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Physics 111

Experiment No.5
Local length of a convex lens
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· Abstract:

1) The aim of the experiment: Is to measure the focal length of a convex lens .
2) The method used: Is by measuring the horizontal distance between the object and the lens ( u ) , and the horizontal distance between the lens and the formed image ( V ) and use these data to calculate the focal length of the lens ( f ) by using this equation : 1\f = 1\u + 1\V .   
3) The main results are:

f = (  15.7  ±   0.8  )    cm

· Theory: 

     An inverted image is formed on the other side of the lens , when an object is placed at a distance u from a thin lens ,  The object distance u , and the image distance V are related by :

1\f = 1\u + 1\V ; where f is the focal length of the lens .

Notice that when the object is placed at infinity that is      u= ∞ then the image will be formed at f , that is f=V  ;

1\V = -1\u +1\f 

When 1\V=0 then 1\u=1\f , and the graph of 1\V vs. 1\u is a straight line with a slope of -1 . 

In addition , when 1\V=0 then 1\u = 1\f  , and   1\V =1\f  when 1\u=0 .
Notice the graph , there are two intercepts of the line : the x-axis intercept when 1\V =0  is bx= ( 1\fx ) .

 The other is y-axis intercept when 1\u=o is by=1\fy .

We can find the focal length of the lens , f= ( fx + fy ) \2 .

Remember , theoretically fx=fy , but experimentally fy may be different from fx because of errors . 

To  find the uncertainty in f ( ∆f ) by :

∆f = f ( ∆V \ V + ∆u \ u ) .
Procedure:
     A lens , an illuminated object and a screen were setup , all on the same straight line axis 

     The lens and the screen were put perpendicular to the axis .

After that ,an object was put in a distance of ( u = 50 cm) 
and the screen was moved until we saw a sharply focused image of the illuminated object . Then, u and V were measured using 

a meter stick  and the measurements were written down in the table . After that , the lens was moved towards the illuminated object, then u and V were measured and were written down in the table . Finally , 1\u , 1\V ,         ( 1\u ) , ( 1\V), u and V were calculated and were written down in the table . 

· Data:
	NO.
	1

	2
	3
	4
	5
	6
	AVERAGE

	U(cm)
	50.0
	45.0
	40.0
	35.0
	30.0
	25.0
	37.5

	V(cm)
	22.6
	24.1
	26.6
	27.4
	31.6
	37.9
	28.4

	1/u cm-1
	0.020
	0.022
	0.025
	0.029
	0.033
	0.04
	0.028

	1/V cm-1
	0.044
	0.041
	0.038
	0.036
	0.032
	0.026
	0.036


      (U  (   0. 8 cm                                        (V ( 0. 8 cm
· Calculations:

From graph;   X-axis intercept =  0.0 8 cm
    Y-axis intercept = 0.055cm
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= 1\x-axis intercept = 1\0.08=12.5 cm                                                 
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 = 1\y-axis intercept =1\0.055 = 18.8 cm 
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= (f1+f2)\2 = (12.5+18.8)\2 = 15.7 cm
Calculate (f;

∆f = f ( ∆V \ V + ∆u \ u ) .

= (15.7) ( 0.8\ 37.5   + 0.8 \ 28.4  ) 
= 0.777 cm
(f= 0.8 cm 
f = (  15.7  ±   0.8  )    cm     
Results and conclusion: 

f = (  15.7  ±   0.8 )    cm     

     Comparing my result and the actual value of focal length of the lenses ( A, B , C and D ) , my lens is . However , my result is acceptable since it is included in the range :

(     12.5     <      f     <    18.8    )    cm
     About the experimental errors, we always expect some systematic errors and also random errors (which always occur) to be found as there is no perfect results could be obtained in any experiment in the real world as always we return our measurements to our senses and also our tools which are also inaccurate or not accurate as we hope to make perfect results .
     An expected error was caused from the way of looking to the scale when I moved the light source on the scale . I stood behind the light source , so I might make an incorrect reading of the position of the edge of the light source and this affected my result . However , The correct way of looking is straight down perpendicular to the scale . 
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