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Write the answers to these questions IN YOUR
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Heat and Renewables 1: Heat & Temperature

What piece of apparatus would you use to measure the
temperature of an object?

What is the temperat ure of an object measured in?

Copy and complete the following table

Temperature ( °C)

Crushed ice

Boiling water

Air in the classroom

Human body

Look at the experiment below.

The heaters are identical and supply the same amount of  heat
energy to the water. In which beaker will the water show the
greatest rise in temperature? Explain your answer.

Joulemeter
Load
| [l  Thermometer
] STOPCLOCK B
[ | 200ml
o 0:00:00 o




Heat and Renewables 2: Cooling Curves

1. Look at the cooling curve below

temperature

Which can, A or B cools down the quickest?

2. Look at the graph below.

113

on the graph,

I.  Where is the heat loss the greatest :
ii.  Whatis the temperature at point C ?

A, B, Cor D?

Use the graph to estimate the temperature of the room.

sketch the graph above in your jotter. On the graph draw
a cooling curve showing the same starting temperature

but a higher room temperature
4



Heat and Renewables 3: Conduction of Heat Energy

1. Through what state of matter does heat travel by conduction?

2. The diagram below shows how the particles are arranged in a
metal rod. Look closely at the diagram and describe how heat
from the Bunsen travels along the rod.
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3. Describe what will happen to the rivets in the experiment
below. heat
resistant
sheet rivets

[(OROEORORCRCONES)
A\ 4

\ q
Bunsen wax metal rod

burner

4.  Why does a metal spoon feel colder to the touch than a plastic
spoon?

5. All metals are conductors of heat energy but some metals
conduct better than others. From the experiment below, what

metal is the best conductor of heat energy?
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Heat an d Renewables 4: Convection of Heat Enerqy

What single word can be used to describe a liquid or gas?

Why do you think this word is used?
(think about moving particles)

Why do you think convection cannot take place in solids?

Copy the diagram of the beaker below and draw the path taken
by the colour from the tiny crystal.
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the heating

4. Explain why
element is at the bottom of the hot water storage tank.




Heat and Renewables 5: Radiation of Heat Enerqy

1. Heat can travel in waves. What name is given to this type of
radiation? /\

2. Copy the picture oi&h:ﬂs hot Iarr\é and dw’?fows to represent

the heat radiating fr\ it.
\__5
7 3

3. Inthe experiment below, what colour of can  absorbed the
most heat ener gy?

4. In the experiment below, what colour of can  radiated the most
heat energy

both carws will be filled
with hot watar

éhiny

<an

safety m

5. Can heat energy travel through a vacuum like space? How do
you know?



Heat and Renewables 6: Reducing Heat Loss

1. What types of materials (metals or non metals) are the best
insulators?

2. Describe 2 ways we use trapped air as insulation to keep our
bodies warm.

3. How does the Polar Bear below keep warm in Arctic conditions?

4. A vacuum flask can keep hot things hot and cold things cold.

o

—VacLuum

Nt

Explain why the vacuum prevents heat loss by convection and
conduction.



Heat and Renewables 7: Insulating buildings

Name 4 ways heat can be lost from your home.

Choose two of these ways and state how you could insulate
against heat loss.

Look at the diagram below showing how hot water pipes can be
insulated in your home.

S B

a. Why do hot water pipes need to be insulated?

b. What type of materi al iI's used
why is this material good at the job?



Heat and Renewables 8: Energy use in the home

What do you use energy for in your home?

Where does most of our electrical energy come from at
present?

The pictures below show the fossil fuels  which are burned in
power stations to produce electricity.

a. Why are they called Fossil Fuels?

b. Why do we describe them as non- renewable sources of
energy?

c. Other than the fact they are non  -renewable, what other
disadvantages are there for us relying on fossil fuels for

our energy needs in the future?

d. Name one other non -renewable source of energy
(what other type of power station do we have at present)?

10



Heat and Renewables 9: Renewable Energy

Name 3 renewable sources of energy .

Why is Scotland very suitable for generating electricity from
water (hydroelectric, wave power & tidal power)?

What advantages and disadvantages are there for generating
electricity from wind?

The diagram below shows solar cells.

< P

B

a. What energy change takes place in a solar cell?

b. The electrical voltage produced by a solar cell can be
measured using a voltmeter. What factors will affect the
electrical energy produced by a solar cell?

11



Reproduction 1: Human Reproductive System

The diagrams below show the human male and female reproductive systems.

Copy and complete the table below into your jotter by inserting the missing
letters, names and functions of the reproductive organs.

Letter Name Function
Testes
E Where fertilisation takes place
F

2. Write the names of the male and female sex cells in your jotter.

Male sex cell Female sex cell

3. The placenta plays are important role in an embryos development.

In your jotter, write the names of two essential, non-harmful substances, which
are transferred from mother to baby  via the placenta.

4.  Why are woman advised not to smoke when pregnant?
Write your answer in your jotter

12



Reproduction 2: Genetic Inheritance

1. Usethe letters from the grid below to identify the two characteristics,
which we do not inherit from our parents.

B. presence of
A. eye colour operation C. height
scars

F. ability to
tongue
roll

E. being male

D. finger prints
gerp or female

Copy and complete the sentence below into your jotter:

The characteristics we do not inherit are and

2. Use letters from the second grid to answer the  questions below.

A. genes B. nucleus C. chromosome

Answer the following questions in your jotter:

a. Where in a cell are chromosomes found?
b. What are chromosomes made of?

c. What are the sections of chromosomes, which code for different
characteristics called?

3. DNA profiling (DNA fingerprinting) has a number of uses.
For example, it can be used to compare a DNA sample left at a crime
scene with that of a suspect or victim, to look for a match.

Write one other use of DNA profiling into your jotter.
13



Reproduction 3: Chromosomes

1. In humans, how many chromosomes are found in;

a. Body cells b. Sex cells (gametes)

Write the answers in your jotter.

2. The diagram below is called a karyotype and shows the chromosomes found
in the body cells of person A.

INEE
KX ?i?ﬂ K?ﬁ i KK KK XX

10 11
M M M KK KK ¥
13 14 15 16 17
XX XX XAA KK A
19 20 21 22 23

Look at the diagram and answer the following questions in your jotter.
a. ldentify the sex (gender) of person A.

b. Explain your choice of answer to the previous question.

14



Acids & Alkalis 1 0 The pH Scale

1. Copy and complete the sentence:

An indicator is a subst ance that changes when in
contact with certain substances.

2. What is the name of the liquid indicator used to test whether
something is an acid, alkali or neutral?

3. After adding an indicator, how do we work out the pH of a
substance?

4. Name a common laboratory acid.
5. What is the pH range for alkalis?
6. What would be the pH of water?

7. A boy tested 3 solutions with pH paper. His results are in the
table below. Copy and complete the table.

Solution Colou of pH paper Type of solution
A Dark Blue
B Red
C Pale green

15



Acids & Alkalis 2 0 Everyday Acids & Alkalis

1. Are all acids dangerous?
2. Which household acid goes very well with chips?
3. Where in your body do you find acid?

4. What type of substance is a cleaning chemical likely to be? Acid

or alkali?

5. A girl in 2A carried out an experiment in class using 4 solutions.
These were lemon juice , bleach, salt solution and cola. The results
she achieved are in the following table. C opy and complete this

table.
Name of Colour of pH pH value Type of
solution paper solution
Yellow 5 Acid
Salt solution 7
Purple Alkali
Lemon Juice Orange

16




Acids & Alkalis 3 o Dilution of Acids & Alkalis

For questions 1-4, write either INCREASES or DECREASES in your
jotter:

1. When water is added to any solution, what does this do to its
concentration?

2. When water is added to an acid, what does this do to its  acidity?
3. When water is added to an alkali, does this do to its pH?
4. When water is added to an acid, what does this do its pH?

5. An acid of pH 1 is diluted several times with water. Which of the
following could be the pH of the final solution; 6,7 or 8?

6. The pH of three samples of an alkali are measured using pH paper

and a pH chart. A has a pH of 9, B has a pH of 14 and C has a pH
of 10. Rank them in order of alkalinity , with the highest first.

17



Acids & Alkalis 4 o Acids + Alkalis

1. A boy started to neutralise an acid with an alkali. What would
happen to the pH as the alkali was added?

Copy and complete:
2. An acid can be neutralised by an alkali because they
each other out.

3. Which is an example of an alkali;
Sodium chloride or Sodium hydroxide ?

4. When an acid is neutralised by an alkali, there are two products.
What are they?

5. Write down the chemical word equation for the neutralisation of

hydrochloric acid with potassium hydroxide, which produces
potassium chloride and water.

18



Acids & Alkalis 5: Acids + Metal O xides

1. What happens to the pH of an acid as a metal oxide is added to it?

2. Copy and complete the following chemical word equation by naming
th e salt produced in the reaction:

sulphuric acid + calcium oxide - + water

3. A girl has neutralised an acid using a solid metal oxide. However,
there is still some of the metal oxide present. Draw a labelled
diagram showing the apparatus she would use to separate the metal
oxide from the salt solution produced.

4. After neutralisation, the salt product is still dissolved in water.
What would you have to do to be left with only the salt?

19



Acids & Alkalis 6: Acids +

Metal C arbonates

1. When metal carbonates neutralise an acid, there are three

products. What are they?

2. A boy is neutralising sulfuric acid with copper carbonate. Without
using pH indicator, how will he know when the reaction has ended and
the acid has been neutralised?

3. A gas is produced when a metal carbonate is added to an acid. If
this is bubbled through lime water, what would you see happening?

4. Copy and complete the following table showing the salts produced

during neutralisation reactions.

The first one is done for you.

Acid

Metal carbonate

Salt produced

Hydrochloric acid

Copper carbonate

Copper chloride

Nitric acid

Copper carbonate

Calcium carbonate

Calcium sulfate

Hydrochloric acid

Zinc chloride

20




Acids & Alkalis 7 0 Acids + Metals

1. What gas is produced when a metal reacts with an acid? What is
the test for this gas?

2. Name 3 metals which we would never add to acid in the lab because
they react violently with water.

3. Name a metal which would not react wit h a dilute acid.

4. Other than the gas produced, what is the other product when a
metal reacts with an acid?

5. Class 2A carried out an experiment where they were adding
different metals to acid. Here is a picture of what they saw.

Place the metals i n order of increasing reactivity.

21



Acids & Alkalis 8 0 Uses of Neutralisation Reactions

1. A farmer tested his soil and its pH was 4.5. To grow healthy crops
he needs a pH of 6. What can he add to the soil to increase the pH of
the soil?

2. What type of substance must this be?

3. What makes the pH of lakes and rivers acidic?

4. What do indigestion tablets do to the acidity of our stomachs?

5. Why would you not treat a bee sting with vinegar?

6. Plants need the elements potassium, phosphorus and nitrog en to
grow healthily. If they cannot get these from the soil, we can provide
them in fertilisers. Ammonium nitrate is a fertiliser with lots of
nitrogen in it. It can be made by neutralisation of an acid with an

alkali. What type of substance must ammonium nitrate be?

7. Why are toothpastes usually alkalis?

Electricity 1 0 Circuits & Symbols

1. A pupil switches the following circuit on.

| |
| |

Y

a. Which type of energy does the lamp give out?

22



b. Which component in the circuit is supplying the energy?
2. Name the following circuit components

a. —“--‘}— b. @ c. — d.—/—

3. Billy has drawn pictures of two circuits. Use circuit symbols to
draw proper circuit diagramsof each of Bil |l yds dr

\L/ b.

a.

4. A student builds the circuit shown below
_ A

LU
T

a. How many switches did he use?

b. How many lamps did he use?
c. Which other circuit components did he use?

5. Say whether each of the circuits below is series or parallel:

=

| |

I
|I
=
e

O
o
—

® |




Electrcity 2 0 Measuring Electric Current

1. Copy and complete the paragraph using the words below

electrons conductors metals insulators

non- metals negative charges current
The flow of electricity round a circuit is called an electric
Electricity is really the flow of . Metals have a lot of free

electrons and allow electricity to flow through them easily. They are

called . Insulators do not allow electric current to flow

through them easily and are usually . The electrons which
flow in an electric circuit have a charge and we sometimes
talk of current as being the flow of round a circuit.

2. In your jotter, draw the circuit symbol for an ammeter and state
what units current is measured in.

3. A student builds this circuit. | |

However, he has forgotten to
include the device which will tell X

24



him the current in the circuit.  Redraw the circuit in  your jotter
showing the device properly placed in the circuit.

4. In the circuit below 3 lamps are  connected in series. Ammeters are
placed at 3 points. | X

| A)
&
(A—X—)

Z ) §

The current measured by ammeter X is 2 amperes.
What is the current measured by ammeter Y and Z?

5. The diagram below shows 6 lamps connected to a battery.
The current at one point is shown

| |
L

g 5 amperes

S S S

a. What is the current through lamp 1?

b. What is the current through lamp 4?

c. What is the current through lamp X?

d. What is the current through lamp Y?

e. What can you say about the current at all points in a series
circuit?

6. A student sets up the following circuit. Redraw the circuit in the

25



space provided to show how she would me asure the total circuit

current. ‘
‘I
7. Copy and complete the table with the currents | 5, 12&13:
|
I | , 1
4 A 1
R
| 2A
E
——
P
——
1A

Position Current (A)




Electricity 3 0 Measuring Voltage

1. Which of the circuit diagrams below shows the right way to

connect a voltmeter to measure voltage across a bulb?

—O0—®— ng

2. What units do we use to measure voltage?

3. Look at the diagram below.

x':'
z:‘

a.How would you work out the total voltage (V 7) of the series
circuit?

b. There are two bulbs in the series circuit above. If the voltage
across one bulb is 3 volts and the voltage across the other bulb is
4 volts . What is the total voltage from the battery?

4. What are the missing voltages in the circuits shown below?
A v B o C
: I

¢ Lol oo

2v 3V 4V 4v



5. Atennis court has four columns of floodlights

OQ
T \;*i, N

e /
pd /
| A= e = )

=

The lamps are connected in parallel. Give two advantages of
connecting the lamps in parallel .

5. Three identical lamps are connected as shown in the circuit

below 4" _____ {I———

12 volts
lamp 1
? =
lamp 2
.
lamp 3

The battery supplies a voltage of 12 V and provides a current of
3 Amperes to the circuit.  Copy and complete the table below to
show the current in each lamp and the voltage across each lamp

Lamp 1 Lamp 2 Lamp 3

Current (amperes)

Voltage (volts)




Electricity 4 0 Measuring Electrical Resistance

1. A pupil wishes to measure the resistance of a resistor. —  —

a. What device is used to measure the resistance of a
resistor?

b. Draw its circuit symbol in your jotter.

c. What is the unit of resistance?

2. The heating element on an electric fire can be thought of as a
resistor . The resistor converts electrical energy into which other
type of energy? S

3. In the circuit below we have a 20 ohm resistor conn ected to a
battery. The ammeter is reading a current of 4 amperes.

If the 20 ohm resistor is replaced with a bigger resistor would the
current increase, decrease or stay the same?

4. Here are three circuits

X \ z
|I

50 ohms

1
——d

a. In which circuit is the resistance the largest?

b. In which circuit will the cur rent be the smallest?

29



