1. a) Move in a straight line  /  at 90( to their original path
b)i) Use the scale bottom right  /  looks like 8cm

ii) ( same on both sides  /  curvature similar but of bigger radii  /  wave fronts end on same line joining existing wave front ends.

c)i) Constructive interference

ii) Path difference = ½(  /  so peak meets trough and they cancel

iii) Path difference of F = 0  /  constructive  /  H path difference is 1(  /  constructive

2. a) Air in chamber is compressed  /  air moves from chamber to generator via the air duct  /  forcing the turbine to turn  /  which generates the electricity

b) Energy could be stored in huge batteries or use the electricity to push water uphill into a reservoir to be released at a later time.

c) 150 000 ÷ 750 000  /  = 0.2  (or 20%)

d)i) KE = ½ x 100 000 x 82  /  3 200 000 J

ii) Power input = KE/time  /  = 3 200 000 ÷ 120 = 26 667 W  /  Power input = 26 667 x 0.2  /  =  5 333 W
e) KE ( v2   /  so double v will quadruple energy input

3. a)i) 16 days

ii) The half-life is to short  /  otherwise huge amounts would have to be used

iii) Treatment of cancers (radiotherapy or implants)

b) Background radiation  /  is in addition to the count received from the magnesium  /  the source is subject to random decay  /  which fluctuates about the expected trend  /  the emissions may be absorbed by the body  /  reducing the count received by the body     ANY 4 POINTS FOR 4 MARKS

4. a) spectrum will not be as wide  /  brighter
b) Blue light is slowed more than red by prism  /  so bends more towards the normal going into the prism

c) speed in glass = speed in air ÷ ref. index  /  200 000 000 m/s

d) Less speed change overall  /  less difference in speed change red-blue  /  less dispersion as a result   ANY 2 POINTS
5. a)i) alarm bell

ii) pressure switch
b) input to NOT = 0  /  output from NOT = 1

c)i) NAND
ii) 
	A
	B
	Output

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


d) Pressure switch logic 0 then 1  /  latch stays logic 0  /  alarm stays on

e) Increase light = less resistance of LDR  /  p.d. across it goes down  /  potential of junction high  /  logic 1 turns to logic 0 by NOT gate
