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Instructions

e Answer every question in the space provided on this paper.

Write in black or dark blue ink. Pencil may be used for diagrams and graphs.

Fill in your name, centre number and candidate number above.

Show your working: a correct method can earn marks even if the answer is wrong.

Information

e This paper has 10 questions worth 97 marks in total.
e The marks for each question or part are shown in brackets, for example [3].

Advice

e Read every question through once before you write anything.
e Use the marks in brackets to judge how long to spend on each part.
e If you finish early, go back and check your working.

Turn over »

This booklet has 20 pages, including this cover.

Print at 100% (Actual size) so diagrams keep their real measurements.



1 Fig. 6.1 shows a section through human skin.
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Fig. 6.1

(@) In Table 6.1, write the letter from Fig. 6.1 which labels the structure that carries out
each of the functions.

One has been completed for you.

Table 6.1

function letter

helps to prevent dehydration of the body B

detects changes in the external temperature

dilates when body temperature rises

prevents most heat loss from the body

produces a fluid to help the body lose heat

[4]

(b) Name the structure labelled X on Fig. 6.1.
K eeeeeeteeeeeeseeeees e seee e ese e e [1]
[Total: 5]
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2 Choose words from the list to complete the sentences.

Each word may be used once, more than once or not at all.

accommodation brain vasoconstriction diffusion
vasodilation evaporation heart homeostasis
saliva sweat tears

The skin helps to keep the body temperature constant. This is part of the process called
Control of body temperature is coordinated by the ...........eeveiiiiiiiiiiiiiiiieeeeeeeeeee .
If the temperature of the blood rises above normal, the body responds by

.......................................................... of the blood vessels near the surface of the skin.

Some glands in the skin also Produce ...........ccccoiiiiiiiiiieeeeee e which helps cool the
POAY BY ..o . [5]
[Total: 5]
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3  Fig. 3.1 shows the excretory system in a human male.

l/ G
Fig. 3.1
(a) Table 3.1 shows five functions of parts of the excretory system. Complete the table by:

* naming the part that carries out each of the functions

¢ using the letters from Fig. 3.1 to identify the structures named.

Table 3.1
description of function name letter on Fig. 3.1
carries urine and sperm out of the body G
filters urea and other wastes from the ,
kidney
blood
stores urine until it is convenient to E
expel it
carries blood with a high urea content renal artery
carries urine away from the kidney D

[5]
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(b) Urine contains urea.

(i) State where urea is produced in the body.

....................................................................................................................................... [1]
(ii) Name the substance which is broken down to produce urea.
....................................................................................................................................... 1]
Table 3.2 compares the amounts of four different substances in blood plasma and urine.
Table 3.2
quantity/ percentage per 100 cm? of fluid
substance
blood plasma urine
water 91.50 95.50
urea 0.03 2.10
glucose 0.10 0.00
salts 0.41 0.61
(iii) Use the information in Table 3.2 to describe how blood plasma differs from urine.
....................................................................................................................................... [3]

[Total: 10]
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Fig. 9.1 shows changes in the relative concentrations of four substances in the blood
plasma. These changes happen when the blood flows through the renal artery, the
capillaries in the kidney and the renal vein.
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\_/ glucose
S ~
relative S~
concentrations RN
. ~
in blood SNe———— e —_ urea
R e carbon dioxide
S~ e
e S
....... N e e e e e e — Oxygen
renal artery capillaries in renal vein
kidney
Fig. 9.1

(a) Explain the difference in the concentration of urea in the renal vein and in the renal
artery.

(b) Explain the differences in the concentration of oxygen and carbon dioxide shown in
Fig. 9.1.
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(c) Describe and explain the changes in glucose concentration shown in Fig. 9.1.

[Total: 9]
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5 (a) (i) Name the term that is used to describe the maintenance of a constant internal
environment.

(i) State two advantages to a mammal of maintaining a constant body temperature.

(b) Fig. 7.1 shows changes in a person’s body temperature before, during and after a
period of exercise.

40
39
\
38 4 \
body 37 N4
temperature i
/°C 36
35
34
33 >
tot time
exercise
begins  ends
Fig. 7.1

(i) Using information from Fig. 7.1, state the normal body temperature of this person.

°C. [1]

(iii) On Fig. 7.1, label with an X a point when vasodilation is having an effect on the
person’s body temperature. [1]
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(iv) Explain how vasodilation affects body temperature.

[Total: 10]
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6

(a) Define the term excretion.

A

Fig. 2.1
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(b) Table 2.1 shows some processes that occur in a kidney.

In Table 2.1, write the letter of the part shown in Fig. 2.1 where each process occurs.

You must put one letter in each box. You may use the same letter more than once.

[4]

Table 2.1
process letter
filtration of blood
reabsorption of most of the solutes from the filtrate
water is absorbed by osmosis to determine the
concentration of urine
unfiltered blood returns to the renal vein
(c) Table 2.2 lists the components of blood, filtrate and urine.
Table 2.2
component blood filtrate urine
red blood cells v x x
white blood v
cells
plasma v
proteins
glucose v
urea 4
salts v
water v

Complete the table by using ticks (v') and crosses (x) to show whether or not each
component is present in filtrate and in urine of a healthy person. The first component

has been done for you.
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7  Fig. 6.1 shows the changes in glucose concentration of the blood.

high blood
glucose
concentration

set level

low blood
glucose
concentration

Fig. 6.1

(a) Name the process that maintains blood glucose concentration within set limits.

(b) (i)

(ii)

(iii)

stemexambuilder.com

Name the hormone that would be secreted in response to the increasing blood glucose
concentration at A in Fig. 6.1.

Name an organ that is responsible for the decrease in blood glucose concentration
after B in Fig. 6.1.
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(c) Describe the symptoms and treatment of Type 1 diabetes.

[Total: 9]
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8 Fig. 3.1 is a diagram that shows the control of blood glucose concentration.

blood glucose concentration
at 90 mg per 100cm3

increase in glucose decrease in glucose
in the bliod/ \ithe blood
blood glucose concentration blood glucose concentration
above 90 mg per 100cm3 below 90 mg per 100cm3

storage of m A/breakdown of

as glycogen glycogen to glucose

blood glucose concentration
at 90 mg per 100cms3

Fig. 3.1
(a) (i) State one reason why the concentration of glucose in the blood increases.

....................................................................................................................................... [1]

(ii) State one reason why the concentration of glucose in the blood decreases.
....................................................................................................................................... 1]

(iii) Name two places in the body where glycogen is stored.
T ettt e e e e e e e e e ——eeeeeeeeaaaa_—eeeeeeeeeeaanneeeteeeeeeeaaannaaeeeeeeeeaaannnaeeeeaeeeeeannnnrees
2 et eeee e eeeeeeeeeeeeeeeeaasseeeeeeeeeeeeaaeseeteeeeeeeeaaan————eeteeeeeaaaa_ateeeeeeeeeaaannteeeeeeeeeaaannnrneeeeaen
[2]
(b) Explain how an increase in glucose concentration is controlled in the body.

............................................................................................................................................... [3]
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(c) If the blood glucose concentration is very high there is a decrease in the water
potential of the blood. This may damage the red blood cells.

Explain how a decrease in water potential of the blood may damage red blood cells.

[Total: 10]

Homeostasis: blood glucose and body temperature &  Click for more variations

9 Fig. 2.1 shows a diagram of human skin in hot weather.

capillaries

arteriole

(a) Name structures A to D.

A

D [4]
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(b) Describe how the structures (A to D) in the skin help to maintain a constant body
temperature. You may refer to the structures by their letters.

[4]

(c) (i) Blood flow through the skin changes in response to changes in the air
temperature.

State and explain what happens to blood flow through the skin when the
temperature of the surrounding air becomes very cold.

stemexambuilder.com Page 16 of 20



(d) The control of body temperature is an example of negative feedback.

Describe how negative feedback is involved in the control of body temperature.

[3]

[Total: 16]
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10 The kidney is an organ in the excretory system.

(a) Describe what is meant by the term excretion.

............................................................................................................................................. [2]
(b) State the name of the substance excreted by the lungs.

............................................................................................................................................. [1]
(c) Fig. 4.1 shows a simplified diagram of a cross-section of a kidney.

P
R
Q
Fig. 4.1

State the names of the parts labelled P, Q and R in Fig. 4.1.

e ¥ RS

O OO RERS

[ OSSO PP OUPPRR

[3]
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(d) Fig. 4.2 shows the structure of a kidney nephron.

—— direction of flow

to structure Q in Fig. 4.1

Fig. 4.2

Describe and explain the difference in the composition of the fluids in structures X, Y and Z in
Fig. 4.2.
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(e) The liver is also involved in excretion.

Describe two ways that amino acids are processed in the liver.

[Total: 14]
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