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Chapter 1

Short questions

 1
So that any starch present when tested must have been produced during the experiment

 2
All parts of the leaf could contain starch

 3
Starch would only be found in the green parts / where chlorophyll is present. Plants would make less starch / grow less / photosynthesise less, as not as much of the leaf contains chlorophyll

 4
Bubbles may be missed when counting / bubbles may be of different sizes

 5
Presence of chloroplasts that contain chlorophyll / chloroplasts concentrated near top of leaf for maximum light / thin, so that light can penetrate most of the leaf / large surface area for gas exchange / thin, for gas exchange / air spaces / stomata for gas exchange / veins to supply water

 6
a
Energy lost to air / incomplete burning of food


b
Same mass of food / burning food same distance from boiling tube / same volume of water in boiling tube

 7
Starvation = not enough food. Malnutrition = poor balance of food types / not enough of one or some food types

 8
Less haemoglobin would be produced / less oxygen carried / feel tired / anaemic

 9
Regional differences in diet / exercise / smoking / genetic factors. Lack of education / some people don’t accept link / some people feel it won’t affect them

10
Pulse is caused by the surge of blood through the arteries as the heart contracts

End of chapter questions

 1
a
1092 (20 x 13 x 4.2)
(1 mark)

b
Energy lost to air / incomplete burning of food
(1 mark)

c
B is butter ; butter has a lot of fat / fat has more energy
(2 marks)
 2
a
A – yellow ; C – yellow
(2 marks)

b
Both respiration and photosynthesis occur ; photosynthesis occurs faster than respiration ; more carbon dioxide taken in than given out ; net decrease of carbon dioxide in tube [any three]
(3 marks)
 3
a
No ; only shows that oranges and lemons contain an ingredient that prevents 
scurvy
(2 marks)

b
Have more oranges and lemons on the ships
(1 mark)

c
Vitamin C
(1 mark)
 4
a
Cause blockage; less oxygen / glucose reaches heart muscle ; no respiration / energy ; heart muscle dies [any two]
(2 marks)

b
Eat less saturated fat ; exercise more ; less stress ; eat less salt ; stop smoking ; reduce alcohol consumption [any three]
(3 marks)
 5
a
Exercise increases pulse rate
(1 mark)

b
Jo
(1 mark)

c
To increase the rate of flow of blood around the body (the cardiac output), and so increase the rate at which oxygen and glucose are delivered to the muscles, for increased respiration/energy production
(3 marks)
 6
a
As length of exercise increases, so does the recovery time
(1 mark)

b
No ; results are very variable / may be a very fit individual
(2 marks)

c
Large numbers ; of girls and boys ; exercise and measure recovery rate ; compare [any three]
(3 marks)
Chapter 2

Short questions

1
As adenine always and only combines with thymine, there must always be the same amount of each / same applies to guanine and cytosine

2
a
cc


b
CC and Cc. Parents must both be carriers (Cc) not to have cystic fibrosis themselves and yet to produce a child with cystic fibrosis. Both CC and Cc can arise from two carrier parents


c
EQ \F(1,4)

d
Chances of both parents having the allele for cystic fibrosis (being carriers) is EQ \F(1,25) x EQ \F(1,25) = EQ \F(1,625) ; and EQ \F(1,4) of offspring of 2 carriers will have condition ; EQ \F(1,625) x EQ \F(1,4) = EQ \F(1,2500), 1 in 2500

3
a
Only one parent needed / genetically identical (can keep growing favourite plants) / plants develop quicker


b
Stops plants becoming dehydrated before roots fully develop

End of chapter questions

1
a
Adenine and thymine ; guanine and cytosine
(2 marks)

b
Used X-ray diffraction ; to work out shape
(2 marks)

c
Chargaff ; Watson ; Crick [any two]
(2 marks)
2
a
i  A ; G
(2 marks)


ii  Double helix
(1 mark)

b
i  3
(1 mark)


ii  Protein
(1 mark)
3
a
	
	B
	b

	B
	BB
	Bb

	b
	Bb
	bb




Gametes correct ; Punnett square ; correct offspring ; identifying bb as having no 
bars
(4 marks)

b
They have same phenotype / look the same
(1 mark)
4
a
	
	B
	B

	b
	Bb
	Bb

	b
	Bb
	Bb




Gametes correct ; offspring correct
(2 marks)

b
100%
(1 mark)
Chapter 3

Short questions

1 

	Nervous system
	Hormones

	( use neurones
	( use chemicals

	( specific
	( widespread

	( fast acting
	( slow acting

	( short term effects
	( long term effects


2
a
The extra glucose is used to replace the (extra) glucose used up during exercise


b
Take extra insulin or exercise more

End of chapter questions

1
a
3
(1 mark)

b
Association / connector
(1 mark)

c
Faster
(1 mark)
2
a
i  Sensory
(1 mark)


ii  Motor / effector
(1 mark)

b
Sensory ( association ( motor
(1 mark)

c
CNS / spinal cord / brain
(1 mark)

d
Faster
(1 mark)
3
a
Pancreas
(1 mark)

b
Liver
(1 mark)

c
The injection lowered blood glucose level ; there was no breakfast to raise glucose levels or to compensate for the insulin ; low blood glucose levels caused Sarah to feel unwell ; the glucose drink returned the blood glucose levels to normal
(4 marks)
4
Blood glucose level rises as meal is digested or enters the blood stream (absorbed) ; insulin is produced in response ; by pancreas ; insulin reduces blood glucose level by converting it to glycogen ; in the liver ; once blood glucose level returns to normal, insulin levels return to normal [any four]
(4 marks)
Chapter 4

Short questions

1
a
Glucose / amino acids


b
Carbon dioxide

2
a
Baby turned round in uterus (head first) / large size


b
Cervix is still closed / waters are not broken

3
May change his mind later in life

4
a
Ova released from ovaries


b
Fertilisation will take place in the oviducts


c
Surgical contraception can take place in the oviducts

5

	Method of contraception
	Advantages
	Disadvantages

	Physical (condom)
	( easy to obtain / use

( helps prevent STI

( no side effects
	( not as reliable as some other 
( methods

( disrupts lovemaking

	Chemical (pill)
	( very reliable

( doesn’t interfere with 
( lovemaking
	( side effects

	Surgical
	( virtually 100% reliable

( doesn’t interfere with 
( lovemaking
	( difficult to reverse


6
So that implantation can take place

7
Stops during pregnancy as lining (placenta) needs to remain intact to nourish foetus / prevents any other eggs being released

End of chapter questions

1
a
i  Testis
(1 mark)


ii  Prostate gland
(1 mark)


iii  Urethra
(1 mark)


iv  Ovary
(1 mark)


v  Oviduct
(1 mark)

b
i  Amnion / amniotic sac
(1 mark)


ii  Placenta / umbilical cord
(1 mark)


iii  Uterus ; cervix ; vagina
(3 marks)

c
i  Condom prevents sperm being released
(1 mark)


   Female sterilisation prevents eggs being fertilised
(1 mark)


i  Condom
(1 mark)


ii  Female sterilisation
(1 mark)
Chapter 5

Short questions

1
a
More holidays in sunny climates / more sunlight due to climate change / more leisure time


b
Spend time in the shade / stay out of the sun at hottest time of day (e.g. 11 am to 2 pm) / use sunscreen / wear a shirt / wear a hat

2
Bacteria subjected to antibiotic A – only those that are resistant to A (have mutation) survive. These survivors subjected to antibiotic B – only those that are resistant to B survive. Thus survivors are resistant to both A and B and so on

End of chapter questions

1
a
Continuous
(1 mark)

b
i Factor determined by chromosomes / genes / alleles
(1 mark)


ii
  Only maximum potential height achieved ; if balanced diet ; not everyone will have balanced diet [any two]
(2 marks)

c
Discontinuous ; discrete categories / no overlapping
(2 marks)
2
a
Ultra-violet (UV) ; causes mutation in skin cells / damages genetic structures in skin cells / causes uncontrolled growth of skin cells
(2 marks)

b
More foreign holidays / more sunlight due to climate change / more leisure time
(1 mark)

c
Caught before spreads to other parts of body / before it affects too large an area
(1 mark)

d
Stops sun reaching skin
(1 mark)

e
Hottest part of day / more UV rays at this time / more likely to get sunburn at this 
time
(1 mark)
3
a
Natural selection
(1 mark)

b
Resistant to slugs ; survive ; whereas acyanose survive less well / differential selection ; cyanose produce (more) offspring ; cyanose become more frequent in population [any three]
(3 marks)
4
A – slug ; B – millipede ; C – worm ; D – rove beetle ; E – crane fly
(5 marks)
Chapter 6

Short questions

1
a
If not sterilised, microbes already present in the broth would contaminate the broth in each flask


b
In flask A, microbes could not gain entry because of the bung in the neck of the flask. In flask C, microbes would get trapped in the swan neck of the flask

2
If left until adult, they may already have contracted the disease

3
If not, the individual being vaccinated will catch the disease

4
	Type of immunity
	Passive
	Active

	How achieved
	by taking ready-made antibodies from another source
	by vaccination or having had the disease – the body produces its own antibodies

	Advantage
	fast acting
	long term

	Disadvantage
	short term
	slow to take effect


5
Vaccination is free to ensure that most people are vaccinated. If charged for, the uptake would be much lower. Foreign travel is by choice. If able to afford the cost of foreign travel, people can afford the cost of vaccination

6
There are many different strains of cold or flu virus. Each time infection occurs, immunity will only result for the particular strain involved. You will not be immune against other strains

7
a
They are in close contact with each other


b
Greater yield

End of chapter questions

1
a
Antibodies
(1 mark)

b
Attach to bacteria / complementary fit ; clump bacteria together ; phagocytes can engulf clump / phagocytosis [any two]
(2 marks)

c
Active
(1 mark)
2
Antigens on bacteria ; stimulate antibody production ; antibodies combine with antigens / bacteria ; bacteria clumped together ; can be destroyed by phagocytes / phagocytosis 
[any four]
(4 marks)
3
a
After one drink, an individual is relaxed / affected by alcohol
(1 mark)

b
Liver damage
(1 mark)

c
Increased medical costs / vandalism / violence / family problems / problems with 
work
(1 mark)
4
a
Fleming ; observed that bacteria did not grow in proximity of a fungus ; deduced that fungus produced something to inhibit growth of bacteria [any two]
(2 marks)

b
In-vitro testing ; effect of drugs on cells in lab ; animal testing ; testing on complete body systems ; clinical trials ; testing on people [any four]
(4 marks)
5
a
i  Drinking too much at one time
(1 mark)


ii  This is the age group most likely to binge drink
(1 mark)


iii  Damage to health / liver / violence / trouble with police
(1 mark)

b
Peer pressure ; worried about a problem / stress ; inexperienced at coping with drink [any two]
(2 marks)

c
Longer opening hours / making people aware of safe drinking limits
(1 mark)
Chapter 7

Short questions

1
Increased use of fossil fuels / deforestation

2
There will be greater increases in carbon dioxide production in winter (greater use of fossil fuel and less photosynthesis) compared with summer. The cycles are annual

3
Rhododendron forms dense clumps, eliminating competitors / no light can penetrate to ground level, preventing other plants from becoming established

4
Checking / treatment of boats by owners / regulation of boat movement

5
Competitive invasive species will be able to out-compete native species / establish / grow quickly / easily spread to new habitats

6
a
More hay grown / less silage / less mechanisation / more areas left natural / unfarmed / more meadows


b
More hay / less silage / cut later / set-aside areas

7
No growth at this time / more run-off / more likely to enter waterways

8
No grass cutting at this time / less gardening / pruning

9
Depends on individual school. You would need to know how much is recycled / removed to landfill / conservation measures, e.g. heat sensors, light sensors, energy costs over a number of years

End of chapter questions

1
a
i  As river nitrate levels increase, the number of fish decrease
(1 mark)


ii  Fertiliser / slurry / silage run-off
(1 mark)


iii  Increased algal growth ( bacteria break down dead algae ( bacteria use up 
oxygen
(3 marks)

b
Fertiliser only used in spring / summer ; avoids run-off in winter months / when not used by plants
(2 marks)
2
a
As carbon dioxide levels increase, global temperatures increase ; carbon dioxide blanket 
in atmosphere ; traps heat from the Sun ; greenhouse effect [first point and any other 
two]
(3 marks)

b
Unwilling to reduce burning of fossil fuels / additional costs to the economy of developing alternative fuels ; evidence not clear enough
(2 marks)
3
a
Greater increases in summer / more variable increase across country in 
summer
(2 marks)

b
Burning of fossil fuels
(1 mark)

c
Forms heatproof ‘blanket’ in Earth’s atmosphere ; traps Sun’s heat / rays ; heat builds up within atmosphere
(3 marks)

d
i  Shapes of curves of temperature and carbon dioxide levels are very similar
(1 mark)


ii  Although similar, they are not exact / although the two may be interlinked, this does 
not prove that increasing carbon dioxide levels cause the increase in global 
temperature
(1 mark)
4

	Environment
	Polluting substance
	Effect

	air
	acid rain
	death of trees/acidic lakes and death of fish                   (1 mark)

	water
	nitrates / silage / slurry / sewage                  (1 mark)
	eutrophication (rapid growth of plants and death of fish)

	Land          (1 mark)
	household rubbish
	litter


5
a
i  Less carbon dioxide produced
(1 mark)


ii  Combines with haemoglobin / reduces oxygen transport in the blood
(1 mark)


iii  Nitrous oxides can cause acid rain ; which destroys trees and fish / Still produces significant levels of carbon dioxide ; which promotes global warming
(2 marks)

b
i  Nitrate
(1 mark)


ii  Eutrophication
(1 mark)


iii  Run-off ; leaching
(2 marks)


iv  Nitrate ; causes algal blooms ; (dead) algae decomposed by bacteria ; bacteria use up oxygen ; fish and other animals die due to lack of oxygen 
(5 marks)
6

i  Not naturally found in this country
(1 mark)


ii  Grey squirrel is bigger / shorter ears
(1 mark)


iii  Grey squirrels only found on east / reds both west and east ; reds found from north to south / greys not in south ; reds more widely distributed [any one]
(1 mark)


iv  Greys use wider range of food types
(1 mark)


v  Protect some conifer woods / special feeders for red squirrels / eliminate greys from certain designated areas
(1 mark)
Chapter 8

Short questions

 1
a
Hydrochloric acid


b
Methanoic acid / formic acid


c
Ethanoic acid

 2
a
Butanoic acid


b
Ethanoic acid


c
Citric acid


d
Oxalic acid


e
Ethanoic acid

 3
a
Potassium carbonate and water


b
Bubble gas through limewater and a white cloudy solution is formed


c
Sodium hydrogencarbonate


d
Thermal decomposition

 4
Hydrochloric acid + sodium hydrogencarbonate 
( sodium carbonate + carbon dioxide + water

 5
a
Calcium carbonate + hydrochloric acid ( calcium chloride + carbon dioxide + water


b
Magnesium oxide + sulphuric acid ( magnesium sulphate + water


c
Aluminium hydroxide + ethanoic acid ( aluminium ethanoate + water


d
Magnesium oxide + tartaric acid ( magnesium tartrate + water


e
Potassium hydrogencarbonate + hydrochloric acid 



( potassium chloride + carbon dioxide + water

 6
a
They are easily recognised and internationally agreed


b
A toxic substance can cause death whereas a harmful substance is similar to a toxic substance but not as harmful

 7
Range of substances with hazard symbols, e.g. bleach with a harmful irritant symbol

 8
a
acidic



acidic



acidic



alkaline


b
Rhubarb, radish and pink hydrangea


c
Indicator

 9
a
CaCO3

b
KOH


c
Na2SO4

d
Mg(HCO3)2

e
(CH3COO)2Ca


f
KCl

10
a
Magnesium hydroxide


b
Sodium ethanoate


c
Calcium hydrogencarbonate

11
a
Potassium hydrogencarbonate ( water + potassium carbonate + carbon dioxide


b
Hydrochloric acid + calcium carbonate ( calcium chloride + carbon dioxide + water


c
Sulphuric acid + calcium hydroxide ( calcium sulphate + water


d
Hydrochloric acid + zinc oxide ( zinc chloride + water

12
a
2KHCO3 ( H2O + K2CO3 + CO2

b
2HCl + CaCO3 ( CaCl2 + CO2 + H2O


c
H2SO4 + Ca(OH)2 ( CaSO4 + H2O


d
2HCl + ZnO ( ZnCl2 + H2O

End of chapter questions

1
a
The base reacts with the acid to form a salt and water
(1 mark)

b
i  Iron oxide + phosphoric acid ( iron phosphate + water
(1 mark)


ii  Zinc oxide + hydrochloric acid ( zinc chloride + water
(1 mark)


iii  Copper(II) oxide + ethanoic acid ( copper(II) ethanoate + water
(1 mark)
2
a
Lemons contain the weak acid, citric acid ; which can react with and remove any basic impurities on the metal surface
(2 marks)


copper(II) oxide + citric acid ( copper(II) citrate + water
(1 mark)

b
Vinegar reacts with the tarnished surface to give the toxic compound copper(II) 
ethanoate
(1 mark)

c
Sodium hydrogencarbonate ; magnesium hydroxide ; magnesium carbonate [see Table 8.2 for other examples]
(3 marks)
3
a
Statements i, v and vi
(3 marks)

b
i  Some baking soda remained unreacted
(1 mark)


ii
  15 g ; not the correct mass of baking soda or not the same amount of mixing after addition of baking soda
(2 marks)


iii  Vinegar reacts with baking soda, producing the gas carbon dioxide
(1 mark)
4
a
6.4 g
(1 mark)

b
Errors in weighing / sodium hydrogencarbonate was damp
(1 mark)

c
Ensure sodium hydrogencarbonate is dry before heating
(1 mark)

d
Wear safety goggles / use tongs to lift the hot crucible
(1 mark)

e
2NaHCO3 ( Na2CO3 + CO2 + H2O
(3 marks)
5
a
4
(1 mark)

b
2 and 4
(2 marks)

c
i  S    ii  Li    iii  Cl
(1 mark)
6
Graph B
(1 mark)
7
a
Flammable and is an irritant / hazardous
(2 marks)

b
Diagram of the skull and crossbones
(1 mark)

c
Radioactive
(1 mark)

d
Corrosive
(1 mark)
Chapter 9

Short questions

1
a
Salting


b
Canning


c
Pickling


d
Drying

2
Use chromatography. Apparatus requirements are chromatography paper, beaker with water solvent, pipette, ruler, pencil and paperclip

3
a
A food additive is something that is used to improve and preserve foods


b
BHT is an antioxidant and it is added to butter to stop fats getting oxidised and becoming rancid


c
Oxygen in the air is reactive and would cause the fats in the crisps to get oxidised and become rancid. Nitrogen is a very unreactive gas and does not cause oxidation of the fats

End of chapter questions

1
a
Advantages: To stop food going bad ; colourings make food more attractive ; sweeteners can be used to replace sugar
(3 marks)


Disadvantages: They can cause allergies ; some feel they can cause hyperactivity ; some additives have been taken off the market as they may cause cancer
(3 marks)

b
E160, carotene, is a colouring, added to make the food more attractive
(2 marks)


E320, BHA, is an antioxidant, used to stop fats getting oxidised and becoming rancid
(2 marks)


E202, potassium sorbate, is a preservative, added to stop the growth of microbes
(2 marks)

c
Cheese and onion crisps – antioxidant. Jam – sweetener. Tinned beans – colourings. Chocolate – sweetener. Powdered milk – antioxidant
(5 marks)
2
Chromatography ; plus labelled diagram from Figure 9.4
(5 marks)
3
Advise the parents to be careful of the foods they give their child. When shopping, they should avoid buying any processed products containing E142. Additionally they should monitor Janice’s behaviour when she has moved on to foods without E142. Finally, visit the doctor again and discuss how the changes have affected Janice’s behaviour
(2 marks)
4
a
Microbes
(1 mark)

b
Additives cause a number of illnesses
(1 mark)

c
Additives could be harmful to the development of the baby
(1 mark)

d
Government / European Government / Brussels
(1 mark)

e
i  Sulphur dioxide is a preservative
(1 mark)


ii  Sodium hydrogencarbonate is a base and controls pH
(1 mark)


iii  Sorbitol is a sweetener
(1 mark)
5
a
Cheaper / approved colouring not available
(1 mark)

b
Dilution of the dye, so very little eaten ; no cancer found in humans
(2 marks)
Chapter 10

Short questions

 1
a
They were caused by solidification of hot, molten magma from the Earth’s mantle


b
Granite crystals are larger than basalt, as granite is formed from magma deep below the Earth’s crust cooling down slowly and giving larger crystal size. Basalt has a smaller crystal size, as it cools down more rapidly at the Earth’s surface


c
Two sedimentary rocks are limestone and sandstone

 2
a
Sedimentary rocks are converted into metamorphic rock by high temperature and pressure


b
Limestone


c
Building material, fireplaces, ornaments, etc.

 3
a
Fossils are the remains of ancient life


b
Sedimentary


c
The relative ages of rocks can be determined because rock layers of similar age contain similar fossil remains of ancient life. Rock layers of different ages contain different fossil remains

 4
a
This is the time it takes for half the original radioactive element to decay


b
Uranium-238 and potassium-40


c
4500 million years

 5
See Figure 10.7 in text. Circumference C = 2 x 3.14 x 6400 = 40 192 km. So distance from 


South Pole to North Pole = EQ \F(1,2) C = 20 096 km

 6
Heat energy is provided by the radioactive decay of elements such as potassium and thorium

 7
a
The idea that there was originally one continent, which started to break up and form continents that can move


b
i  The continents fitted together like a jigsaw to form the original continent ‘Pangaea’



ii  Fossils found on different continents matched up across the ‘joint’



iii  Rock patterns continued from one continent to another across the joint

 8
a
When magma from volcanoes on the mid-ocean ridge cools and crystallises on the ocean floor, this is known as sea-floor spreading


b
As the ocean floor can move, then forces acting on the continents allow them to move through the ocean floor

 9
As the mid-ocean ridge is an area of weakness on the sea floor, then magma could erupt and form new sea floor to either side of the ridge. Evidence for this exists in the magnetic striping on the sea floor

10
a
Eurasian Plate


b
Cocos Plate


c
EQ \F(50,365) = 0.14 mm/day


d
Plate boundary is where different plates meet

11
a
Two plates move apart and magma rises between them

b
Stresses and strains that are set up when two plates move past each other are violently and rapidly released


c
Tsunamis are caused by earthquakes, volcanoes and submarine landslides. During these processes, a series of waves is generated that can cause devastation

End of chapter questions

1
a
i  Sedimentary
(1 mark)


ii  Metamorphic
(1 mark)


iii  Basalt / igneous rocks
(1 mark)

b
i  Crust
(1 mark)


ii  Kilometres
(1 mark)


iii  Rises / gets hotter
(1 mark)


iv  Outer core
(1 mark)

c
Similar rocks of same age in both ; coal deposits of the same age in Europe and America ; similar fossils found in America and Africa ; evidence of ice age occurring in Asia, Africa and Australia [any three]
(3 marks)
2
No method of movement was proposed ; people could not accept solids moving on their own ; it was felt that, rather than move, mountain ranges connecting continents had sunk over a period of time ; it was argued that there had been many climatic changes throughout time 
[any two]
(2 marks)
3
a
Basalt – crystals smaller than 0.5 mm …



Granite – crystals bigger than 0.5 mm …



Slate – hard, brittle, grey rock …
(3 marks)

b
i  Limestone
(1 mark)


ii  Slate
(1 mark)


iii  Basalt
(1 mark)


iv  Granite
(1 mark)
4
a
i  Volcano
(1 mark)


ii  Plates are moving apart and the Earth’s crust is weakened. The crust may crack and molten magma can escape through the cracks, forming a volcano. Cooling of the molten lava gives igneous rocks
(2 marks)


iii  High temperatures and high pressure convert rocks to metamorphic rocks
(2 marks)

b
Weathering and erosion of igneous rocks take place. They form sediment along with the remains of living organisms. The water gets squeezed out. The layers glue together to produce sedimentary rocks
(4 marks)
5
a
i  D
(1 mark)


ii  A
(1 mark)


iii  High temperatures and high pressures
(2 marks)

b
i  Stress and strains set up when two continental plates move past each other
(1 mark)


ii  Seismograph
(1 mark)

c
Keeps magma molten ; and allows plates to move
(2 marks)

d
i  X
(1 mark)


ii  Z
(1 mark)
Chapter 11

Short questions

 1
Diagram showing electrons in shells, with protons and neutrons in the nucleus. Labelled with their charges and relative masses. [See Table 11.1 in the text.]

 2
a
J. J. Thomson


b
Ernest Rutherford


c
D. Chadwick

 3
The atomic number is the number of protons in an atom of that element. The mass number is the number of protons and neutrons in the nucleus of an atom of that element

 4

	
	Electrons
	Protons 
	Neutrons

	a
	  9
	  9
	10

	b
	15
	15
	16

	c
	18
	18
	22

	d
	46
	46
	60

	e
	26
	26
	30

	f
	29
	29
	35


 5
Always contain the same number of protons and electrons

 6


	Element
	Atomic number
	Number of neutrons

	potassium
	19
	20

	manganese
	25
	30

	bromine
	35
	45


 7
a
Ne / Ar / Kr / Xe


b
Be / Mg / Ca / Sr


c
F / Cl / Br / I


d
Li / Na / K / Rb

 8
a
Aluminium


b
Fluorine


c
Helium


d
Oxygen or sulphur

 9
Periods / Groups


Left gaps for undiscovered elements


Arranged elements in terms of their atomic mass

10
b, c and e

End of chapter questions

1
a
Diagram to show neutrons and protons in the nucleus ; and the electrons in the 
shells
(3 marks)

b
Lithium
(1 mark)
2
5 electrons
(1 mark)

Potassium ; 19 protons
(2 marks)

4 neutrons
(1 mark)
3
a
i  4
(1 mark)


ii  [A] Halogens    [B] Alkali metals
(2 marks)


iii  [A] Magnesium    [B] Phosphorus
(2 marks)

b
i  It is a very unreactive gas, unlike oxygen
(1 mark)


ii  2,8,8
(1 mark)


iii
  It is unreactive, as it has a filled outer shell of electrons and therefore does not need to gain, lose or share electrons in chemical reactions
(1 mark)
4
a
Periods
(1 mark)

b
Lithium / sodium / potassium
(1 mark)

c
Calcium
(1 mark)
5
a
i  Caesium
(1 mark)


ii  Decrease
(1 mark)


iii  Rubidium / caesium
(1 mark)

b
i  Heat the solution ; evaporate off the water
(2 marks)


ii  K2SO4
(1 mark)


iii  The reaction would be too violent
(1 mark)

c
i  2Rb + 2H2O ( 2RbOH + H2
(2 marks)


ii  Violent reaction ; rubidium would ignite ; rubidium is more dense so it will 
sink
(3 marks)
6
a
Was arranged in terms of atomic masses, now it is atomic number ; there were gaps for undiscovered elements
(2 marks)

b
Noble gases ; they have filled outer shells of electrons ; and do not need to transfer, gain or share electrons in chemical reactions
(3 marks)

c
They are on the left-hand side of the Periodic Table, and these are the reactive Group I and Group II metals. They have similar properties as they are both in the same group in the Periodic Table
(2 marks)

d
Iodine would be the least reactive. It has the largest atomic size, and the larger the atomic size, the poorer it is at accepting an electron into its outer shell, as the incoming electron has greater shielding from the positive nucleus 
(2 marks)
7
a
Magnesium covered with copper / goes red ; heat given out ; magnesium disappears ; solution goes from blue to colourless [any two]
(2 marks)

b
Magnesium + copper(II) sulphate ( copper + magnesium sulphate
(1 mark)

c
Magnesium, iron, lead, copper
(2 marks)
Chapter 12

Short questions

 1
Carbon

 2
a
Molecules that are composed of carbon and hydrogen only


b
Ethane, propane and butane


c
Octane [or other]

 3
Crude oil is heated and the vapours move up a fractionating tower. Different vapours condense at different levels, with the lighter molecules (lowest boiling point) rising to the top while larger and heavier molecules (highest boiling points) condense lower down the tower

 4
–160°C to 20°C


petrol for motor vehicles


naphtha


paraffin


170°C to 230°C


fuel for ships


tar or bitumen

 5
a
Breaking large hydrocarbon molecules into smaller, more useful molecules.


b
To meet the demands of the petrochemicals industry


c
C10H22 ( C8H18 + C2H4

d
C8H18, petrol, is used as a fuel for cars ; C2H4, ethene, is used to make polythene

6
a
 [image: image2.jpg]




b
Plastic crates [or other similar suitable use]

 7
a
i  Reactive molecule that reacts to form a polymer



ii
  A polymer is a long chain molecule that has been formed when many monomer molecules chemically join to form a long chain



iii
  The process of chemically joining the monomer molecules together is called polymerisation


b
C2H4 ; see Figure 12.4 for structural formula


c
See Figure 12.6 for equation for ethene polymerisation


d
Cling film and plastic bags [or other similar uses]

 8
Polythene ; flexible


Propene ; packaging material


PVC ; waterproof

 9
a
i  Bone



ii  Reinforced concrete


b
Composite materials combine the properties of more than one material to produce a more useful material for a particular purpose, for example reinforced concrete is hard like concrete and strong like steel. Thus reinforced concrete is a better material for buildings than concrete on its own

10
a
Companies would show a decline in profits and this would result in fewer manufacturers


b
Unemployment would increase as some factories close down. Economic wealth would decrease, as fewer people would be employed

End of chapter questions

1
a
Polystyrene – insulator ; low density
(2 marks)


PVC – easy to melt and mould ; waterproof and strong
(2 marks)


Polythene – waterproof ; low density ; easy to mould [any two]
(2 marks)


Melamine – strong ; stiff ; heat resistant [any two]
(2 marks)

b
i
  Thermoplastics are flexible, soften on warming and can be moulded into different shapes. Thermosetting polymers are strong rigid materials, and once formed they do not soften or melt and cannot be remoulded
(4 marks)


ii  Thermoplastic – polythene ; thermosetting polymer – melamine
(2 marks)

c
i  Non-biodegradable means that they cannot be broken down by 
micro-organisms.
(2 marks)


ii  Recycle or reuse plastic materials or use biodegradable plastics
(2 marks)
2
a
Hydrocarbons are molecules that are composed of hydrogen and carbon only
(2 marks)

b
Coal [or other suitable one]
(1 mark)

c
Crude oil is heated and the vapours are fed into a fractionating tower. The hydrocarbons with the smallest number of carbon atoms and with the lowest boiling points rise to the top of the tower. The larger hydrocarbon molecules with the higher boiling points will condense lower down in the fractionating tower. The fractions are collected at 
the different levels
(2 marks)

d
Thermal or catalytic cracking
(1 mark)
3
a
i
  A material that combines the properties of more than one material to produce a more useful material for particular purposes
(2 marks)

b
i  High stiffness and cheap
(2 marks)


ii  High strength and low density
(2 marks)


iii  Strength / lightness
(1 mark)

c
Same length of wire ; same thickness of wire ; same method of clamping 
[any two]
(2 marks)
4
a
i
  Thermal cracking is using high temperatures ; to break down large hydrocarbon molecules ; into more useful smaller molecules
(3 marks)


ii
  The structural formula of propane is shown in Table 12.1 ; and that of ethene in Figure 12.3
(2 marks)

b
C3H8 + 5O2 ( 3CO2 + 4H2O
(3 marks)
Chapter 13

Short questions

1
a
D


b
C


c
B and C

2
Limestone is an abundant raw material and, as it is relatively easy to obtain, it is fairly cheap

3
Provides jobs and provides more economic wealth ; but can destroy habitats and causes noise and dust pollution

End of chapter questions

1
a
Polymers that cannot be broken down by micro-organisms
(2 marks)

b
Recycle and reuse
(2 marks)
2
a
Provides employment ; wealth creation ; noise pollution ; dust pollution ; destruction of landfill sites ; less imports [any four]
(4 marks)

b
Limestone
(1 mark)
3
a
i  D
(1 mark)


ii  B and C
(1 mark)

b
i  Calcium hydrogencarbonate ( calcium carbonate + water + carbon dioxide
(2 marks)


ii  Healthy to drink, as it is good for teeth and bones. Causes kettle fur / blocks hot water pipes
(2 marks)
4
a
B  
(1 mark)

b
C  
(1 mark)

c
It is the sample of water with the greatest amount of temporary hardness, because before boiling it required 27 cm3 of soap solution, and after boiling it only required 12 cm3 of soap solution. This is the greatest change for the three temporary hard water samples. As a result it will have the most calcium carbonate solid deposited
(2 marks)
Chapter 14

Short questions

1
a
Arch, loop, whorl and composite


b
Aluminium dust, carbon black and luminescent powders


c
The ridges on the surfaces of the fingers and thumbs are present at birth and remain unchanged for life. This allows them to be used for identification

2
No unlocked doors or gates ; cancel newspapers and milk ; check that no windows are left open ; get a friend to check your home daily

3
a
It can be used to establish if a cheque has been forged. The forensic scientist carries out chromatography on the ink to check if more than one ink has been used


b
When UV light hits the cotton paper of the banknote, it will not fluoresce, but the different security features will do so. With counterfeit notes, the paper contains brightening agents and these will glow

End of chapter questions

1
a
Arch, loop, whorl and composite
(4 marks)

b
Each person has a unique fingerprint. No two people have the same fingerprint pattern, apart from identical twins
(1 mark)

c
Identical twins
(1 mark)

d
The appearance of the fingerprint can be obscured by scarring
(1 mark)

e
Aluminium powder, carbon black powder or luminescent powder
(3 marks)

f
For porous surfaces, as powders can only be used for nonporous surfaces
(1 mark)
2
a
In a criminal investigation, it is important to ensure that the suspect’s fingerprint and the print found at the scene of a crime are identical. Using the 16-point match there is agreement on 16 matching ridges on the two fingerprints
(1 mark)

b
This system allows forensic scientists to compare thousands of fingerprints in a second. This allows police to catch criminals much more quickly
(2 marks)
3
a
Using special paper ; watermarks ; metal strip ; bar coding ; holograms [any three]
(3 marks)

b
Use of computers and colour printers
(1 mark)

c
Ultraviolet light to test the paper in the banknote. If it is a genuine note, then the cotton paper on which the note is printed does not fluoresce, but the various security features do. With counterfeit notes, the paper does glow, as it contains ‘brightening agents’
(1 mark)
4
a
Chromatography is a separation technique that is generally used to separate coloured substances
(2 marks)

b
Technique as outlined for Figure 14.6
(5 marks)

c
Changing wording on a hand-written letter
(1 mark)
5
a
Theft from a house ; rape
(2 marks)

b
It would contain fibres from the suspect’s clothing even though the suspect might have destroyed the original clothing. It could also contain fibres or hair from the victim
(1 mark)

c
Technique only requires very small samples ; it can be carried out on a single cell ; the sample can come from any part a person, e.g. blood, hair, skin or semen ; DNA is unique to each individual [any two]
(2 marks)
6
a
i  Individual’s DNA code laid out in a given sequence
(2 marks)


ii  Electrophoresis
(1 mark)


iii  Size and sequence order
(1 mark)

b
i  John
(1 mark)


ii  There is a direct DNA match between the suspects and John’s profile
(1 mark)
Chapter 15

Short questions

 1
a
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b
1.0 A [identical bulbs in parallel take the same current]


c
3.0 A [the total current taken from the battery is the sum of the currents in the bulbs]

 2

	Position of switches
	Currents in
	Reason

	S1
	S2
	S3
	A1 in A
	A2 in A
	A3 in A
	

	open
	open
	open
	0
	0
	0
	No complete circuit

	open
	closed
	closed
	1.0
	0.5
	0.5
	Currents are same in identical bulbs. Current leaving battery equals sum of currents in lamps

	open
	closed
	open
	0.5
	0.5
	0
	Incomplete circuit for A3. A1 and A2 are in series, so they take the same current

	open
	open
	closed
	0.5
	0
	0.5
	Incomplete circuit for A2. A1 and A3 are in series, so they take the same current


 3
Since the four lamps are identical, the voltage across each is a quarter of the battery voltage. So


voltage across each is EQ \F(24,4) = 6 volts


So, V1 = 6 V, V3 = 6 V, but V2 = 12 V (voltage across two lamps)

 4
a
Connect cells in series (plus to minus).


b
Two of the cells have been connected the wrong way round (plus to plus) and cancel each other out

 5
This is a graph plotting activity

 6
Current = EQ \F(power,voltage) = EQ \F(220,100) = 2.2 A. So select 3 A fuse

 7
a
Appliances with an insulating frame cannot be earthed


b
All metal parts of the appliance are enclosed in an insulating, plastic case. The user cannot touch any metal, conducting parts that would cause an electric shock

 8
See text

 9
a
Number of units used = power (in kW) x time (in hours) = 3 x 3 = 9 kWh


b
Cost = 9 kWh @ 11 pence each = 9 x 11 = 99 pence


c
A 3 kW immersion heater uses 3 kJ = 3000 joules every second. In a single hour it uses 3000 x 60 x 60 = 10 800 000 joules. The joule is too small a unit to be used by electricity companies

10
Decommissioning means the removal of all equipment and materials from the power station, demolition of the buildings, removal of the rubble, and restoring the site to its original state. Decommissioning a nuclear power station is so expensive because the waste products are dangerously radioactive. Managing dangerously radioactive materials requires specialist people and equipment, both of which are very expensive

End of chapter questions

1
a

	Previous
	Current
	Units used
	Cost per unit
	Total cost

	12082
	12832
	12832 – 12082 = 750           
                  (1 mark)
	11 pence

(incl. VAT)
	750 units 

@ 11 pence each = £82.50       (1 mark)



b
Kilowatt-hour (kWh)
(1 mark)

c
Fossil
(1 mark)

d
Northern Ireland needs to import all its fossil fuel. It is easier to off-load fossil fuels from large ships than to transport fuel by road or rail. There is a ready supply of water to produce steam
(2 marks)

e
Fossil fuels are running out and are non-renewable. There is increasing concern about 
CO2 produced by fossil fuels and global warming. Most renewable resources produce no CO2
(2 marks)
2
a
There is more variable resistor wire in the circuit, so the circuit resistance is greater and the current is smaller. This makes the bulb dimmer
(3 marks)

b
i  9 (
(1 mark)


ii
  3 times the length means 3 times the resistance (resistance is directly proportional to length)
(1 mark)


iii  1.5 ( (doubling the area halves the resistance)
(1 mark)
3
a
The team increased the currently quickly. To obtain the correct fusing current, the resistance of the variable resistor should be changed slowly to allow the fuse wire to burn through
(2 marks)

b
The needle on the ammeter immediately falls to zero
(1 mark)

c
The power supply was unable to provide a current big enough to blow the fuse. The team might have replaced the power supply with one of larger voltage which could provide a larger current
(2 marks)

d
What percentage of the fuses blew at 12.7 A, 12.6 A etc?
(1 mark)

e
Yes – 99% of the fuses now blow at 13.0 A or 13.1 A
(1 mark)


or



No – why did the team not find the fusing current of the fuse labelled ‘above 13.1 A’?

(1 mark)

f
If the normal current taken by the fire was around 13 A, then in most cases the fuse would blow immediately the fire was switched on
(1 mark)

g
The complaint is justified, as 88% of the fuses blew at currents below 13.0 A
(1 mark)

h
Find a supplier whose fuses were made of a different material
(1 mark)
Chapter 16

Short questions

 1
a
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b
i  Amplitude = EQ \F(1,2) vertical distance between peak and trough = EQ \F(1,2) x 30 = 15 cm



ii  Wavelength
= horizontal distance between peak and next peak 


= 2 x horizontal distance between peak and next trough 


= 2 x 80 = 160 cm

 2
So that the sound reaching microphone 1 travels the known distance to microphone 2

 3
The spikes would be 10 times further apart

 4
The time taken to travel 30 cm is so short that the spikes are too close together

 5
False results: 385 and 390 m/s


Average = EQ \F((335 + 340 + 330 + 335 + 330 + 340 + 335),8) = 335 m/s

 6
In the flash–bang method we need to average speed in both directions to compensate for the effect of the wind. The wind is insignificant in the two microphones experiment because it is carried out indoors

 7
The two microphones experiment is better because there is less uncertainty in the measurement of the time taken for the sound to travel

 8
When the theatre is full of people there is more absorption of the sound by the clothing of the audience

 9
Insert sound-absorbing insulation between the floors

10
a
Time between claps = EQ \F(1,100) minutes = 0.01 minutes = 0.6 seconds


b
Distance travelled to wall and back = 99 + 99 = 198 m



Speed = EQ \F(distance,time) = EQ \F(198,0.6) = 330 m/s

11
Most of the human body is water. Allowing the body to absorb microwaves can damage our cells. The part of the body most at risk is the eye. It is believed that microwaves can cause eye cataracts (a condition that leads to reduction in vision)

12
Light travels through an endoscope by repeated internal reflections in the optical fibre

13
A – rectangular glass block


B – converging (convex) lens


C – diverging (concave) lens

14
Long sight – see text on page 224 and Figure 16.25


Short sight – see text on page 225 and Figure 16.26

End of chapter questions

1
a

	Gamma waves
	X-rays


(1 mark)
	Ultra-violet light
	Visible


(1 mark)
	Infra-red


(1 mark)
	Micro-
waves
	Radio 
waves

(1 mark)



b
i  To absorb harmful radiation so that less of it reaches the skin
(1 mark)


ii  Ultra-violet light
(1 mark)


iii  Skin cancer
(1 mark)

c
X-rays – to kill cancer cells
(1 mark)


Gamma rays – sterilisation of equipment
(1 mark)

d
i  Gamma rays have a higher frequency than X-rays
(1 mark)


ii  Both X-rays and gamma rays travel at the same speed in a vacuum
(1 mark)
2
a
i  In 60 cm there are three wavelengths, so one wavelength is



wavelength = EQ \F(60,3) = 20 cm
(1 mark)


ii  Amplitude = distance from centre to peak = EQ \F(50,2) = 25 cm
(1 mark)


iii  Transverse
(1 mark)

b
i  Same Pitch – A and C
(1 mark)


ii  Same loudness – B and C
(1 mark)
3
a
i
  Sound travels from singer to ceiling and reflects to the girl (remember to make angle of incidence equal to angle of reflection)
(1 mark)


ii  Distance = speed x time = 340 x 0.25 = 85 m
(3 marks)

b
Ultrasound travels from scanner through mother’s body to the baby. Ultrasound is reflected from baby and travels through mother’s body back to scanner. Signal is passed from scanner through cable to computer, where data is processed to form an image
(3 marks)
Chapter 17

Short questions

1
Answers will vary

2
The huge difference between USA and Burundi makes it difficult to illustrate

3
An internal combustion engine burns fuel inside a chamber, releasing gases to drive a piston and produce movement. Petrol and diesel engines in cars and lorries are internal combustion engines. An external combustion engine burns its fuel in a furnace to produce steam. Steam-driven locomotives and some old traction engines are examples of external combustion engines

4
a
Total input energy = total output energy



300 = (190 + sound energy + 96 + 12)



Sound energy = 300 – 298 = 2 kJ


b
Kinetic


c
Efficiency = EQ \F(useful work output,total energy input) = EQ \F(96,300) = 0.32

5
Calculate thinking time using the equation:


thinking time = EQ \F(thinking distance,speed)

and notice that in every case it is the same (around 0.6–0.7 seconds)

6
a
Helpful – striking a match ; tying shoelaces



Nuisance – wear in car engines ; causes loss of tread in tyres


b
Lubricants are liquids (usually oils) designed to reduce friction. They reduce wear in the engine of a car


c
The sand is spread on the road in icy conditions to provide friction between car tyres and the road. This helps cars to travel up the hill without spinning the wheels and helps cars to travel down the hill without skidding

7
a
Attach a spring balance (newtonmeter) to the block. Pull on the newtonmeter until the block begins to move. The maximum force recorded on the newtonmeter is the static friction force


b
Constant factors – nature of surface ; area of base of block


c
Graph of friction force (y-axis) against block weight is approximately a straight line through origin. This means friction force is directly proportional to block weight

End of chapter questions

1
a

	Energy resource
	Fossil fuel
	Renewable

	gas
	(
	

	biomass
	
	(

	wood
	
	(

	oil
	(
	





(4 marks)

b
Carbon dioxide
(1 mark)

c
Climate change (more storms in winter, hotter summers) ; flooding (from melting ice-caps)

(2 marks)
2
a

	Speed of car in m/s
	Thinking distance in m
	Braking distance in m
	Stopping distance in m

	10
	  5
	  5
	  10

	20
	10
	20
	  30

	40
	20
	80
	100


 


(2 marks)


b
Thinking distance is the distance travelled in the driver’s thinking time. The thinking time is the time that passes while the driver’s brain considers what is happening before deciding to apply the brakes
(2 marks)

c
Whether or not the driver has taken alcohol or other drugs ; the speed of the car
(2 marks)

d
Bald tyres ; wet / icy roads ; poor brakes ; poor road surface [any two]
(2 marks)

3
a
Oil ; natural gas ; coal ; nuclear energy [any one]. These are non-renewable energy resources because they are in limited supply. They are not being replaced by nature as quickly as they are being used up
(1 mark)

b
Hydroelectric energy ; wind energy  [any one]. These are renewable because they rely on the energy of the Sun and are replaced rapidly by nature. They are in (almost) limitless supply
(1 mark)

c
Renewable energy resources will never run out
(1 mark)
4
a
Total useful energy output = light + sound = 18 + 10 = 28 J
(1 mark)

b
Efficiency = EQ \F(useful work output,total energy input)


0.4 = EQ \F(28,total energy input)


so



total energy input = EQ \F(28,0.4) = 70 J



Therefore



wasted energy = total energy – useful energy = 70 – 28 = 42 J
(3 marks)

c
Total electrical energy = total energy input = 70 J
(1 mark)
5
a
Use of speed bumps to reduce speed of cars [or other]
(1 mark)

b
Traffic calming reduces the risk of accidents in built-up areas
(1 mark)

c
Traffic calming increases the time it takes for emergency services to get to where they are needed
(1 mark)
6
a
Hybrid cars are not very popular because they are expensive. There are fewer hybrid cars available so far because they are new
(2 marks)

b
Using alcofuel extends the life of existing fossil fuels
(1 mark)

c
Biodiesel is a substitute for diesel. It is made from vegetable oil such as that from the seeds of oilseed rape
(1 mark)
Chapter 18

Short questions

1
Instantaneous speed

2
Average speed = EQ \F(total distance moved,total time taken) = EQ \F(800 m,40 s) = 20 m/s

3
a
Total distance moved = speed x time = 10 x 9 = 90 m


b
Total time = EQ \F(distance,speed) = EQ \F(220 m,10 m/s) = 22 s

4
a
Average speed = EQ \F(total distance moved,total time taken) = EQ \F(400 m,50 s) = 8 m/s


b
Average speed = EQ \F(total distance moved,total time taken) = EQ \F(175 miles,5 hours) = 35 mph


c
Average speed = EQ \F(total distance moved,total time taken) = EQ \F(70 000 km,2.5 hours) = 28 000 km/h

5
a
Time = EQ \F(distance,speed) = EQ \F(50 km,25 km/h) = 2 hours


b
Time = EQ \F(distance,speed) = EQ \F(100 km,20 km/h) = 5 hours


c
Total time = outward time + rest time + return time



5 = 2 + EQ \F(1,2) + return time



return time = 5 – 2EQ \F(1,2) = 2EQ \F(1,2) hours

6
a
i  Greatest speed is where slope is greatest – from times 0 to 5 seconds



ii  Cyclist is stopped where graph is horizontal – from times 15 to 20 seconds


b
Cyclist stops at time 15 seconds. From start to time 15 seconds, cyclist travels 
80 – 20 = 60 m


c
At time 10 seconds, speed = slope of graph = EQ \F(80 – 60,15 – 5) = EQ \F(20,10) = 2 m/s

7
a
Acceleration = EQ \F(final speed – starting speed,time) = EQ \F(0 – 27,6) = –4.5 m/s2

b
Negative sign means speed is decreasing

8
Attach a weight to a card of known length so that it can fall freely and allow card to fall vertically between two sensors

9
Momentum = mass x velocity = 750 kg x 8 m/s = 6000 kg m/s

10
Momentum = mass x velocity


0.35 = mass x 0.7


[note 70 cm/s = 0.7 m/s]. So 


mass = EQ \F(0.35,0.7) = 0.5 kg

11
a
Momentum of 850 kg car = mass x velocity = 850 x –4 = –3400 kg m/s



Momentum of 1150 kg car = mass x velocity = 1150 x 6 = 6900 kg m/s


b
Momentum of combination = –3400 + 6900 = 3500 kg m/s


c
Final momentum of 1150 kg car = mass x velocity = 1150 x 1.75 = 2012.5 kg m/s



Momentum lost = 6900 – 2012.5 = 4887.5 kg m/s


d
Final momentum of 850 kg car = mass x velocity = 850 x 1.75 = 1487.5 kg m/s



Momentum gained = 1487.5 – (–3400) = 4887.5 kg m/s



Momentum lost by one car equals momentum gained by the other in the collision

End of chapter questions

1
a
i  Stationary
(1 mark)


ii  Average speed = EQ \F(total distance,total time) = EQ \F(70 m,35 s) = 2 m/s
(3 marks)

b
An acceleration of 3 m/s2 means that every second the velocity of the car increases by 3 m/s
(2 marks)
2
a
0 N
(1 mark)

b
Resultant force = 310 – 280 = 30 N to the right
(2 marks)
3
a
Friction is a force that tends to oppose motion
(1 mark)

b
i
  The friction acting on the wheels in car B is greater than the friction acting on the wheels in car A
(1 mark)


ii  Because car B is heavier than car A
(1 mark)

c
Momentum = mass x speed = (1350 + 650) x 8 = 16 000 kg m/s
(3 marks)
4
a
45 m (when graph first becomes horizontal)
(1 mark)

b
Moving fastest between times 20 and 35 seconds
(1 mark)

c
Average speed = EQ \F(total distance,total time) = EQ \F(70 m,35 s) = 2 m/s
(3 marks)
Chapter 19

Short questions

1
a
Graph plotting exercise


b
Half-life is 20 s

2
Counts were different because radioactive decay is a random process

3
This question is best answered using a table similar to that used in the examples.

	Time in half-lives
	Time in minutes
	Fraction of material remaining

	0
	  0
	1  (all)


	1
	12
	EQ \F(1,2) x 1  =  EQ \F(1,2)

	2
	24
	EQ \F(1,2) x EQ \F(1,2)  =  EQ \F(1,4)

	3
	36
	EQ \F(1,2) x EQ \F(1,4)  =  EQ \F(1,8)

	4
	48
	EQ \F(1,2) x EQ \F(1,8)  =  EQ \F(1,16)

	5
	60
	EQ \F(1,2) x EQ \F(1,16)  =  EQ \F(1,32)



So after 1 hour, EQ \F(1,32) of the original material remains

End of chapter questions

1
a
	Particle
	Mass
	Charge
	Number
	Location

	electron
	1/1840
	–1
	6
	orbiting nucleus

	proton
	1
	  1
	6
	in the nucleus

	neutron
	1
	  0
	6
	in the nucleus





(6 marks)


b
i  A radioactive material is one in which the nuclei decay by emitting (, ( or ( radiation
(1 mark)


ii  
Radon is a radioactive gas. The radiation can destroy cells in the lungs and cause cancer
(1 mark)

c
i  The range of ( particles in aluminium is about 5 mm
(1 mark)


ii  See Figure 19.5
(3 marks)
2
a
None
(1 mark)

b
Breathed into the lungs
(1 mark)

c
In addition to all other sources of radon, miners are exposed to the radon that comes from rocks
(2 marks)

d
Long-term. The amount of radon present in the home varies from day to day. A short-term device can only measure the radon present over a 2–10 day period. This may not detect a higher amount of radiation present 11 or more days after the test begins
(2 marks)

e
Negative. When positive alpha particles strike the disk, the charge on the disk reduces. So the charge on the disk must be the opposite to that on alpha particles
(2 marks)

f
The author writes that the number of deaths from radon exposure lies in the range 12 000 to 30 000, but the exact number is unknown. The author picks 21 000 for the figure on the bar chart because it is the average of 12 000 and 30 000
(1 mark)

g
The fifth paragraph, which begins: ‘Radon does increase the risk …’
(1 mark)
Chapter 20

Short questions

1 

	Planet
	Average distance of planet

from Sun compared with Earth

	Jupiter
	  5.2

	Saturn
	  9.5

	Uranus
	19.1

	Mars
	  1.5

	Neptune
	30.1

	Earth
	  1

	Mercury
	  0.4

	Venus
	  0.7


2
See page 267

3
Retrograde motion means that the planet appears to move in a spiral across the sky – sometimes it is seen moving from left to right, then a short time later from right to left

4
Nuclear fusion is the combining of light nuclei (hydrogen) to produce heavier nuclei (helium) with the release of large amounts of energy. It occurs in stars, like our Sun

5
a
Stellar nebula


b
Hydrogen


c
The gas comes together due to the attractive gravitational force to form stars


d
There appear to be points of light (stars) present. Some regions appear to be giving out more light than others

6
Asteroid, planet, star, galaxy, universe

7
a
The light from the stars in distant galaxies appears to have a longer wavelength than we would expect. This increase in the wavelength of the light is called ‘red shift’


b
Red shift tells us that the neighbouring galaxies are moving away from us

8
	Big Bang Theory
	Steady State Theory

	The universe began around 10 to 15 billion years ago
	The universe had no beginning – it has always been there

	The universe might end with a Big Crunch if gravity is strong enough
	The universe will never end

	The 3 K background radiation is an echo of the Big Bang
	Provides no explanation of the 3 K background radiation

	Provides an explanation for the expansion of the universe
	Can only explain the expansion of the universe if matter is continually being created by processes we do not yet understand


End of chapter questions

1
a
Sun, moons, asteroids
(1 mark)

b
The Moon orbits the Earth
(1 mark)

c
Weather forecasting ; telephone ; radio and TV broadcasting ; examination of changes in the Earth’s surface ; map-making ; Global Position Sensing (GPS) ; espionage (spying) [any one]
(1 mark)
2
a
The planet nearer the Sun is Mars. The planet further from the Sun is Saturn
(2 marks)

b
A planet orbits the Sun. A moon orbits a planet
(1 mark)

c
The stars emit their own light, but planets can only reflect the light from stars. Stars are very much bigger than planets
(2 marks)

d
A light year is the distance travelled by a beam of light in one year
(1 mark)
3
a
The data suggest that, the greater the diameter of the planet, the stronger is its gravitational pull
(1 mark)

b
Jo’s weight = mass in kg x gravitational pull in N/kg 


= 70 kg x 3.8 N/kg 


= 266 N
(3 marks)

c
Jupiter – the further the planet is from the Sun, the longer is its time to make an 
orbit
(1 mark)
2
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