23 June 1999 Markscheme
1. a) Cone vibrates / causing air to vibrate / which transfers to our eardrums

b) Higher frequency of current from amplifier / resulting in higher frequency of vibration

c)i) Resonance

ii) Air vibrates glass at the natural frequency of the glass

d) Interference

2. a) Move the card closer / to half the distance

b) speed in glass = speed in vacuum ÷ ref. index  /  200 000 000 m/s

c) Higher refractive index bends the light more (makes it more converging) / so bring card closer.

3. a)i) 30 mins

ii) (When the oil has just reached 60(C) difference is 12(C
b) Greater surface contact area with air / so that heat can more quickly be conducted into the air

c) 400 x 120  /  48 000  /  J   (or 48 kJ)
d) 10 x 4000 x 20  /   800 000 J  (or 800 kJ)

e) Steel will need to be heated too  OR  energy will be lost to surroundings during the heating process
f) Student is incorrect  /  oil has half the shc of water  /  so it needs to undergo twice the temperature change to achieve the same energy loss  /  which it doesn’t  /  water stays at a higher temperature for longer  /  so heat lost at greater rate  /  so must have lost more energy overall


ANY 4 FOR 4 MARKS
4. a) Same frequency waveform  /  of same amplitude  /  but opposite phase  (i.e. the original waveform reflected in the time axis)
b)i) ( = v ÷ f  /  10 m
ii) 7.5 oscillations occur in 0.25 seconds  /  30 oscillations in 1 second  /  30 Hz

iii) Beats or pulsating  /  amplitude of sound increasing then decreasing  /  32 – 30 = 2  /  so each second loud,quiet,loud,quiet  /  because of the two waves moving in and out of phase   ANY 4 FOR 4 MARKS
5. a) F = input  /  G = processor  /  H = output
b) i)
	Input A
	Input B
	Output

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


ii) AND  /  followed by NOT

iii) NOR would only produce logic 1 for 0,0 inputs  /  so both switches would have to be lifted to make the buzzer sound.

6. a) 2500 kg m/s  /  5000 kg m/s

b) At 5 m/s, KE = 6250 J  /  At 10 m/s, KE = 25000 J  /  25000 is not double 6250
c) more speed = more braking distance  /  double speed = quadruple braking distance OR (speed)2 ( distance

d) v = 0, u = 30, a = ?, s = 300  /  a = (v2 – u2) ÷ 2s  /  a = -900 ÷ 600  /  a = -1.5 m/s2 

