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Answer all questions in the spaces provided.

1 Plants carry out photosynthesis in order to produce food.
(@) The diagram shows photosynthesis occurring in a leaf.

Choose words from the list to complete the labels on the diagram.

carbon dioxide glucose nitrogen oxygen water
Light
energy
........................................ released
........................................ from the air
........................................ from the roots (3 marks)
(b) Name the green substance that allows plants to carry out photosynthesis.
(1 mark)
(c) What chemical is made during photosynthesis and stored in the leaf?
(1 mark)
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(d) Describe an experiment that you could use to investigate how the amount of light
affects photosynthesis.
(4 marks)
9
Turn over for the next question
Turn over »

G/M150192/Jan06/3860/2H



2 lIron is a very important element with many industrial uses.
It is obtained from iron ore (iron oxide) by heating with coke and limestone in a blast furnace.

A labelled diagram of a blast furnace is shown below.

Raw materials:
iron ore, coke and limestone

U @ / Gas outlet

Furnace lining

Iron oxide Coke burns here

1s converted
1nto 1ron

A\

-— Blasts of hot air

— QOutlet for impurities

Outlet for iron =—

—I_\—

(@) Three raw materials are fed into the top of the blast furnace.

Complete the table below with information about the raw materials.

RaW. Chemical name Chemical symbol Type of chemical
material or formula
Iron ore Iron oxide Compound
Coke C Non-metal
element
Limestone CaCOg4

(4 marks)
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(b) When coke burns in the furnace, this is an exothermic reaction.

(1) What is an exothermic reaction?

(c) Limestone is added to remove impurities.
Limestone breaks down in the hot furnace, forming calcium oxide and carbon dioxide.
limestone — calcium oxide + carbon dioxide

(i) How is limestone obtained for use in the blast furnace?

(i)  Write a symbol equation for the breakdown of limestone into calcium oxide and
carbon dioxide.

(3 marks)
(d) Describe the chemical changes that occur when iron oxide is changed into iron.

You may use a word equation or a symbol equation as part of your answer.

(3 marks)
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3 The following diagram shows some of the features you would find in a commercial pig house.

Feature A
J_‘
Plenty of ventilation Q o Lo
Feature B
Access to food
Feature C
A means of

keeping warm

(@ (i) For each feature, describe how it could increase the amount of meat obtained
from the pigs.

(LT L] I A TR

(3 marks)

(i) Is this method of meat production intensive or organic? Explain your answer.

(1 mark)
(b) (i) Give two advantages of using this type of farming.

PO P PP
PO UP PP

(2 marks)

(i) Give two disadvantages of rearing pigs using this type of farming.

TP TPP PP
PO P PP UPTPTR TP

(2 marks)
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(c) The following label is found on meat that is grown organically.

SOIL ASSOCIATION
ORGANIC STANDARD

Suggest how the pigs might be reared for the meat to be given this label.

(d) Over hundreds of years, pigs have been bred from wild boars.

The diagrams show a wild boar and a modern day pig.

Wild boar Modern day pig

(i) Look at the diagrams.

Give two characteristics that have been selected when breeding modern pigs.

(2 marks)

Question 3 continues on the next page
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(i) How did farmers use selective breeding to produce our modern day pig?

(4 marks)
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4 Asolar panel water heater was installed on the roof of a house to reduce electrical heating costs.

— oo

Electrical
immersion
T l heater

—— Hot water used
in the house

-——
Solar panel T L%§ /Heat exchanger

1

{ (<— Cold water

Filter Pump Copper cylinder

(@) The solar panel is mounted on the part of the roof that faces south.
Many small black plastic tubes carry water through the solar panel.

(i) Why are many small tubes used instead of one large tube?

(2 marks)

(b) Use the words conduction and convection to explain how heat is transferred from the
solar water heater to the hot water supply.

(4 marks)
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(c) Antifreeze is added to the system to prevent the water from freezing in winter.

Explain why this reduces the efficiency of the heat transfer.

(2 marks)
(d) Before the solar panel was installed, a 3 kW immersion heater was used to heat the water.
The immersion heater was switched on for 4 hours each day.

(i) Use the equation to calculate the number of Units used by the 3 kW immersion
heater in 4 hours.

energy transferred (kWh) = power (kW) x time (hours)

(2 marks)

(i)  One unit of electricity costs 7p.

Calculate the cost of using the immersion heater for 4 hours.

(2 marks)

(iti) Calculate the cost of using the immersion heater for 4 hours every day for one year.

(2 marks)

Turn over »
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12

(iv) The solar panel water heater costs £3000.

How many years will it take to pay for the system with the money saved by not
using the immersion heater for 4 hours each day?

(2 marks)

5 The level of glucose in your blood has to be kept constant.
The graph shows the blood glucose concentration of two students X and Y.
Both students ate a meal at time 0.

Student X is diabetic.

16.04
14.01
12.0

10.0
Blood

glucose
in mmol
per litre

8.0

4.0

2.0

0.0 T T 1 1
0 30 60 90 120

Time in minutes
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(@) What was the difference in the blood sugar levels of student X and student Y one hour
after eating the meal?

................................................ mmol/I
(2 marks)
(b) (i) Student X is diabetic.
What does diabetic mean?
(2 marks)

(i) Student X injects a hormone into his blood to control his blood glucose level.

What is the name of this hormone?

(4 marks)
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6 Chemical compounds are held together by either ionic or covalent bonds. The type of
bonding and structure affects the physical and chemical properties of the compounds.

(@) Magnesium oxide is a material with strong bonds.

It has a very high melting point.

(3 marks)

(b) Silicon oxide is a ceramic. It is a strong, brittle material with a very high melting point.

Describe the type of bonding and structure in silicon oxide.

(3 marks)
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(c) Give one use for a ceramic material such as silicon oxide.
(1 mark)
7
Turn over for the next question
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7 A manufacturer wanted to investigate the efficiency of a water heater made of a new
material. A technician carried out an experiment using the apparatus shown in the diagram.

12 volt battery
e
D)
_/
——— Thermometer
Electrical heater ——|
250 cm3 water — 3

The results are recorded below.

Time electrical heater was switched on for | 30 minutes

Temperature of water at start of experiment | 21.0 °C

Temperature of water at end of experiment | 35.7 °C

\oltage reading 12 volts

Current reading 1.5 amps

(a) Calculate the power of the electrical circuit.

(3 marks)
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(b) Use the equation to calculate the energy input from the electrical circuit in
kilowatt-hours.

energy (kWh) = power (kW) x time (hours)

(3 marks)
(c) The technician calculated the amount of energy gained by the water to be 0.0042 kWh.

Calculate the efficiency of the total heat transfer from the electrical heater to the water.

(3 marks)
(d) Suggest two ways to improve the efficiency of the heat transfer.
(2 marks)
11
Turn over for the next question
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8 Doctors who study problems of infertility and genetic disorders must have an understanding
of human reproduction.

The diagram shows stages in the reproductive cycle of a human.

(@) Complete the diagram by filling in:

(i) the circles with the correct number of chromosomes; (3 marks)
(if) the rectangles with the names of the type of cell division. (3 marks)
Male Female

Number of
chromosomes
in nucleus of

every cell

Spé\liemhsatlon Egg

Zygote (first cell formed)

Number of chromosomes
@ in nucleus of each cell
in offspring
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(b) Describe what happens during the process when sperm and egg cells are produced.

(3 marks)

END OF QUESTIONS
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