ...............................................................................................


Fructose


Name of disaccharide .......................................................................................


Name of enzyme ...............................................................................................

(2)

(ii)
Compare the absorption of galactose and fiuctose with the absorption of glucose.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(iii)
Suggest an explanation for any difference you have described.

.....................................................................................................................................

.....................................................................................................................................

(1)

(Total 9 marks)

4.
(a)
The diagram below shows a stage in the division of a cell taken from the testis of an animal. The diploid number of chromosomes of the animal is 4.

[image: image5.wmf]

Identify the stage of meiosis shown in the diagram.

...............................................................................................................................................

(2)

(b)
The life cycle of a human can be represented by the diagram below.
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The diploid number of chromosomes in a human cell is 46.


State the number of chromosomes present in each of the following.

(i) Sperm ………...........................................................................................................

(ii) Zygote ……..............................................................................................................

(iii) A cell in the embryo …..…......................................................................................

(3)

(c)
Describe spermatogenesis in humans.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(5)

(Total 10 marks)

5.
The photograph below shows a section through a leaf, as seen using a light microscope.

[image: image7.png]



(a)
Name the tissues labelled A, B and C.

A ……………………………………………………………………………..……….........

B …………………………………………………………………………...………………

C ………………………………………………………………………………...………….

(3)

(b)
Explain how the tissue labelled C is adapted for the function of gas exchange.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(3)

(Total 6 marks)

6.
An investigation was carried out into the digestion of starch in different regions of the human digestive system.


3 cm3 of 1% starch solution was placed in each of four tubes. Similar masses of the tissues shown in the table below were taken and ground up separately in 10 cm3 of distilled water.
1 cm3 of the resulting suspension was added to the tubes as shown in the table below. A control tube was set up containing 3 cm3 of the starch solution and 1 cm3 of distilled water.


After incubation at 37 °C for 15 minutes, the contents of each tube were tested for the presence of reducing sugar.


The results of the investigation are shown in the table below.

	Tube number
	Tissue suspension added
	Presence of reducing sugar

	1
	Salivary gland
	Present

	2
	Stomach wall
	Absent

	3
	Duodenum wall
	Absent

	4
	Pancreas
	Present

	5 (control)
	None
	Absent


(a)
(i)
Name the enzyme that causes the digestion of starch.

......................................................................................................................

(1)

(ii)
Describe the effect of this enzyme on starch.

......................................................................................................................

......................................................................................................................

......................................................................................................................

......................................................................................................................

(2)

(b)
Suggest the purpose of the control.

...............................................................................................................................

...............................................................................................................................

(1)

(c)
Suggest reasons for each of the following.

(i)
The absence of starch digestion in Tube 2.

......................................................................................................................

......................................................................................................................

(1)

(ii)
The difference between the results for Tube 3 and Tube 4.

......................................................................................................................

......................................................................................................................

(1)

(d)
Describe how the products of starch digestion are absorbed from the small intestine into the blood.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

(6)

(Total 12 marks)

7.
An experiment was carried out to investigate the effect of temperature on the uptake of potassium ions by barley roots. Barley roots were cut off a growing plant and placed in a culture solution containing potassium ions, and maintained at 5 °C. Air was bubbled through the culture solution, as shown in the diagram below.

[image: image8.wmf].
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The concentration of potassium ions in the culture solution at the start of the experiment was 8.0 mmol per dm3.


The concentration of potassium ions in the barley root cells was determined after 10 hours. The experiment was then repeated, using fresh barley roots, at temperatures of 10 °C, 20 °C and 30 °C.


The results are shown in the table below.

	Temperature/°C
	Concentration of potassium ions in barley root cells/ mmol per dm3

	5
	30.0

	10
	42.0

	20
	80.0

	30
	112.0


(a)
Describe the relationship between temperature and the uptake of potassium ions.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(b)
(i)
Calculate the percentage difference between the concentration of potassium ions in the culture solution at the start of the experiment and the concentration of potassium ions in the barley cells after 10 hours at 10 °C. Show your working.

Answer .........................................

(2)

(ii)
What does your answer suggest about the mechanism for the uptake of potassium ions? Give an explanation for your answer.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(3)

(c)
This experiment was repeated, but nitrogen gas, instead of air, was bubbled through the culture solution. The uptake of potassium ions was found to be almost zero. Suggest an explanation for this observation.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(2)

(Total 9 marks)

8.
The graph below shows changes in the concentration of oestrogen in the blood plasma of a woman during the menstrual cycle.
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(a)
On the graph, draw an arrow to show where ovulation is most likely to occur.

(1)

(b)
Oestrogen is secreted by the corpus luteum. Name one hormone, other than oestrogen, that is secreted by the corpus luteum and describe one effect of this hormone.

Hormone ...............................................................................................................................

Effect ....................................................................................................................................

...............................................................................................................................................

(2)

(c)
Describe the roles of FSH (follicle stimulating hormone) and LH (luteinising hormone) in the control of the menstrual cycle.

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

…...........................................................................................................................................

(5)

(Total 8 marks)
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