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Answer ALL questions.

1 For each of the questions (a) to (j), choose an answer A, B, C or D and put a cross in the
box Xl Mark only one answer for each question. If you change your mind about an
answer, put a line through the box $4 and then mark your new answer with a cross [X.

(@) Which of these statements is correct for the structure of DNA?

L] single-stranded with the base pairs AG and CT

double-stranded with the base pairs AG and CT

VIUY STHL NI ILIYM LON Od

A

B

C single-stranded with the base pairs AT and CG
D double-stranded with the base pairs AT and CG

(b) The diagram shows a human skin cell.

@ D

&

VIUY SIHLNEILIIM LONOA

Which structure is the site of aerobic respiration?

5 R D S [y N
o N w >

—
8]
-

Which of these is not a greenhouse gas?

carbon dioxide

water vapour

VI4Y SIHLNLILIIM LON Od

O o oo

A
B
C sulphur dioxide
D

methane

F 4HBO | 2016 | January | Paper 1 | GradeMax ;



Human Biology - 2016 - Jan - Paper 1 - QP
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DO NOTWRITE IN THIS AREA

(d) The information on a milk carton shows that 240 ml of milk provides 30% of the

recommended daily allowance of calcium.

How much milk would a person need to drink to obtain their recommended daily

allowance of calcium?

LTA
1B
[]cC
1D

270 ml
800 ml
2400 ml

7200 ml

(e) Which of these are human excretory products?

LTA
1B
lc
1D

urea and oxygen
amino acids and water
carbon dioxide and oxygen

water and urea

(f) Which disease is caused by a virus?

LTA
1B
[]c
1D

poliomyelitis
schistosomiasis
gonorrhoea

typhoid
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( )
(9) Which of these is used to test for protein in a food samplez |
(1) .......
.y . . U
[J A Benedict’s solution SO
2
[0 B Biuret reagent 9
[] € universal indicator solution SR
pur
[J D iodine solution =
i
o
(h) Active transport is the movement of substances :
(1) S
=
[J A against a concentration gradient using energy SR
[J B againsta concentration gradient without using energy
[J € down aconcentration gradient using energy
[] D down a concentration gradient without using energy s
‘g
(i) The diagram shows a human eye. f:g:i
;-':9',‘::
=
\E*
SRR
o &
B
<PTK
>
Which part of the eye can focus light? 8
(1) %
'
L] A <
=
L] B r—;
2
] C o
L
L] D 7.3
)
o oyl
s
L ) &5
4
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s (j) What is released when ATP is broken down?

S8 (1)

E L] A energy

;5 [0 B oxygen

St ele

;'é; [J € glucose

g [J D carbon dioxide —

E . (Total for Question 1 = 10 marks)
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2 (a) The diagram shows various pieces of scientific apparatus.

O

Q ()

T =

g

R S =

g:r E

=]

m

=2

P =
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> —/ =

=

=

Complete the table with the letters P, Q, R, S, T, U or V to show which piece of m

apparatus is the most suitable to use for the task shown. You may use each letter =2

once, more than once or not at all. .

h

Lett f ;

Task ettero =

apparatus =
Measuring the temperature of the water

Measuring the mass of sugar

Adding biuret reagent to a food mixture

Measuring 17 cm?® of an enzyme solution 8

2

o

o
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&
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m
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[
(b) The apparatus in this diagram can be used to compare the amount of carbon
dioxide in inhaled and exhaled air.
3
<L
0
T
=
=
E N
: I
: [ |
(@}
Z
(o)
o
solution X
N N
< test tube A test tube B
e
: (i) Name solution X.
T
=
£
.E, ....................................................................................................................................................................................................................................................................................
::;c (i) Describe how this apparatus can be used to compare the amount of carbon dioxide
'5 in inhaled and exhaled air.
Z
o
a
[
oz
5
v
T
s Y
£
E AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
o
-
=
@)
Z
(@)
a
7
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( )

(c) The table shows the percentage composition of the main gases in inhaled and
exhaled air. S

Gas Inhaled (%) | Exhaled (%)

Nitrogen 78

Oxygen 21

Carbon dioxide 0.04 4

(i) Complete the table by giving the percentages of nitrogen and oxygen in
exhaled air.

V3HY SIHL NI JLISM 1ON

(i) Explain the differences in the percentage of gases in inhaled and exhaled air.

(Total for Question 2 = 15 marks)

“MIUY SIHL NI ILIMM 1ON Oa
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3 The diagram shows the female reproductive system.
5 oviduct
18]
e
<L
0
T
=
=
(oA
e
e
=
=
[®)
Z
8 (a) Complete the table by giving the part of the reproductive system where each
event takes place.
Event Part of the reproductive system
fetus normally grows and develops
&
g:‘ eggs are produced
4
|:|—: fertilisation takes place
<
E (b) (i) Anintrauterine device (IUD) can be used to prevent pregnancy.
o
E Describe how this device works.
o
Z
o
Y | oottt eeeeeeeserereees
<L . . .
e (i) State an advantage and a disadvantage of using an IUD as a method of
: contraception compared to using the contraceptive pill.
T
=
= 0 V7 11 7 o =
Ll
=
o
; ....................................................................................................................................................................................................................................................................................
=
g DISAAVANTAGE... ..o s
(@)
D ....................................................................................................................................................................................................................................................................................
(Total for Question 3 = 7 marks)
R AR | —
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( )
4 This question is about parts of the human skeleton. "
(a) Draw one straight line from each part of the skeleton to the body organ that it
protects. 5
(3)
Skeleton Organ ”
L heart
°
® kidney
°
® spinal cord
® stomach
°
° brain
. J
10

YAUY SIHL NI JLISM LON

ioNod
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4 )
(b) The pelvis is made up of several bones that meet at joints.
< One of these joints is labelled in the diagram.
<< sacroiliac joint
2
o =
=
£
L
E
o
=
=
()
Z
Q
Q
(i) Describe how the joint found between the femur and the pelvis is different
from the sacroiliac joint.
(3)
<L
i
2 | —
L
o2
I ....................................................................................................................................................................................................................................................................................
=
=
T
o
=
; N
Lo
o .
z S s
5
B (i) The pelvis and femur are bones that form part of the appendicular skeleton.
Name two other bones that form part of the appendicular skeleton.
(2)

e e e e e e e
% 2 e e e e e e e e e oo e
AL
o
<
bt
T
|—
=
Ll
=
o
=
=
(@)
=
o
()

L J
11
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r

(iii) The femur is an example of a long bone.

Draw a diagram of a section through a long bone.
Label the compact bone, the spongy bone and the epiphysis.

(4)

(Total for Question 4 = 12 marks)

V3UY SIHL

wmiovoa
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5 This passage is about biological molecules.
Use words from the box to complete the passage.

You may use each word once, more than once or not at all.

kidneys milk water bread
liver energy calcium growth glycogen
glucose protein nitrogen glycerol fatty acids
Starch is a carbohydrate found in foods SUCh @S ... . Starch is
made up of repPeating ... units and is found in plants as a short-term
SEOre Of o . Animal cells store ...

for a similar function.

Biological molecules called proteins are made up of amino acids. Proteins are used by the

BOAY fOr . and repair of body tissues. Amino acids contain the
elements carbon, hydrogen, oXygen and ... . Excess amino acids can
be broken down in the ... to form urea.

(Total for Question 5 = 7 marks)

13
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6 This question is about the nutritional content of two foods, X and Y.

(@) The diagram shows two burning foods, X and Y, being used to increase the
temperature of water.

boiling-tube | ‘

food X foodY

:_W \%_:

The temperature of the water in each test tube is recorded at the start of the
experiment, before the food is set alight. It is recorded again at the end of the
experiment, after the food has stopped burning.

Temperature of water in °C

Food at start at end
X 23 31
Y 20 29

(i) The initial mass of each food and the volume of water should be kept constant
in both experiments. Explain why these variables should be kept constant.

(ii) Which food produces the greater increase in the temperature of the water?
Show your working.

14
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DO NOT WRITE IN THIS'/AREA

WRITE INTHIS AREA =

ISAREA

/ PONOTWRITE

s

(iii) Suggest why one of the foods produces a greater increase in the temperature
of the water.

2)

(Total for Question 6 = 10 marks)

J
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7 (a) Ascientist uses this method to investigate the effect of exercise on the pulse rate
of four people.

O

This is the scientist’s method. o
2

e measure the pulse rate of each person before they exercise 9|
: , : =

e the people then exercise for five minutes X
=]

e measure the pulse rate at one-minute intervals during exercise 3
2

e record the pulse rate in beats per minute (bpm) E'
: o, 7
(i) Draw a table that could be used to record the scientist’s results. ;>
=

>

9

o)

2

()

=]

=

=

=]

T

=

=y

L

W

=

=

Tk

b~

Q9

o

2

o

-

=

&

.. . . . . ~
(i) Suggest one factor that the scientist should consider to make sure the test is m
carried out safely. E

L

W

>
.................................................................................................................................................................................................................................................................................... =
m

b=

16
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WRITE IN THIS:AREA

NOT

DO

DO NOT WRITE IN THIS'/AREA

DO NOT WRITE IN THIS AREA

s

(iii) One of the people taking part in the investigation is a cigarette smoker.

Suggest why this person’s pulse rate is likely to be higher than the pulse rates
of the non-smokers in the group.

(Total for Question 7 = 10 marks)

J
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4HBO | 2016 | January | Paper 1 | GradeMax

I ||I| |II| Turn over »



GradeM ax

Human Biology - 2016 - Jan - Paper 1 - QP

8 (a) The diagram shows a sensory neurone attached to part of a sense organ.

O
(@)
2
(@)
=
=
=
=]
m
=2
=]
L
w
T
)
Im
>
(i) On the diagram, write the names of the structures W, X, Y and Z.
(i) State the function of structures W, X, Y and Z.
o
(@)
2
W .............................................................................................................................................................................................................................................................................. o
=]
.................................................................................................................................................................................................................................................................................... =
=
=]
K e =
2
|
.................................................................................................................................................................................................................................................................................... =
v
Y e 5
Tk
b~
Lo e
(b) Neurones transmit impulses around the body.
The table lists three types of neurone. 8
2
Complete the table by giving the missing information. 9
=
&
&
Type of neurone Impulses transmitted from Impulses transmitted to £
=]
sensory CNS é
p
motor CNS %
>
relay sensory neurone

18
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[
(c) The diagram shows a microscopic gap between two different neurones.
< neurone A neurone B
=
0
T
=
=
=
o >
= direction of electrical
'5 impulse
Z
(o)
o
microscopic gap receptors in
membrane
< (i) Name the microscopic gap shown in the diagram.
-
¥y
TS | oo
=
= (i) Describe how an electrical impulse reaching the end of neurone A can
"'|:" produce an impulse in neurone B.
&
=
=
o
T2 |
o
Q ....................................................................................................................................................................................................................................................................................
I
=
<t
% (Total for Question 8 = 15 marks)
=
=
o
=
=
@)
Z
(@)
a
19
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9 Insulin is a hormone that helps to regulate the level of glucose in the blood.

Insulin is released by the pancreas and transported to the liver by the blood.

)
(@)
(@) (i) Name a hormone, other than insulin, that is produced by the pancreas. g
=
=
=
.................................................................................................................................................................................................................................................................................... q
m
(ii) Name the blood component that transports insulin from the pancreas to the E
liver. =
7
B
o)
Im
.................................................................................................................................................................................................................................................................................... >
(iii) The responses brought about by hormones are different from the responses
brought about by neurones.
Describe two of these differences.
)
1 (&)
................................................................................................................................................................................................................................................................................ s
Q
=]
.................................................................................................................................................................................................................................................................................... E
=
=]
.................................................................................................................................................................................................................................................................................... m
=
=y
2 e T
W
B
.................................................................................................................................................................................................................................................................................... =
Tk
P~
O
)
2
()
-
=
A
e
m
2
=]
X
¥
p
o
m
p

20
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(b) The graph shows the glucose and insulin concentration in a person’s blood.
Glucose
------- Insulin

180 - 60

160
Glucose 140 Insulin
concentration concentration
in mg in arbitrary
per 100 cm?® 120 units

100

80
60 T T T T T
0 10 20 30 40 50 60
Time in minutes
(i) Describe how the graph shows that glucose stimulates the production of insulin.
(ii) What is the concentration of glucose in the blood when insulin reaches its
maximum concentration?
21
0 T —
urn over
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r N

(c) Explain why excess alcohol may affect the role of the liver in regulating blood SR8

glucose levels. SR

(Total for Question 9 = 10 marks)

wmiovoa
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10 (a) The diagram shows a human heart.

.................................................................................................................................................................................................................................................................................... ]
o
. zZ
(iii) Describe the structure of the blood vessel that returns oxygenated blood to 3 3
the heart. =
(2) =
=y
m
Y [ Z
o
L
.................................................................................................................................................................................................................................................................................... v
et
)
B
e > »
k J R385

24
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(b) The table gives information about the heart rate and the volume of blood

pumped out of the heart for an athlete and a non-athlete.
<
e
< Heart rate Volume of blood pumped out
% in beats per of the heart in dm?
; minutes .
= (bpm) Per heartbeat Per minute
=
g athlete 140 0.170 23.8
=
2 non-athlete 160 0.120
a
(i) Calculate the volume of blood pumped out of the heart per minute, for the
non-athlete.
Show your working.
<L
Ll
e
<t
0
T
=
= .
= volume per minute = ... dm?3
=
g (i) Suggest why the heart of the athlete can pump out more blood per heartbeat
|6 than the heart of the non-athlete.
Z
o
a
<L
(" ¥
o =2eo S 0000000000000 0000000000000 0000000000000 000000 PO PO
<t
v .
- (Total for Question 10 = 10 marks)
£
Ll
=
o
=
=
@)
=
(@)
a
A0 T T P —
{1 I Turn over
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11 The diagram shows the structure of a kidney nephron and its blood supply.

structure P structure Q 8

2

(@)

=

=

blood vessel X g_—°|

m

blood vessel Y E

L

W

structure R =

=

Im

>

o

(@)

: 2

(@) (i) Blood flows through blood vessels that make up structure P. 9

Which row of the table correctly describes the type of blood vessel found ,EU

in structure P, and the blood pressure in structure P compared with similar I_Zin

vessels? -

2

|

I

: h

Type of blood vessel Blood pressure in T

found in structure P structure P E

— ] A | capillary low
— 0 B | capillary high
— 0 € | artery low

— 0 D | artery high

Q9

(ii) Give the name of structure Q. <ZD

()

-

=

.................................................................................................................................................................................................................................................................................... =

e

m

2

=]

X

)

b

o

m

b=
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( )

(iii) Explain how some materials pass from structure P to structure Q.

DO NOT WRITE IN THIS.AREA -

(b) The liquid in structure Q contains glucose and urea.

Explain what happens to these substances as they pass along the nephron.

. DONOT WRITE IN THIS AREA
w

DO NOT WRITE IN THIS'/AREA

. J

27
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(c) The graph shows the percentage of people in different age groups with chronic
kidney disease (CKD).

O

45 o

2 2

Age 65+ (@)

=

4.0 =

X

=]

3.5 3

2

3.0 T

.74

b

Percentage 2.5 =

of people >
with CKD 2.0
1.5 -
1.0 -

0.5 Age 20-64 o)

.W S

2

0 | | | | | i | i | o

2000 2001 2002 2003 2004 2005 2006 2007 2008 =

=

Year =

m

=

(i) What conclusions can be made from the information shown in the graph? :-:'

0

>

=

Tk

.................................................................................................................................................................................................................................................................................... &

.................................................................................................................................................................................................................................................................................... Q

(@)

2

(@)

.................................................................................................................................................................................................................................................................................... <

=

=

e

m

=

=]

o

A

>

)

m

b
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(i) People with CKD often require a kidney transplant.

Suggest why it is not always possible for all people with CKD to have a kidney
transplant.

HOEWRIEINTHISARER.

by

(Total for Question 11 = 14 marks)

TOTAL FOR PAPER = 120 MARKS
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