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Instructions to Candidates 

· Answer Question 1 and one other question. You are not allowed to start working with the apparatus for the first quarter of an hour. 

· Marks are given mainly for a clear record of the observations actually made, for their suitability and accuracy, and for the use made of them.

· Candidates are reminded to record their observations as soon as they are made. Whenever possible, candidates should put their observations and calculations in a suitable table drawn in advance.

· An account of the method of carrying out the experiment is not required.

· Squared papers are provided.

· Mathematical tables, slide rules and silent non programmable calculators may be used. 

[image: image1.wmf]y

x


1. In this experiment you will determine the constant k of the spring

(a) Attach a pointer to the spring provided.

(b) Clamp the spring and scale 

(c) [image: image11.bmp]Suspend the beam provided from a horizontally clamped pin through the hole at A 

(d) Using a piece of thread, suspend the beam from the spring as shown in the diagram. 

(e) Adjust the position of the spring until the beam balances horizontally and the distance y of the spring from A is 0.95m 
(f) Read and record the position of the pointer on the scale

(g) Hang a mass m = 0.200kg on the beam at a distance x = 0.10m from A 

(h) Read and record the new position of the pointer. Find the extension of the spring, d.

(i) Repeat procedures (g) and (h) for values of x = 0.20, 0.30, 0.40, 0.50, and 0.60m 

(j) Tabulate your results and include values  
[image: image13.bmp]
(k) Plot a graph of d against 
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(l) Find the slope S1 of the graph 

(m) Calculate k1, from the expression 
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 where  g = 9.81ms– 2 
PART II

(a) Arrange the beam as  in part I but without the mass, such that distance y is 0.90m 

(b) Read and record the position of the pointer.

(c) Suspend a mass m = 0.050kg at a distance 0.40m from A.

(d) Read and record the new position of the pointer. Find the extension of the spring, d.
(e) Repeat procedures (c) and (d) for values of m = 0.100, 0.150, 0.200, 0.250 and 0.300 kg. 

(f) Tabulate your results 

(g) Plot a graph of  d against m 

(h) Find the slope S2 of the graph 

(i) Calculate k2 from the expression. 
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 where g = 9.81ms– 2 
(j) Find k from the expression 

2k = (k1 + k2)

Question 2 
In the experiment you will determine the focal lengths of the lenses labelled L1 and L2 

[image: image12.bmp]Part 1 

(a) Place the screen with a hole at a distance u = 40.0 cm from lens L1 as shown in the figure 4. 











Figure 4. 
(b) Illuminate the hole by closing switch S. 
(c) Move the white screen towards or away from L1 in order to obtain a position where the sharp image appears on the screen.

(d) Measure and record a position where the sharp image appears on the screen

(e) Measure and record the distance v of the screen from L1.

(f) Open the switch.

(g) Calculate the focal length f1 in contact with L1 

Part 2
(a) Place the lens labelled L2 in contact with L1.

(b) Place the screen with a hole at a distance u = 40.0cm from the combined lenses as shown in figure 5 
(c) Illuminate the hole by closing switch S.

(d) Adjust the position of the second screen to obtain a sharp image.

(e) Measure and record the distance w of the screen.

(f) Open the switch S.

(g) Repeat the procedures (b) to (f) for the values of u = 35.0, 30.0, 25.0, 20.0 and 17.5cm 

(h) Tabulate your results including values of w/u.

(i) Plot the graph of w/u against w.

(j) Determine the intercept, f2 on the w-axis.

(k) Find the value of; 
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3. In this experiment you will determine the resistance per unit length of the wire provided. 

METHOD 1 

(a) Connect the circuit as shown below 

(b) Starting with x = 10cm, determine the position D on the potentiometer wire for which the galvanometer shows no deflection. 
(c) Measure and record the balance length ( and the reading, I, of the ammeter.

(d) Repeat procedures in (b) and (c) for x = 30cm 

(e) Calculate the mean value of (
( = 
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(f) Find the resistance per unit length, k of the wire from the equation 
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METHOD 2 
a) Connect the circuit as shown below 


b) Starting with a length x = 0.10m of wire y, close switch K
c) Move the sliding contact along the potentiometer wire until a point is reached where the galvanometer shows no deflection

d) Record the length (1 and (2 

e) Open switch K

f) Repeat procedures c) to e) for values  of  x =0.150,0.200,0.250,0.300,0.350 and 0.400m.
(g) Tabulate your results including values of 
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and v = x(1- x), 
(h) Plot a graph of v against 
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(i) Find the slope, S, of your graph.

(j) Calculate the resistance per metre, r, of wire y from the expression   
[image: image10.wmf]S

r

1

=


END




  Bulb











							  white screen 


								 


		    Screen with hole 


							 





	         S				       L1	











					u		           v 








  Bulb











				    L1             L2




















				   u				w





m











              A





				





										        Clamp








				     G-clamp 





					x 							  metre rule





























						         y	


						


			 Optical pin 


											


										





G

















       A											 B


									          potentiometer wire





			x 


							      wire y 











		





      A





(











			


			Wire y 	


							         1(




















				      (1				    (2





						


						





K














     G








_1340777285.unknown

_1340786012.unknown

_1340787670.unknown

_1340787729.unknown

_1341061934.unknown

_1340786200.unknown

_1340784998.unknown

_1340776460.unknown

_1340776520.unknown

_1340776406.unknown

