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SECTION A

Answer ALL Questions in this Section.

Biological washing powders contain enzymes that breakdown food stains.

(a)

(b)

(©

(i) Describe what is meant by an enzyme.

(2]
(i1) List two properties of enzymes.
1
2 (2]
State why biological washing powders should not be used in hot water.
[1]

L7

Complete the table by listing the enzyme that breakdowns the nutrient substance in foods.

nutrient enzyme

starch

fat

(2]

[Turn over
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(d) The graph in Fig. 1.1 shows the activity of enzymes A and B.

Enzyme B
Enzyme A

Rate of Reaction

Fig. 1.1
(i) State the property of enzymes shown in the graph.

(1

(ii) Use the graph to identify the condition in which enzymes A and B work best.

A

B

21

TOTAL MARKS [10]



2, The diagram shows a part of the nitrogen cycle.

green plants

/ ’B
A decaying

nitrates ————s Nitrogen gas

in the remains
D atmosphere C
e ammcmig and
. ammonium
compounds
(a) The labels A-D represents four key processes that occur in the nitrogen cycle.
Identity the processes labelled A-D.
A
B
C
D
[4]
&
(b) (1) Name a natural process that converts nitrogen gas into nitrates.
el
(ii) State the name of the type of plants that contain bacteria in their root nodules.
[1]
(1ii) Explain the advantage of these plants having bacteria in root nodules.
[2]

W
L1

[Turn over
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(c) Plants absorb nitrogen in the form of nitrates from the soil.
(i) Write the symbol for the nitrate ion.
[1]
(i1) State how plants use nitrates from the soil.
(1]

TOTAL MARKS [10]
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B

This question is about speed, velocity and acceleration.

(a) Define the terms speed and velocity.
speed:
velocity:
2]
(b) Car A begins a journey from rest with a constant acceleration, reaching a velocity of

15m/s within 3 seconds. It maintains this velocity for 5 seconds.

Sketch a graph of velocity (y-axis) against time (x-axis) for the first 8 seconds of car A’s

journey.
35
30
23
Velocity o
m/s 15
10
5
X 0 1 2 3 4 5 6 7 8
time /s [2]
(c) Calculate the total distance travelled in (m), by car A for the first 8 seconds of the journey.
Show your working,.
12]

[Turn over
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(d) Another car, B starts its journey from rest and travels with a constant acceleration of
6.5 m/s? for 20 seconds. Show all working and state the equation. State the answer with
the correct unit. '

Show your working.

(1) Determine the velocity of car B.

2]
(ii) Determine the distance travelled by car B during the 20 seconds.

State the equation, show your working and state the answer with the correct
units.

[2]

TOTAL MARKS [10]
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4, Fig. 4.1 shows changes occurring in the uterine lining of a female during a 28-day menstrual cycle.

day 1

(a)

(b)

(©)

iyl

day 14 ’ | day 28
Fig. 4.1
Define the term menstrual cycle.
[2]
The menstrual cycle is regulated by hormones.
(i) Describe the role of oestrogen and progesterone in the menstrual cycle.
(2]

(ii) State how these hormones travel from the ovary to the uterus.

[1]

(1) On the diagram draw a line to show where ovulation takes place. Label it X. [1]

[Turn over
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(d)

~10-

(ii) Describe what happens at ovulation and give the name of the hormone responsible
for this process.

2]

Identify two female secondary sexual characteristics that develops during puberty.

1.

2, : 2]

TOTAL MARKS [10]
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SECTION B

Answer any two questions in this section

This question is based on energy changes and rate of reaction.

A sample of oxygen can be prepared in the science laboratory using hydrogen peroxide and a
catalyst, manganese dioxide.

The equation for the reaction is given below:

(b)

(c)

2H,0, —— 0, + 2H,0 Energy change = -ve
This reaction is exothermic.

Describe an exothermic reaction in terms of bond-making and bond-breaking energies.

[2]

Explain in terms of collision theory the effect of lowering the temperature of H,O, on the
rate of reaction. [3]

A student recommends using 1g of powdered manganese dioxide instead of lumps to
prepare the sample of oxygen.

(i) Explain if the student’s recommendation is correct. [1]
(ii) Explain the purpose of the manganese oxide catalyst in the preparation of
hydrogen peroxide. [2]

[Turn over
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(d)

(e)

19

In another experiment zinc was reacted with excess dilute hydrochloric acid at room
temperature and pressure. In the experiment 0.002 moles of the zinc metal was used
to produce the chloride of the metal and hydrogen gas. The volume of hydrogen gas
produced was recorded at time intervals as shown'in the table below.

Time/minutes 0 1 2 3 4 5 6 7 8

Volume of hydrogen
produced/cm?

0 |17 | 30|41 |50 |58 |65 ]| 70| 72

@

(if)

(iii)

Plot a suitable graph of the volume of hydrogen produced in this experiment.
Label your graph A. [4]

Determine the volume of the gas produced in the first 30 seconds for the zinc
experiment using dilute hydrochloric acid. [1]

Write a balanced symbol equation for the reaction between zinc and dilute
hydrochloric acid. [3]

The experiment is repeated using a higher concentration of hydrochloric acid. All other
conditions remain the same.

@

(if)

On the graph you have drawn in (d)(i), sketch a graph to show the volume of
hydrogen produced using a higher concentration of hydrochloric acid. Label
your graph B. [1]

Describe and explain, in terms of particles and collisions, the effect that increasing
the concentration of the hydrochloric acid has on the rate of the reaction.  [3]

TOTAL MARKS [20]
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6. This question is about electricity.
(a) Define the term potential difference and electric current. [2]
(b) Fig. 6.1 shows two resistors in parallel.
12V
L\ k. L
2Q
4Q
Fig. 6.1
(i) Calculate the total resistance in the circuit. [2]
(i1) Calculate the total current, L, in the circuit. [2]
(ii1) A technician wants to increase the main current.

State how this can be accomplished by changing the value of one of the resistors.

[1]
(c) A resistor is a fundamental component in the flow of an electric current in a circuit.
(1) State one other type of resistor in an electric circuit other than the type shown in
the diagram. [1]
(ii) The resistor in Fig. 6.1 are now connected in series. Calculate the total current.
[2]
(iit) Calculate the voltage drop across the 42 resistor. [2]

[Turn over



(d)

il

Some measurements obtained in the experiment are shown in the chart.

| Potential Difference / V 0 2 4 6 | 8 er 12
Current IA '" 0 0.6 1 1.3 1.6 1.8 2
(i) Plot a graph of current (y-axis) against potential difference (x-axis) [5]
From the graph, determine:
(ii) the value fgr the current when the potential difference is 5V. [1]
(iii) the resistance of the conductor at 5'V. [1]
(iv) suggest a possible reason why the graph is not a straight line. [1]
TOTAL MARKS [20]
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The human nervous system is made up of two parts: the central nervous system and the peripheral
nervous system.

(a) Differentiate between the two parts of the human nervous system. [2]
(b) Define the term coordination. [2]
(c) Fig. 7.1 shows a reflex arc.

Fig. 7.1
(i) State the name and function of the labelled structures B and D. [4]
(ii) State the difference between a reflex arc and a reflex action. [2]
(iii) Explain the importance of a reflex action and give one other example. [2]

(iv) The impulse shown takes 0.02 seconds to pass from the finger to the spinal cord,
a distance of 1.5 meters. Calculate the speed of the impulse.

Show your working, answer and correct unit. [2]

[Turn over



A

(d) Fig. 7.2 shows a reflex in the iris of a human eye in response to changes in light intensity.

Fig 7.2

(i) Describe the changes in the pupil and iris in diagrams A to B in Fig. 7.2.

Explain how these changes occur. Refer to the changes in light intensity in your
answer. (4]

The response of the skin to cold weather is an involuntary action.
(ii) Explain how an involuntary action differs from a voluntary action. [1]

(iii) Give another example of an involuntary action and a voluntary action not
mentioned in this question. [1]

TOTAL MARKS [20]
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