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 General Solutions


1995 General Paper

1.
E – transmitter


[1]
2.
C – almost equal to the speed 

of light



(1)
3.
D – 10 volts


[1]

4.
B – 



[1]

5.
C – beta, gamma

(1)

6.
A – capacitor


(1)

7.
C – remains constant

[1]

8.
B – 8 minutes


[1]

9.
C – 10



[1]


10.

   OR


[1]

11.
Top Right - electrons

Other two – protons or neutrons





[1]

12.
Ep = mgh = 70 x 10 x 900 

     = 630 000 J 

     = 630 kJ = 6.3 x 105 J
[½,½,1]

13.  a.
Morse code telegraph

[1]

       b.
radio wave


(1)

14.  a.
LHS – TV tube

RHS - loudspeaker

[1]

       b.
to select on particular station or frequency or wavelength
[1]

       c.
red,  green,  blue

[1]
15.  a.
C – 8 hrs 30 min

(1)

       b.
W is geostationary

(1)

16.
activity = 
[image: image1.wmf]time

counts

of

no

.

.

 

 = 
[image: image2.wmf]10
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4

(

125

+

x

 

 = 
[image: image3.wmf]250

125

 = 0.5 Bq
(1,1)


17. a.i.
I = 
[image: image4.wmf]V

P

 = 
[image: image5.wmf]6

9

 = 1.5 A

[½,½,1]

       ii.
heat



(1)

    b. i.
more light would be produced by the fluorescent tube than by the filament lamp  OR more heat would be produced by the filament lamp  than by the fluorescent tube
(1)

       ii.
less electrical energy supplied to the fluorescent tube will be wasted as heat




(1)

18. a.i.
R = 
[image: image6.wmf]I

V

 = 
[image: image7.wmf]5

.

0

4

 = 8 
[image: image8.wmf]W



[½,½,1]

       ii.
0.5 A (same as in the resistor) (1)

       b.
the train will slow down as the current in the motor will be less
(2)

       c.
dimmer switch,  volume control etc. [1]

19.  a.




[1]

       b.
the point of focus is not on the retina [1]

       c.
short sightedness or myopia
(1)

       d.
up side down OR back to front [1]

20.  a.
45 000 Hz


(1)

       b.
17 000 Hz <  anything < 30 000 Hz

(1)

       c.
Animal 1 – elephant


       
Animal 2 – finch

(1)

       d.

[image: image9.wmf]l

 = 
[image: image10.wmf]f

v

 = 
[image: image11.wmf]40

1410

 = 35.25 m
(½,½,1)

21. a.i.
X – microphone

[1]

       ii.
Y – loudspeaker

(1)

     b.i.
Analogue 


[1]

       ii.
voltage gain = 
[image: image12.wmf]in

out

V

V

 

        = 
[image: image13.wmf]01

.

0

5

.

1

 = 150
[½,½,1]

22.  a.
1 – LED or battery is connected the wrong way round

(1)

       
2 – The resistor is too big
(1)

     b.i.
It will be damaged

(1)

       ii.
Too much current will have flowed through it

(1)

23.  a.
speed = 
[image: image14.wmf]time

ce

dis

tan

 = 
[image: image15.wmf]5

.

1

75

.

0

 

          = 0.5 m/s

[½,½,1]

       b.
measure the length of the bus,  allow it to pass through the light gate and note the time on the timer,  calculate the speed using speed = 
[image: image16.wmf]time

bus

of

length

.

.

 [3]

24.  a.
a = 
[image: image17.wmf]t

u

v

-

 = 
[image: image18.wmf]12

0

60

-

 = 5 m/s2
(½,½,1)

     b.i.
Car C – it has a top speed of 122 mph as shown on the graph

(1,1)

       ii.
accelerating at a slower and slower rate as air resistance increases [1]

       c.
It would take longer

(1)

25.  a.
drafts = 100 – 25 – 45 – 10 

          = 20 % 


(1)

     b.i.
area = 
[image: image19.wmf]rate

joules

of

number

.

.

 

        = 
[image: image20.wmf]60

300

 = 5 m2

(½,½,1)

       ii.
cavity walls,  loft insulation etc. [1] 

       c.
Fossil fuels are a finite resource,  and it will take tens of thousands of years until more are made within the earths crust



(2)

       d.


	Renewable
	Non renewable

	waves
	coal

	wind
	oil







[1]

26.  a.

[image: image21.wmf]p

s

n

n

 = 
[image: image22.wmf]p

s

V

V

  so 
[image: image23.wmf]1000

s

n

 = 
[image: image24.wmf]240

12


ns = 
[image: image25.wmf]240

1000

12

x

 = 50 turns
[½,½,1]

       b.
transformers operate using a.c. electricity only,  and a battery deliver d.c. electricity


(1,1)

27.  a.
planets,  universe

[2]

       b.
Milky Way,  Andromeda
(2)

28.  a.
Refraction


[1]

       b.
blue,  green,  red

[1]

       c.
Violet

(1)

Total marks


KU
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1.
D – 



[1]
2.
B – make the electrical signal stronger




[1]
3.
C – 



[1]

4.
E – solids liquids and gases
[1]

5.
A – Q and S only

(1)

6.
C – 



(1)

7.
E – the mass and speed of the car [1]

8.
A – bequerels


[1]

9.
B – specific latent heat of vaporisation of the material


[1]

10.
D – 



[1]

11.
Top left – green/yellow

Bottom left – blue

Right – brown


[1]

12.








[1]

13.




[1]

14.
P = 
[image: image26.wmf]t

E

 = 
[image: image27.wmf]5

8000000000

 

   = 1.6 x 109 W

[½,½,1]

15.
W = Fd = 70 x 400 = 28 000 J 

     = 28 kJ = 2.8 x 104 J
[½,½,1]

16.
Both at the same time

[1]

17.  a.
speed = 
[image: image28.wmf]time

dist

 = 
[image: image29.wmf]25

100

 = 4 m/s
[½,½,1]

       b.
peak to peak is 0.2 m so 

Amplitude is 0.1 m

[2]

       c.

[image: image30.wmf]l

 = 
[image: image31.wmf]f

v

 = 
[image: image32.wmf]5

.

0

8

.

3

 = 7.6 m
[½,½,1]


18.  a.


	Device
	Useful energy produced

	Filament lamp
	light

	Fluorescent lamp
	light

	Cooker ring
	heat







(2)

   b.  i.
in the wire (filament)

[1]

       ii.
in the gas


[1]

      iii.
in the wire (element)

[1]

19.  a.

+   
- 


A



  V

(1 circuit, 1 ammeter correct, 

1 voltmeter correct)

    b. i.
 R = 
[image: image33.wmf]I

V

 = 
[image: image34.wmf]1

.

0

0

.

2

 = 10 
[image: image35.wmf]W


(½,½,1)

       ii
Z – the maximum deflection is not big enough



(1)

20. a.i.
X – lab. mercury thermometer (1)

       ii.
X – lab. alcohol thermometer
(1)

       b.
It is meant to measure body temp-eratures which are around 37oC (1)

       c.
thermistor/temperature dependent resistor



(1)

21.  a. – X – rays and 
[image: image36.wmf]g

 radiation
(1)

       b.
light has a greater wavelength
 (1)

       c.
IR (infra red)


(1)

       d.

[image: image37.wmf]g

 radiation is penetrating enough to pass through the body,  the other are not



(1)

       e.
Eye surgery (retinal)

(1)

22.  a. – microphone


(1)

       b.
any two from motor,  loudspeaker,  solenoid


(2)

       c.
motor



(1)

       d.
light 
[image: image38.wmf]®

 electrical

[1]

       e.
I = 
[image: image39.wmf]R

V

 = 
[image: image40.wmf]1000

12

 = 0.012 A = 12 mA


(1 for 1000, then ½,½,1)

23.  a.
 System B,  because it allows either of the employees to activate the alarm (2)

       b.
System A,  because it requires both of the switches to be pressed at the same time 



(2)

24.  a. 
a = 
[image: image41.wmf]t

u

v

-

 = 
[image: image42.wmf]5

.

2

0

10

-

 = 4 m/s2
[½,½,1]

       b.
F = ma = 60 x 4  = 240 N
[½,½,1]

       c.
the gravel offers a larger friction force,  causing him to decelerate quickly   (2)

25.  a.
Eh = cm
[image: image43.wmf]D

T= 1 000 x 80 x 20

     = 1 600 000 J 

     = 1.6 x 106 J = 1.6 MJ  
[½,½,1]

       b.
bigger temperature difference
(2)

   c.  i.
X – it kept the temperature higher for a longer time


(2)

       ii.
5°C    



(1)

26   a.
pupil Q


(1)

       b.
pupil P only did the experiment once,  the results should have been repeated  (1)


pupil R used a paper plate which could have been affected by air resistance  (1)

27. a.i.
X – eyepiece,  Y - objective
[1]







[2]

       ii.
A – to focus the light for the eye [1]


B– to gather as much light as possible [1]

       b.
the Sun,  8 minutes,  100 000 years  [2]

       c.
radio,  UV,  
[image: image44.wmf]g

 radiation,  X – rays  [1]

Total marks


KU
[40]
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1997 General Paper

1.
D – aerial


[1]
2.
C – stethoscope

[1]
3.
A – electrons only

[1]
4.
E – 



[1]
5.
B – water  solar  wind

[1]
6. C – rotating the coil of wire near to a 

       magnet


(1)
7. B – transformer

[1]
8. D – stars


[1]
9. C – X and Y only

(1)
10.  a.
a = 
[image: image45.wmf]m

F

 = 
[image: image46.wmf]25

200

  = 8 m/s2  
[½,½,1]
b. small,  small


(1, 1)
c. Kinetic energy changed into heat energy



(1)
11.  a.
meter X


(1)
       b.
voltage gain = 
[image: image47.wmf]in

out

V

V

 = 
[image: image48.wmf]02

.

0

0

.

4

 = 200

(2 x ½ for readings, then ½,½,1)
   c.  i.
500 Hz



(1)
       ii.
500 Hz



(1)
12.  a.
freq = 
[image: image49.wmf]time

waves

of

no

.

.

 

       = 
[image: image50.wmf]60

24

 = 0.4 Hz
(½,½,1)
       b.
v = f x  = 0.4 x 4 = 1.6 m/s
[½,½,1]
       c.
Amplitude = 
[image: image51.wmf]2

5

.

0

 = 0.25 m
(1)
13.  a.
I = 
[image: image52.wmf]V

P

 = 
[image: image53.wmf]230

345

 = 1.5 A

(½,½,1)
b. 2



(1)
c. neutral and live

(½,½)
d. blue (neutral),  brown (live)
[½,½]

14.  a.
E = P x t = 24 x 300 = 7 200 J [½,½,1]
b. Fluorescent tube will give out more light,  less energy will be wasted as heat,  it is more efficient
(1, 1)
15.  a.
Lead is a good absorber of radiation  [1]
b. Don’t eat in lab,  don’t point them at body especially eyes,  use tongs to handle them,  etc

[1,1]
c. The source loses activity as it gets older.



[1]
16.  a.
light  electrical

[1]
       b.
I = 
[image: image54.wmf]R

V

 =
[image: image55.wmf]100

5

.

0

 = 0.005 A = 5 mA [½,½,1]
c. 7 segment display

(1)
17.  a.
AND gate


[1]
       b.


	Input R
	Input S
	Output

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1


[1]

c.
So that the flap opens during the day,  instead of during the night.
(1,1)
18.a. i.
They will be equal in size but opposite in direction


[1]
       ii.
Newton balance / spring balance  [1]
b. Use measuring tape to mark out a measured distance

[1]
Start stop clock at start of measured distance,  and stop it at the end of measured distance

[1]
Speed = 
[image: image56.wmf]time

dist



[1]
   c.  i.
Position Z


(1)
       ii.
More streamlined / aerodynamic  (1)
19. a.
W = F x d = 400 x 50 = 20 000 J  [½,½,1]
b. P = E / t = 20 000 / 80 = 250 W  [½,½,1]
20.  a.
(Gravitational) Potential Energy (1)
       b.
Upwards into reservoir
(1)
       c.
Generate electricity at times of peak demand


(1)
       d.
Generators


(1)
       e.
Distributes electrical power
(1)
21.  a.
temperature,  loses,  energy
(2)
b. Eh = cmT = 4 000 x 0.5 x (80 – 20)

      = 4 000 x 0.5 x 60 

      = 12 000 J


[½,½,1]
   c.  1.
Different amounts of coffee

2. Different types of tile

3. Different shape of jug       (any 2 x 1)
22. a.
Speed of sound is much greater than the speed of sound.

(1)
b. d = s x t = 340 x 3 = 1 020 m
[½,½,1]
c. downwards,  gas,  gas,  upwards (2)
d. 10 m/s2  


[1]
23.  a.
The Sun


[1]
   b.  i.
Prism



[1]
       ii.
Spectrum


[1]
   c.  i.
Venus and Earth

(1)
       ii.
Earth and Mars

(1)
      iii.
They orbit round a planet,  just like a satellite does


(1)
Total marks


KU
[40]
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(40)
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1998 General Paper

1.
A – electrical to sound
[1]
2.
C – ampere


[1]
3.
A – electrons


[1]
4.
E – brown,  blue,  green/yellow [1]
5.
B 



[1]
6.
D – refraction


[1]
7.
D – Alpha and beta only
[1]
8.
C – Oil



[1]
9.
P = 
[image: image57.wmf]t

E

 = 
[image: image58.wmf]20

1000

 = 50 W
[½,½,1]

10. drill – fit plug with earth wire 

· if fault develops touching case could cause electrocution  [1,1]
soldering iron – fit 3A fuse


· if fault develops fuse will not blow and soldering iron or flex would overheat and be damaged or cause a fire


[1,1]
11.  a.
d = s x t = 340 x 5 = 1 700 m
(½,½,1)

dist = 
[image: image59.wmf]2

1700

 = 850 m
(1)


OR


d = s x t = 340 x 2.5 = 850 m
(½,½,1)





(1 for 2,5 s)
   b. i.
240 Hz



(1)
      ii.
C – equal to 5 secs

(1)
     iii.
Frequency does not affect the time taken,  as sounds of all frequencies travel at the same speed.
(1)
   c.
Same number of waves,
(1)
but with smaller amplitude.
(1)

12.  a.
lhs – eyepiece,  rhs – objective [1,1]
       b.









(1)

       c.








(1)

   d. X-
Tuner – selects one frequency from many



[½,1]
Y- Amplifier – makes the amplitude of the electrical signal greater
[½,1]
13.a. i.
Resistance


[1]
  ii.  A
Very large resistance,  open circuit [1]
      B
Very small resistance, close to 0 
   b.  i.






A






[1,1]

         V

    ii.
P = VI = 3 x 1.5 = 4.5 W
[½,½,1]
14.  a.
At 60°C    R = 200 



I = 
[image: image60.wmf]R

V

 = 
[image: image61.wmf]200

12

 = 0.06 A = 60 mA (½,½,1)
b. As the temperature increases,  the resistance decreases,  
(½)
so the current increases.
(½)
This means the greater the temperature the greater the current flowing (1)
15.  a.
Inside a busy supermarket
(1)
b. Ear defenders / ear plugs
(1)
c.  1.
Material X is thinner than Material Y or Material Z


(1)
2. The speaker used with Material Z is only 90 dB the others are 100 dB (1)
16.  a.
hyperthermia or fever

(1)
b.  i.
need to be in patients mouth for 3 minutes


(1)
ii.
varies with angle at which they are held OR the distance from the patient OR the flatness of the skin
(1)
c. Very accurate OR give reading quickly


(1)
17.  a.


	Component
	Box number

	microphone
	1

	amplifier
	4

	loudspeaker
	5

	transistor
	4







(4 x ½)
       b.
voltage gain = 
[image: image62.wmf]in

out

V

V

 

         = 
[image: image63.wmf]15

.

0

0

.

6

 = 40
(½,½,1)
18.  a.
w = mg = 1 600 000 x 10 


    = 16 000 000 N 

    = 1.6 x 107 N

[½,½,1]
b. The forces are equal

[1]
c. a = 
[image: image64.wmf]m

F

 = 
[image: image65.wmf]1600000

100000

 = 0.0625 m/s2 

      = 6.25 cm/s2 

[½,½,1]
d. The forces are now balanced,  so the ferry obeys Newton’s First Law [1,1]
e. t = 
[image: image66.wmf]speed

dist

 = 
[image: image67.wmf]8

120000

 = 15 000 s 

  = 120 min = 4 hrs 10 min
[½,½,1]
19.a. i.
Ep = mgh = 60 x 10 x 1.5 

    = 900 J 

[½,½,1]
       ii.
P = 
[image: image68.wmf]t

E

 = 
[image: image69.wmf]30

900

 = 30 W
[½,½,1]
b. Adv – No mains power required,  saves energy,  less pollution
(1)
Dis – Won’t work when it’s not 

sunny 


(1)
20.  a.
4 hours



(1)
b. It is giving out energy (latent heat) as it changes from a liquid to a solid. [2]
c. That was the temperature of the room 

(1)


21.a. i.








[2]

ii.
A full spectrum,  red at top,  blue at bottom



[1]
     b.







(1)

22.  a.
galaxy


stars


8 minutes


100 000 years


[4 x ½]
b. The spacecraft will heat up

It will slow down

Some of the material will be vaporised and will reduce its mass
(2 x 1)

Total marks


KU
[40]
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(40)

KU & PS
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1999 General Paper

1. E – tuner


[1]
2. B – the height of the satellite above the Earth


[1]
3. E – ultraviolet radiation
[1]
4. C – sievert,  becquerel

(1)
5. B – LED


(1)
6. C – prism


[1]
7. Increases (if the light intensity increases the resistance of the LDR decreases,  so the current increases  




(1)
8.






[1]
9.   a.
light / visible radiation
(1)
      b.
speed



(1)
10.  a.
The speed of light is much greater 

than the speed of sound
(1)
b. d = s x t = 340 x 1.5 = 510 m
(½,½,1)
11.  a.
s = 
[image: image70.wmf]time

dist

 = 
[image: image71.wmf]5

.

2

30

 = 12 m/s
[1,1]
b. f = 
[image: image72.wmf]time

waves

of

no

.

.

 

c.    = 
[image: image73.wmf]60

24

 = 0.4 Hz

(½,½,1)
d.  = 
[image: image74.wmf]f

v

 = 
[image: image75.wmf]4

.

0

12

 = 30 m

[½,½,1]
e. Amplitude = 
[image: image76.wmf]2

.

.

bottom

to

top

 

= 
[image: image77.wmf]2

5

.

4

5

.

5

-

 = 0.5 m   [1]

12.  a.

	Pin
	Name of wire
	Colour of insulation

	P
	neutral
	blue

	Q
	earth
	green/yellow

	R
	live
	brown







[6 x ½]
   b.  i.
Touch the probes together
[½]

if lamp lights 


[½]
it is working


[1]
      ii.
Pin Q



( 1)
iii. If the probes are connected to both ends of the wire and the bulb lights then there is no break in the wire.

[2]

13.  a.
S1 and S4 only


(1)
   b.  i.
I = 
[image: image78.wmf]V

P

 = 
[image: image79.wmf]12

9

 = 0.75 A

[½,½,1]
       ii.
Itotal = 0.75 + 0.75 + 0.75 = 2.25 A






(½,½,1)
c. A fluorescent lamp does not waste heat energy when it is working,  so it produces more light energy for the same energy input.

[2]
14.  a.
80 dB is the danger level,  exposure to noise levels above this can cause permanent damage to your hearing (2)
b. That is the upper limit of human hearing



(1)
c. Ear protector Z

Because it keeps the noise level below 80 dB across the whole frequency range.



(2)
15. a.

	
	Logic level at X
	Logic level at Y

	Cup present
	1
	0

	Cup absent
	0
	1







(2)
  b.  i.
AND gate


[1]
      ii.


	Input P
	Input Q
	Output

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1







(2)
c.
To switch the alarm system on and off 

(1)
16.  a.
Vout = gain x Vin 

       = 20 x 0.5 = 10 V

[½,½,1]
       b.
1 000 Hz,  amplifiers do not change 

frequencies


[1]

17.  a.
The forces are balanced so the forward force will be equal to the air friction force



(1)
b. streamlining / aerodynamic design [1]
c. w = mg = 12 000 x 10 

  = 120 000 N

[½,½,1]
18.a. i.
Ep = mgh = 60 x 10 x 8 

     = 4 800 J

(½,½,1)
      ii.
P = 
[image: image80.wmf]t

E

 = 
[image: image81.wmf]12

4800

 = 400 W
(½,½,1)
   b.  i.
The runner is getting tired (do not allow the runner is running out of energy)

(1)
ii.
They are wrong because the mass of their runner is much less than the mass of the runner from group X





(2)
19.a. i.
Total power = 36 x 600 

       = 21 600 kW (1,1)
       ii.
%age = 
[image: image82.wmf]108000

21600

 x 100 

          = 20 %

(½,½,1)
   b.  i.
wave,  tidal,  solar,  geothermal,  hydro-electric,  biomass,  biogas [1]
ii. oil,  gas,  peat,  uranium [1]
20.  a.
Eh = cmT = 2 200 x 1.2 x (180 – 20) 

     = 2 200 x 1.2 x 160 

     = 422 400 J

[½,½,1]
   b.  i.
t = 
[image: image83.wmf]P

E

 = 
[image: image84.wmf]2400

422400

 

  = 176 s
[½,½,1]
     ii.
Heat energy will be lost to the surroundings or the body of the fryer itself will need to be heated up. (1)
21.  a.
It will accelerate

[1]
b. It will carry on at constant speed in a straight line,  as no unbalanced forces will act upon it.

[1,1]
c.  i.
Smooth curve spiralling in towards point Y


(1)
      ii.
slows it down,  speeds it up
[1,1]
22. solar system

planet

moon

star

galaxy

universe


[6 x ½]
Total marks


KU
[40]





PS
(40)

Grade 3 -  28   (N.B. half marks

Grade 4 -  20         are rounded up)
Grade 5 -  16

Grade 7 -  15













PAGE  
13
Langholm Academy



_1030869517.unknown

_1030871792.unknown

_1030875311.unknown

_1030876099.unknown

_1030876226.unknown

_1030876344.unknown

_1030876426.unknown

_1030876558.unknown

_1030876575.unknown

_1030876527.unknown

_1030876403.unknown

_1030876329.unknown

_1030876153.unknown

_1030876202.unknown

_1030876140.unknown

_1030875466.unknown

_1030876054.unknown

_1030876068.unknown

_1030876040.unknown

_1030875377.unknown

_1030875453.unknown

_1030875363.unknown

_1030875001.unknown

_1030875278.unknown

_1030875279.unknown

_1030875017.unknown

_1030875238.unknown

_1030872621.unknown

_1030872725.unknown

_1030872620.unknown

_1030871424.unknown

_1030871589.unknown

_1030871695.unknown

_1030871707.unknown

_1030871603.unknown

_1030871537.unknown

_1030871575.unknown

_1030871523.unknown

_1030870036.unknown

_1030871353.unknown

_1030871393.unknown

_1030871332.unknown

_1030869713.unknown

_1030870019.unknown

_1030869665.unknown

_1030791770.unknown

_1030867438.unknown

_1030868076.unknown

_1030868119.unknown

_1030869128.unknown

_1030868085.unknown

_1030867531.unknown

_1030867703.unknown

_1030867521.unknown

_1030792395.unknown

_1030793262.unknown

_1030867437.unknown

_1030793254.unknown

_1030791853.unknown

_1030792371.unknown

_1030791832.unknown

_1030450034.unknown

_1030791287.unknown

_1030791478.unknown

_1030791496.unknown

_1030791288.unknown

_1030791045.unknown

_1030791059.unknown

_1030791035.unknown

_1030449680.unknown

_1030450002.unknown

_1030450012.unknown

_1030449693.unknown

_1030449579.unknown

_1030449580.unknown

_1029753525.unknown

_1030350745.unknown

_1030449578.unknown

_1029753555.unknown

_1029753492.unknown

