‘S’ Physics 

 General Solutions


1990 General Paper

1.
D – sound to electrical
[1]
2.
C – red  green  blue

[1]
3.
E – 240 V     50 Hz

[1]
4.
B – voltage supplied

[1]
5.
D – power


[1]
6.
D – protons and neutrons
[1]
7.
C – 



[1]
8.
B – gradually rises to 12 volts
 [1]
9.
A – accn,  const speed,  deceln [1]
10.
a = 
[image: image1.wmf]t

u

v

-

 = 
[image: image2.wmf]8
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40

-


   = 
[image: image3.wmf]8

40

= 5 m/s2
B
[1]
11.
C – refrigerator

[1]
12.
E – step up   step down
[1]
13.
A – travel at the same speed as light





[1]
14.
D – 8 minutes


[1]
15.
E – both XHE 400 and XHE 400 L





(1)

16.
A – f/8   1/60 s   3 m

(1)
17.  a.







A






(2)



V

b. Multiply them (P = V x I)
(1)



18.

	Renewable
	Non-Renewable

	Tides
	Coal

	Wind
	Gas


 




[2]
19. 
[image: image4.wmf]p

s

n
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 = 
[image: image5.wmf]p
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V

V

  so 
[image: image6.wmf]1000
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 = 
[image: image7.wmf]240
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ns = 
[image: image8.wmf]240

1000
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x

 = 25 turns
[½,½,1]
20. ACROSS – 

1.  OHM,  2.  WATT,  5.  CELCIUS

DOWN – 

4.  JOULE


(4)
21.  a.
Tuner



[1]
   b.  i.
P – tuner,  Q – amplifier
[2]
       ii.
Y should be the envelope shape

Z should be similar to Y but with a larger amplitude 






      Y

       Z 

[1,1]
     iii.
The battery


[1]
22.  a.
X – blue,  Y – brown

(2)
   b.  i.
Earth



(1)
       ii.







[1]
   c.  i.
Power less than 720 W,  so 3 A (1)
       ii.
I = 
[image: image9.wmf]V

P

 = 
[image: image10.wmf]240

360

 = 1.5 A
(1 for 360)(½,½,1)
23.a. i.
X-rays



[1]
ii.
gamma rays would have been too penetrating       OR




ultraviolet would not pass through the surface of the skin

(2)
   b.  i.








(2)
       ii.
Refraction


[1]
24.  a.
OR gate


[1]
       b.


	Input X
	Input Y
	Output Z

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	1







[2]
   c.  i.
transistor


[1]
       ii.
automatic switching

[1]
      iii.
It gets less


[1]
      iv.
Warning when temperature gets low – e.g. frost warning

[1]
25.  a.
W = F x d = 250 x 5 

      = 1 250 J

[½,½,1]
b. w = m x g = 45 x 10 = 450 N
[1]
c. Ep = m x g x h = 45 x 10 x 1.2 = 540 J

OR

W = F x d = 540 x 1.2 = 540 J

      (1 for 1.2m, ½,½,1)
d.
Friction between the bale and the ramp


[½,½,1]
26.  a.
20 000 Hz or 20 kHz
[1]
       b.
Different amplitude


Different frequency
(2)
   c.  i.






(3)
       ii.
512 Hz


[1]
      iii.
 = 
[image: image11.wmf]f

v

= 
[image: image12.wmf]256

320

 = 1.25 m  (½,½,1)
27.  a.
a = 
[image: image13.wmf]m

F

= 
[image: image14.wmf]70

14

= 0.2 m/s2   [½,½,1]
b. She will travel at constant speed in a straight line OR She will obey Newton’s First Law,  because there is no friction to slow her down.
(2)
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1.
C – equal angles

[1]
2.
E – kilowatt hour

[1]
3.
D 



[1]
4.
B – a = 
[image: image15.wmf]t

u

v

-

= 
[image: image16.wmf]3

0

12

-

 =  

          = 
[image: image17.wmf]3

12

= 4 m/s2

[1]
5.
E – specific latent heat of fusion  [1]
6.
A – stars


[1]
7.
D – blue,  green,  red

[1]
8.
B –



[1]
9.
C – ammeter in series

[1]
10.
D 



(1)
11.
D 



[1]
12.
B – Y only


(1)
13.
C – greatest difference
(1)
14. Geostationary


[1]
15. Buzzer,  lamp,  LED,  relay,  solenoid,  loudspeaker,  motor,  etc.
[1]
16. Renew – wind,  solar

[1]
Non-Renew – uranium,  oil
[1]
17.
P = 
[image: image18.wmf]t

E

= 
[image: image19.wmf]60

120000

 

           = 2 000 W = 2 kW
[½,½,1]

18.  a.
a = 
[image: image20.wmf]t

u

v

-

 = 
[image: image21.wmf]5

20

30
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  = 
[image: image22.wmf]5

10

 = 2 m/s2

[½,½,1]
b. Fu = ma = 1 200 x 2.4 

  = 2 880 N 

[½,½,1]
c. Greater,  because there will be thinking distance also

(1)
19.  a.
5 m



(1)
b. hazy sun


(1)
c.  i.
1/500th of a second,  fast shutter speeds can “stop” the motion.
(2)
       ii.
f5.6 



(1)
20.  a.
transmitter


[1]
b. Tapping the key will make the lamp flash on and off.

[1]
   c.  i.
Sharon



(1)
       ii.
If the connecting wire has less resistance,   more voltage will be across the lamp.

(1)
iii.
The position of the batteries makes no difference,  if only one battery is used the voltage will be halved.
(2)
21.  a.
Vision TV


(1)
b. With direct current the electricity flows in one direction only,  with alternating current the electricity moves backwards and forwards changing direction many times a second.


[1]
c. I = 
[image: image23.wmf]V

P

 = 
[image: image24.wmf]9

2

.

7

 = 0.8 A


(1 – values, 1 – sub, 1 – answer)
22.  a.
Infra red


(1)
b. It is bigger / longer than light
(1)
c. Unhealthy tissue will be warmer than healthy tissue


(1)
d. X-ray : used to detect breaks in bones

OR  Gamma : used to treat cancers



[1 – radiation,  1 – use]
23.  a.
I = 
[image: image25.wmf]R

V

 = 
[image: image26.wmf]500

3

 = 6 mA 

  = 0.006 A = 6 x 10-3 A

(1 – values, 1 – sub, 1 – answer)
   b.  i.
Transistor


[1]
       ii.
It will light


(1)
      iii.
It protects the LED OR
[1]

Reduces the current through the LED OR


Reduces the voltage across the LED

24.  a.
They are equal in size,  but opposite in direction


(1)
   b.  i.
w = mg = 62 000 x 10 

  = 620 000 N 

[1]
       ii.
Same as weight,  620 000 N
[1]
   c.  i.
Reverse thrust gives an unbalanced force to the aeroplane,  causing it to decelerate


(2)
ii.
The aircraft will slow down more quickly



(1)
d. It increases the air resistance of the plane causing it to slow down more quickly.


(2)
25.  a.
X – soft iron core

[1]

Y – primary coil

[1]

Z – secondary coil

[1]
   b.  i.
P



(1)
       ii.
P



(1)
      iii.
Q



(1)
26. a.


[1] – ray through middle of lens
[1] – ray through focal point
[1] – image on other side
b.  i.
To provide an even illumination of the film negative


[1]
ii.
Magnifies the negative and focuses it on the photographic paper.
[1]

27.  a.
They are the same.

[1]
b. It has to collect a large area of signal,  because the signals are very weak. (1)
c.  i.
It can be used to identify which elements are contained in the star.  [1]
       ii.
A prism


[1]
Total marks


KU
[39]
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1.
B – tuner


[1]
2.
B – brown


[1]
3.
D 



[1]
4.
E – joule


[1]
5.
C – not travel through space
(1)
6.
C – transformer

[1]
7.
A – 
[image: image27.wmf]ge

inputvolta

age

outputvolt



[1]
8.
C – move at steady speed
(1)
9.
2 m (from crest to crest)
(1)
10.  a.
0.2 A



(1)
       b.
VR = VS – VL 

      = 12 – 3.5 = 8.5 V

(½,½,1)
11.
increase,  decrease

(1)
12.
P = 
[image: image28.wmf]t

E

= 
[image: image29.wmf]12

3600

 = 300 W
[½,½,1]
13. a.
F = ma = 500 x 0.1 = 50 N
(½,½,1)
      b.
increase = at = 5 x 0.1 = 0.5 m/s (½,½,1)
14. a.
electrical,  microphone,  sound,  electrical,  light

[3]
  b.  i.
t = 
[image: image30.wmf]v

d

= 
[image: image31.wmf]8
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10

4800

x
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          = 0.016 s = 16 ms 
(½,½,1)
      ii.
further to travel

(1)
15. a.
A – electrons only
[image: image32.wmf]

[1]
   b. i.
60 W



[1]
      ii.
I = 
[image: image33.wmf]V

P

= 
[image: image34.wmf]12

60

  = 5 A 

(½,½,1)
     iii.
R = 
[image: image35.wmf]I

V

= 
[image: image36.wmf]8
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10
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x

x

 

          = 0.016 s = 16 ms 
(½,½,1)

16.  a.
ULTRAVIOLET,  X-RAYS,  INFRARED


[3]
       b.
Sealing up burst blood vessels on retina,  treatment of cervical cancer,  removal of port wine birthmarks or tattoos



[1]
   c.  i.
Refraction


[1]
       ii.


[1 – parallel outward ray]
[1 – bends towards normal on entry]
17. a.i.
LED,  loudspeaker

(2)
       ii.




[1]
      iii.
light 
[image: image37.wmf]®

 electrical

[1]
   b.  i.
transistor


[1]
       ii.
To turn on a light when it gets dark [1]
18.  a.
Measure time to cover a given distance,  then use speed = 
[image: image38.wmf]time

ce

dis

tan

[3]
       b.
1 – more mass being carried
(1)
2 – out of practice from being on      holiday



(1)
   c.  i.
w = mg = 4 x 10 = 40 N
(1)
       ii.
W = Fd = 40 x 8 = 320 J  OR

Ep = mgh = 4 x 10 x 8 

    = 320 J

[½,½,1]
19.


	Type of wall
	Wall

	Solid wall
	A

	Cavity wall
	D

	Cavity wall with foam
	B

	Cavity wall with foam and layer of metal foil
	C




(2)
b.
Metal foil reflects back any radiated heat



(1)
20. a.i.
Y – step up transformer
[1] 

Z – step down transformer
[1]
ii.
Higher voltages mean smaller currents so less energy is lost due to heat [1]
      iii.
alternating current (a.c.)
(1)
       b.
A – chemical 
[image: image39.wmf]®

 heat

[1]
21.  a.





[1 line through middle of lens]
[1 line parallel to principal axis of lens]
[1 inverted image]
b.
It would be up side down and back to front



(1)
       c.
Image would be brighter 

OR image would be bigger
(1)
22.  a.
Y – eyepiece


(1)

Z – objective


(1)
b. i.
there is a 1 second gap every 5 seconds


(1)
      ii.
60 seconds or 1 minute
(1)
     iii.
It is very fast,  covering kilometres every second


[1]
23.  a.
Jupiter



(1)
       b.
Sun



(1)
       c.
Mercury and Mars

(1)
       d.
Venus



(1)
Total marks


KU
[38]





PS
(37)

KU

Grade 3 -  27   (N.B. half marks

Grade 4 -  19         are rounded up)
Grade 5 -  15

Grade 7 -  14

PS

Grade 3 -  26   (N.B. half marks

Grade 4 -  19         are rounded up)
Grade 5 -  15

Grade 7 -  14

1993 General Paper

1.
D – battery


[1]
2.
E – amplifier


[1]
3.
C – 



[1]
4.
A – stop the mercury flowing back into the bulb


[1]
5.
C – transistor


[1]
6.
B – 



[1]
7.
B – coal,  gas,  oil

[1]
8.
C – temperature

[1]
9.
D – the same as the speed of light (1)
10.

[image: image40.wmf]l

 = 
[image: image41.wmf]f

v

= 
[image: image42.wmf]6000

1500

 = 0.25 m  
[½,½,1]
11.
Any 2 from - wear gloves,  don’t eat in lab,  do not point at eyes,  use forceps etc.  



[2x1]
12.
OA – steady acceleration

AB – constant speed

BC – steady acceleration

CD – steady deceleration 
[4x½]
13.
w = mg = 50 x 10 = 500 N  
[½,½,1]
14.

[image: image43.wmf]p

s

n

n

 = 
[image: image44.wmf]p

V
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 so 
[image: image45.wmf]1600
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 = 
[image: image46.wmf]240
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[image: image47.wmf]s

n

 = 
[image: image48.wmf]240

12
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[½,½,1]
15.  a.
1 – 13 A fuse too big for TV  


2 – bare wire showing on brown wire  

3 – cable grip is holding wires not the flex  



(3x1)
b.
When hands are wet the resistance is less so electric shock more probable [2]   

16.
planets,  universe,  galaxy,  star  





[4x1]

17.   a.
wave should have same frequency (same number of waves across the way),  but should have a smaller amplitude (not as big from top to bottom) 


(1)
b.
wave should have higher frequency (more waves across the way),  but should have the same amplitude (same distance from top to bottom) 
(1)
18.  a.
The speed of light is much greater than the speed of sound  
(1)
   b.  i.
the speed of sound in air 
(1)
       ii.
The firework is not necessarily directly above him,  and the time measurement would have a large error with a time which is so short. (2)
19.  a.


	
	Filament lamp
	Compact fluorescent tube

	Part of lamp where light is produced
	filament
	gas

	Percentage efficiency
	3
	40



(2)
 b.  i.
Q  



(1) 

     ii.
High resistance and high melting point  




(1,1)
20.  a.
P= VI = 12 x 10 = 120 W  
[½,½,1]
       b.
R = 
[image: image49.wmf]I

V

= 
[image: image50.wmf]10

12

 = 1.2 
[image: image51.wmf]W

  
[½,½,1]
       c.
greater than

  
(1)
21.  a.
greater than 2 000 Hz   
(1)
       b.
Ultrasound 


[1]
       c.
To reduce the sound level reaching the ear,  because too high a level can cause damage to hearing  
(2)
22. a.i.
LED (light emitting diode)  
[1]
       ii.
VS = VP + VQ

VP = VS - VQ  = 6 – 1 = 5V  
(2)
       b.
thermistor

 
(1)
       c.
Ammeters should be connected in series with the component not in parallel  


(1)
23. a.i.
output – loudspeaker

input - microphone  

(1)
       ii.
electrical
[image: image52.wmf]®

 sound  

[1]  

     b.
the output voltage is 50 000 times bigger than the input voltage  
[1]  

     c.
1 000 Hz (frequency does not change) [1]
     d.
E = Pt= 120 x (5x60) 

    = 120 x 300 = 36 000 J   
[½,½,1]
24.  a.
v = 
[image: image53.wmf]t

d

= 
[image: image54.wmf]160

4000

 = 25 m/s   

     (1 – 4000m, ½,½,1)
       b.
W = Fd= 500 x 2400 = 1 200 000 J 

     = 1.2 x 106 J = 1.2 MJ  
[½,½,1]
25.  a.
A – liquid to gas

[1]
       b.
to reduce heat loss by conduction and convection  


(2)
       c.
Eh = cm
[image: image55.wmf]D

T= 4 000 x 0.5 x (20 – 4)

     = 4 000 x 0.5 x 16 

     = 32 000 J 

     = 3.2 x 104 J = 32 kJ  
[½,½,1]
26.


	
	Conventional power station
	Combined heat and power station

	Power input (MW)
	100
	100

	Electrical output power (MW)
	35
	28

	Waste heat power (MW)
	65
	22

	Useful heat power (MW)
	0
	50


(2)
27.  a.
The rocket pushes back agaimst the burning gases and the burning gases push off the rocket,  in accordance with Newton’s third law. 
(2)
       b.
Between X&Y no rocket motors so the craft slowed due to friction,  between Y&Z it speeded up due the gravitational pull of the Moon (2)
       c.
There is no air on the Moon so the feather is unaffected by air resistance as it would be on Earth. 
(2)

Total marks


KU
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1.
C – does not require an earth wire [1]
2.
C – 3 amperes


[1]
3.
B – ampere,  ohm

(1)
4.
D – energy


[1]
5.
E – microphone

[1]
6.
D – light emitting diode (LED) [1]
7.
B – gradually increases to 12 volts [1]
8.
C – star


[1]
9.
D – battery


[1]
10.
Too many appliance in one socket being used at the same time may cause overheating OR steam from the kettle may cause a short circuit in the wall heater OR heat from the toaster may melt the flexes of the other appliance increasing the risk of shock
[2]
11.






(2)
12.  a.
It allows direct 2 way communication over long distances with a fair degree of privacy


[1]
   b. i.
medium wave


(1)
      ii.
anything between 30 MHz and 300 MHz



(1)
     iii.
tuner



[1]
13.  a.
distance between the microphones





(1)
       b.
put both microphones in the liquid (1)
14.  a.





[3]
   b. i.
short sighted


[1]
      ii.
concave (thin in middle and thick at the edges


[1]

15.  a.
AND gate


(1)
b. logic level at X - 1

logic level at Y - 1

(2)
16.  a.
80 dB



[1]
    b. i.
voltage gain = 
[image: image56.wmf]in

out

V

V

= 
[image: image57.wmf]2

.

0

10

 = 50   

(3)
       ii.
500 Hz 


(1)
       c.
voltmeter was set to read DC volts instead of AC volts

(1)
17.  a.
total power  30 + 2 + 500 = 532 W

I = 
[image: image58.wmf]V

P

= 
[image: image59.wmf]240

532

 = 2.22 A   (3)
       b.
3A 



(1)
       c.
Eh = cm
[image: image60.wmf]D

T= 4 180 x 0.65 x (100 - 20)

     = 4 180 x 0.65 x 80 

     = 217 360 J 

  
     = 2.17 x 105 J = 217 kJ  
[½,½,1]
18.  a.
A – commutator

[½]

B – field coils


[½]

C – carbon brushes

[½]

D – rotating coils

[½]
    b. i.
a = 
[image: image61.wmf]t

u

v

-

= 
[image: image62.wmf]8

0

30

-

 = 3.75 m/s2 [½,½,1]
       ii.
electric 
[image: image63.wmf]®

 kinetic

(1)
    c. i.
E = Pt = 9 000 x (50x60) 

           = 2.7 x 107 J

[½,½,1]
       ii.
2.7 x 107 = 27 million joules

Cost = 27 x 0.02 = £0.54
(2)
19.  a.
Use one light gate,  measure the length of the test rig,  use the gate to measure the time taken to pass,  

use speed = 
[image: image64.wmf]time

length



[3]
       b.
F = ma = 65 x 20 = 1 300 N
[½,½,1]
       c.
He would continue at constant speed in a straight line, according to Newton’s 1st Law,  until acted upon by an unbalanced force,  then he will obey Newton’s 2nd Law
(2)
       d.



15

speed 

    (m/s)




time (s)     2     2.75    (2)
20. a.i.
LH box – microwaves

RH box – X – rays

Arrow for radio goes all the way downArrow for X – rays goes down to 40 km



(3)
       ii.
Radio,  light,  IR and UV
(2)
   b.  i.
20 mins


(1)
       ii.
It can cause skin cancer / melanoma [1]
21. a.i.
w = mg = 2 x 10 = 20 N
[2]
       ii.
0 N



(1)
       b.
opposite,  accelerated

(2)
22. a.i.
Nuclear fuel OR Hydroelectricity [1]
       ii.
Wind power


[1]
      iii.
No pollution


(1) 

   b.  i.

[image: image65.wmf]p

s

n

n

 = 
[image: image66.wmf]p

V

Vs

 so 
[image: image67.wmf]20000

s

n

 = 
[image: image68.wmf]25000

400000



[image: image69.wmf]s

n

 = 
[image: image70.wmf]25000

20000

400000

x


      = 320 000 turns 

[½,½,1]
       ii.
Large voltage means small current and as a result less power loss in the lines [1]
Total marks
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vacuum cleaner
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