1. a) Dispersion
b) Light slows down entering the prism  /  blue slows more than red  /  blue bends more than red at the boundary

2. a) 700 000 N  OR  700 kN

b) a = F÷m  /  700 000 ÷ 200 000  /  3.5 m/s2  

c) 1102 = 0 + 2 x 3.5 x s  /  s = 1729 m

3. a) Non-renewable means that the energy source cannot be replenished in a short time  /  once it has been used it cannot be restored
b) 220 x 100% ÷ 1000  /  22%

c)i) e.g. Wind, waves, tidal, geothermal, carbon neutral, solar, hydropower  /  reason could involve cost, less damage to environment, less pollution etc.

ii) Unpredictable, unreliable, cannot respond to consumer demand quickly enough

4. a) one wave takes 5 ms (0.005 s)  /  f = 1÷T  /  200 Hz

b)i) loudest

ii) resonance OR standing waves

iii) the length is just right for the speed of the wave  /  to have an anti-node at the top and a node at the water surface

5. a) decrease  /  decrease

b)i) 
	Sensor output
	NOT output
	Relay contact
	Heater

	Low
	High 
	Closed
	On

	High
	Low
	Open
	Off


ii) smaller current controls a larger current  /  heater can be some remote distance from the sensor is desired

c) Sensor 1: 5V between 11 am and  /  1-30 pm  /  Sensor 2: 5V between 4-30 am and 7-30 am otherwise 0V 
d)i) Bistable latch

ii) 
	Time
	Sensor 1
	Sensor 2
	output
	Heater

	3 am
	0
	0
	low
	Off

	6 am
	0
	1
	high
	On

	9 am
	0
	0
	high
	On

	12 pm
	1
	0
	Low
	Off

	3 pm
	0
	0
	low
	Off


6. a)i) parabolic curve downward (never vertical)
ii) constant horizontal velocity  /  acceleration downwards

b) Project the ball slightly upward  /  so that ball falls back to the same height by the time it reaches the coconut

c) By P of C of LM OR maua + mbub = mava + mbvb  /  200 x 10  + 0  =  0  +  800 x ?  /  ? = 2.5 m/s
