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1 A changing e.m.f. in a coil can induce an e.m.f. in another coil. 

 Fig. 1.1 shows a coil (coil X), which is wound on a cardboard tube.

cardboard
tube

coil X

Fig. 1.1

 Coil X has cross-sectional area A.

 A student winds another coil (coil Y) tightly around coil X. The student wishes to investigate 
how the e.m.f. V in coil Y depends on A.

 It is suggested that V is directly proportional to A.

 Design a laboratory experiment to investigate the suggested relationship. You should draw, 
on page 3, a diagram showing the arrangement of your equipment. In your account you 
should pay particular attention to 

 (a) the procedure to be followed,

 (b) the measurements to be taken,

 (c) the control of variables,

 (d) the analysis of the data,

 (e) the safety precautions to be taken.
[15]
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2 A student is investigating how a mass attached to a trolley affects the motion of the trolley.

 The trolley is attached to a mass m by a string, passing over a pulley, as shown in Fig. 2.1. 

m

h

0.200 m
card

trolley
mass M

pulley

Fig. 2.1

 A piece of card of length 0.200 m is fixed to the trolley. The mass M of the trolley and card is 
0.800 kg.

 The mass m is released and falls through a fixed height h, accelerating the trolley. When the 
mass m hits the ground, the trolley continues to move with constant velocity v. 

 This velocity v is determined by measuring the time t  for the card to pass fully through a light 
gate connected to a timer.

Question 2 continues on the next page.
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 It is suggested that v and m are related by the equation

mg = (m + M ) v 2

2h

 where g is the acceleration of free fall.

 (a) A graph is plotted of v 2 on the y-axis against
m

m + M  
on the x-axis. Express the gradient 

in terms of g.

 gradient =  .................................................  [1]

 (b) Values of m  and t  are given in Fig. 2.2.

m / kg t!/ 10–3 s
m

m + M  
v / m s–1 v 2 / m2 s–2

0.100  174 ! 2

0.200  132 ! 2

0.300  112 ! 2

0.400  102 ! 2

0.500  95 ! 2

0.600  90 ! 2

Fig. 2.2

  Calculate and record values of 
m

m + M , v and v 2 in Fig. 2.2. Include the absolute 
uncertainties in v 2. [3]

 (c) (i) Plot a graph of v 2 / m2 s–2 against 
m

m + M .  Include error bars for v 2. [2]

  (ii) Draw the straight line of best fit and a worst acceptable straight line on your graph. 
Both lines should be clearly labelled. [2]

  (iii) Determine the gradient of the line of best fit. Include the uncertainty in your 
answer.

 gradient =  .................................................  [2]
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 (d) In this experiment h = 0.600 m. Using your answer to (c)(iii), determine the value of g. 
Include the absolute uncertainty in your value. 

  

 g =  ........................................ m s–2 [2]

 (e) A 1.00 kg mass is added to the trolley and the experiment is repeated using the same 
range of values of m as in (b). 

  Determine the largest possible value of v  that the trolley will gain, using the relationship 
given and your answer to (d). Include the absolute uncertainty in your answer. 

 v =  ........................................ m s–1 [3]
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