Year 9 Exam
2006

Markscheme (ignoring questions no longer on syllabus)
	1a

b

c
	Tension shown upwards 

Weight downwards from centre of ball

Length of tension equal to weight

Thrust forwards from base of wheel

Drag backwards from front windscreen

(Normal) contact force (1 from each wheel)

Weight from centre 

Thrust arrow equal length to drag arrow

Weight arrow equal to sum of contact arrows

Friction from base of box up slope

Weight acting vertically downwards

Normal contact force at 90 degrees to slope

All must be done in pencil or -1 mark
	1

1

1

1

1

1

1

1

1

1

1

1

	2a

b

c
	400N

At constant speed forces are balanced

Accelerates / speeds up

Decelerates / slows down
	1

1

1

1

	3a

b

c

d
	Electrical

Chemical

Electrical

Kinetic

eg dynamo / generator

e.g. solar panel
	1

1

1

1

1

1

	4a

b

c


	1500W

Time = work done / power

time = 180 000 / 1500

time = 120

seconds

(allow 2 minutes)

Efficiency = (useful energy out / total energy in)  x 100

efficiency = (180 000 / 720 000) x 100

efficiency = 25

% 
	1

1

1

1

1

1

1

1

1

	5a
b

c


	gpe = mgh  or gpe = Wh
gpe = 600 x 1.8

gpe = 1080

joules

Energy can neither be created nor destroyed

It can only be transferred from one form to another

kinetic energy at bottom = ½ mv2
kinetic energy at bottom = 1080J

1080 = ½ x 60 x v2  (note as weight is 600N, mass is 60kg)

v2 = 36

(hence v = 6 m/s)
	1
1

1

1

1

1

1

1

1

1

	8a
b
	20kg
50N

0.5kg

g (on moon) = W (on moon)/ m

g = 32 / 20

g = 1.6

N / kg
	1
1

1

1

1

1

1

	11ai
ii

bi

ii
	£150
Carpet 

Payback time = 800 / 350

Payback time = 2.3 years

Draught proofing

It is the lowest initial cost / has the shortest payback time

(note allow incorrect answer if good justification)
	1
1

1

1

1

1

	12ai
ii

bi

ii
	Vacuum
No particles in a vacuum

So vibrations cannot be passed along

Silvered inner surfaces

Radiation is reflected 
	1
1

1

1

1

	13a
b
	Jon’s rod is metal which contains free electrons
These mean it conducts thermal energy more quickly

Hugo’s rod is glass which is an insulator as it doesn’t have free electrons

Metal rod feels colder

Metal conducts energy away from the hand 

faster than the insulating glass
	1
1

1

1

1

1


	14a
b
	Convection
Particles near element gain kinetic energy and spread out

This makes the warmer region less dense

So it rises, transferring energy from the bottom to the top
	1
1

1

1

	15a
bi

ii

c
	y axis - sensible scale and labelled with quantity and unit
x axis - sensible scale and labelled with quantity and unit

points plotted correctly

sensible line of best fit (not join the dots)

Same bulb / same distance / same volume of water / same starting temperature etc

Black coating

Black is a good absorber of thermal radiation

It has reached thermal equilibrium

Where the amount of energy being absorbed is the same as the amount being emitted
	1
1

1

1

1

1

1

1

1

	16a
b

c


	Electrons have been added to the rod
Due to friction between cloth and rod

Metal contains free electrons
So can conduct the charge easily to the earth

Protons are found in the nucleus

And cannot easily be removed (unlike electrons)
	1
1

1

1

1

1

	17a
b

c

d

e

fi

ii
	Series
Clockwise / from negative to positive

Stay the same

0.35 A

Q = It

Q = 0.35 x 30

Q = 10.5

coulombs

(from left to right on each diagram)

1.5A

3.0A

3.75A

1.25A
	1
1

1

1

1

1

1

1

1

1

1

1

	18a
b

c

d

ei

ii

f
	Anode labelled on left hand electrode
Copper ions are positive

Because they are attracted to the negative electrode

Flow of charge

In the wires, free electrons carry the current

In the solution, ions move due to being attracted by the electrodes (positive ions to negative electrode, negative ions to positive electrode)

0.80g

0.40g

Decrease the resistance

Increase the voltage
	1
1

1

1

1

1

1

2

1

1

	19
	Smoke particles pass over the negatively charged grid and gain electrons / become negative

The particles repel each other due to their similar charge

The are attracted by the positive plates on the walls and stick to them

So the gases leave the chimney without any particles in them
	1

1

1

1


Year 9 Exam

2007
Markscheme (ignoring questions no longer on syllabus)

	1a
b
	Weight vertically down
Shown from centre of ball

(Normal) contact vertically up from base

Two arrows equal in length

Forces are balanced
	1
1

1

1

1

	2a
b
	Lift
Upthrust
	1
1

	3a
b

c

d
	Weight shown vertically down
Friction / drag acting backwards up the slope

Normal contact force from base of skis 

at 90 degrees to slope

W = mg

W = 85 x 10

W = 850

newtons

He will slow down / decelerate

As the backwards forces are now greater than forwards forces

It would decrease slightly

As the gravitational field strength will be lower
	1
1

1

1

1

1

1

1

1

1

1

1

	4a
b
	chemical
light and thermal

gravitational potential

kinetic
	1
1

1

1

	5
	Work done = force x distance
Work done = 150 x 300

WD = 45 000 

joules

45 kilojoules
	1
1

1

1

1

	6a
	Efficiency = (useful energy out / total energy in)  x 100

efficiency = (15 000 / 60 000) x 100

efficiency = 25

%
(useful) Power = (useful) energy transferred / time taken

P = 15 000 / (5 x 60)

P = 50

watts
	1
1

1

1

1

1

1

1

	7a
b
	gpe = mgh
gpe = 2000 x 10 x 31

gpe = 620 000

joules

kinetic energy at bottom = ½ mv2 = 620 000
620 000 = ½ x 2000 x v2  

v2 = 620

(hence v = 25 m/s)
	1
1

1

1

1

1

1

	12
	speed = distance / time
1500 = distance / 0.07

distance = 105 m there and back

distance = 52.5

metres
	1
1

1

1

1

	13a
b

c

d

e

f

g

h

i

j


	Angle of slope

Protractor

Surface / mass of car / height the car is released from

Incorrect value is 3.62

Using speed = distance / time

speed = 0.5 / 1.05

speed = 0.48 (m/s)

All columns need units / values recorded should have the same number of dp / sf

y axis - sensible scale and labelled with quantity and unit

x axis - sensible scale and labelled with quantity and unit

points plotted correctly

sensible line of best fit (not join the dots)

As the angle increases so does the speed of the car

At larger values, the speed increases less for a given increase in angle / rate of change of speed is less

Read off of velocity made from graph at 3 degrees

Read off used in equation time = distance (0.5) / speed

correct answer using their results

unit of seconds given

Too low

He is measuring the average speed over 50cm and the car will slow down in this time

Precise arrow to bottom, reliable arrow across, accurate arrow to top
	1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2 (1 /2 if 1 wrong)

	14a
b

c
	radiation
conduction

black is a good absorber of thermal radiation

diagram showing regular structure of positive ions

with free electorns dotted amongst them

free electrons gain kinetic energy when the metal is heated 
they transfer this by moving through material and colliding with other electrons / ions so they start to vibrate more
	1
1

1

1

1

1

1

	15ai
ii

b

c


	Up arrow above element
Down arrow to right hand side

Particles near element gain kinetic energy 

and spread out

This makes the warmer region less dense

So it rises, transferring energy from the bottom to the top

Setting up a convection current

It reflects

thermal radiation

It contains lots of trapped air

Which is a good insulator (so prevents energy from being conducted through the walls)
	1
1

1

1

1

1

1

1

1

1

1

	16a
b

c

d
	£150

Carpet 

Payback time = 300 / 150

Payback time = 2 years

Double glazing

Has highest initial cost

And longest payback time
	1
1

1

1

1

1

1

	17a
b
	Friction 
transfers electrons from the cloth to the rod

The negative rod repels the electrons in the metal cap

So they move down the stem

A negative charge is induced on the metal stem and the gold leaf

So the gold leaf is repelled by the stem and deflects
	1
1

1

1

1

1


	18a
b

c


	An atom which is charged

Because it has gained or lost electrons

30 
30

Q = It

Q = 1 x (30 x 60)

Q = 1800

coulombs
	1
1

1

1

1

1

1

1

	19ai
ii

ai

ii

ai

ii

b

b

b
	e.g. refuelling
earth the refuelling pipe 

so no sparks will cause the vapour to ignite

or e.g. lightning

use a lightning conductor

to carry charge to earth and prevent damage to buildings

or e.g. operating theatre with flammable gases

have floor made of conductive material

so any charge is earthed and no danger of sparks

paint spray:
droplets given negative charge 

so they repel to give and give an even coat

car given positive charge

so it attracts paint and less is wasted

electrostatic smoke preciptator:

Smoke particles pass over the negatively charged grid and gain electrons / become negative

The particles repel each other due to their similar charge

The are attracted by the positive plates on the walls and stick to them

So the gases leave the chimney without any particles in them

Photocopier:

Drum given a positive charge

Charges conduct away where drum is lit up by white parts of original

Toner is given a negative charge so is attracted to where the drum is still charged (dark parts of original)

Positively chrged paper attracts toner so a copy is made
	1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1


Bonus questions

	8a

b

c


	Waves are curved into nearly semicircles

Wavelength remains the same

Diffraction

Gap size

Larger gap size, less diffraction

Wavelength

Larger wavelength, more diffraction
	1

1

1

1

1

1

1

	10a

b

c

di

ii

iii

iv
	Can go through a vacuum / are transverse / are an oscillating electric and magnetic field 

speed = distance / time

300 000 000 = distance / 2.4

distance = 720 000 000 m there and back

distance = 360 000 000

metres

longer wavelength waves reflect off the ionosphere

back towards earth rather than passing through the atmosphere into space

gamma

microwaves

cooking food / radar

sun tan beds / detecting forged bank notes etc
	1

1

1

1

1

1

1

1

1

1

1

1


