1. a) The Sun’s  /  average position is south
b) i) transparent but stops hot air from rising away from the panel

ii) Black is a good absorber of heat radiation (and re-radiates heat back into chamber)

iii) Foam reduces conduction through the back of the tank.

c) 120 ÷ 200 =  /  0.6  (or 60 %)
d) Energy will be lost from the connecting pipes to the surroundings

e) Electricity in the manufacturing plant  /  has itself been a cause for pollution in its production  /  chemicals used in manufacture will also involve waste

f) Arguments involving cost, environmental and visual impact, availability, reliability, consistency 

2. a) The badges indicate the dose to which the member of staff has received  /  regular check enables early warning of high dose so member of staff can be withdrawn from that environment at an early stage
b) i) Would be absorbed by the air before it reached the head
ii) (-rays passing along each slot  /  intersecting bottom left of head (which is where the tumour should be)

iii) Concentrate damage where desired  /  minimise risk to surrounding healthy tissue

c)i) Top number = 60  /  bottom number = 28

ii) 1. Number of nucleons (protons + neutrons) 2. Number of protons

iii) 33 neutrons

iv) Beta-particle ((-particle)  /  formed by neutron decaying  /  into a proton and a (-particle

3. a) Each tissue layer boundary sends a reflected pulse  /  at different depths it takes different times for signal to travel  /  amplitude depends on the tissue boundary  /  and how much has been previously reflected back.

b) distance wave travels = speed x time  /  = 22 mm  /  thickness = 11 mm
4. a) T has a second (higher) frequency  /  of less amplitude superposing on the original

b) Frequency of Harry’s uncle in diagram A matches  /  Harry’s natural frequency  /  in diagram B Harry’s pushing opposes the motion (taking energy out of it)

c)i) Momentum from the boy  /  is transferred to the ball

ii) By P of C of LM  / maua + mbub = mava + mbvb  /  40x3 = 4x8 + 36x?  /  ? = 2.4 m/s
5. a) When it is hot and light

b) NOT gate  /  between light sensor and AND gate

c) AND produces a tiny current  /  relay completes another circuit which allows larger currents to circulate

d)i) Circle the top left component

ii) Will trigger when LDR has higher resistance  /  (Lower light level

iii) 6V across LDR  /  either I=V/R and V=IR or by ratio  /  800 (
iv) There may be no movement

