Abstract:

1. the aim of the experiment is to determine the focal length of a convex lens .

2. The method used is by measuring different values of the distance of object ( u ) , and image of this body ( v) from convex lense .

3. The main result : 

              ƒ =           ±      cm

Theory :

       The focal length (f) is the distance from the convex lens to the point where rays coming from infinity .

       We defined the focal length mathematically by the following relation : ( 1/f =1/u + 1/v )  where ( u ) is the object distance from the lens , ( v ) is the image distance from the lens .

        If we put ( u =∞ ) then ( 1/f = 1/∞ + 1/v ) → ( f=v )   → the image of the object will form at the focal point . The graph of (1/v vs 1/u ) is a straight line with slope of (-1), since 1/v = -1/u +1/f .

       When ( 1/v = 0)  →  1/u = 1/f , and when (1/u = 0 ) →
(1/v = 1/f ) , thus each intercept of the graph with the axes given the value of ( 1/f ) →( f = 1/ intercepts of the graph ).

To find the uncertainity of focal length ( f ) ,we differientiate

original relation  → ( ∆u/u² + ∆v/v² =∆f/f² ) , where ∆v , ∆u can be estimated by asking several students to measure ( v ) independently for fixed ( u ) , then calculate σm of these measurements then ∆v =σm (v) ≈ ∆u .

This figure shows an inverted image is formed on the convex lens .   1

Procedure :

1. We set up a lens , an illuminated object and screen all on the same straight line axis , put the screen and lens to be perpendicular to the axis .

2. We recorded the letter of the lens, and estimate its focal length .

3. We started with an object that is far enough from the estimated value of focal length , and moved the screen forward and backward untill we see clear image of the object , and use a meter stick to measure ( u ) and ( v ) .

4. We moved the lens forward the object (10-20)cm , then we measuered ( u ) and (v ) , and repeat this process 4 times to have 5 measurements .

5. Then we calculated the values of ( 1/u ) , ( 1/v ) , (1/u) , (1/v ) , u and v to complete our data .

6. Then we plot graph ( 1/v  vs  1/u ) and determine its  (x) , ( y ) intercepts which must be egual to (1/fx , 1/fy) respectively , then we find ( f ) which represents our purpose of this experiment .

Data :

Fap ≈ 16 cm , lense ( B )

                                                                                         Average
	U(cm)
	68.0
	43.0
	35.0
	30.0
	28.0
	26.0
	24.0
	22.0
	34.5

	V(cm)
	21.0
	26.0
	30.0
	34.0
	38.0
	42.0
	48.0
	56.0
	36.9

	 1/u cm-1
	0.015
	0.023
	0.029
	0.033
	0.036
	0.038
	0.042
	0.045
	0.033

	 1/v cm-1
	0.048
	0.038
	0.033
	0.029
	0.026
	0.024
	0.021
	0.018
	0.023


∆u =    0.2 cm                                      ∆v =   0.2 cm
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Results And Conclusion:

      f =     ±     cm

At the end of the experiment , the focal length was found to be (±cm ) , and we estimated it () at the beginning of the experiment, since () є (,) → estimated value which represent theorical value belong to the range of theorical value → our result of  f is near from that one we read at the beginning and we have a slope of

 () which is very near from real slope which is ( -1 ) .

Questions 

1. Error in measureing the distance of the image , and object ( u , v ) .

2. Error in estimating the reading of the stick .
3. Make mistakes .
4

Calculations:
From the graph ;

X- axis intercept =  х 10-3 cm-1
Y-axis intercept = х 10-3 cm-1 .

f1 = 1 / X-axis intercept = 1/х 10-3 cm-1 = 

 =  cm

f2 = 1/ Y-axis intercept = 1/ х 10-3 cm-1 = 

= cm

f = f1 + f2 /2 =(  ) / 2 == cm

∆f = f2 ( ( ∆u/u2 ) + ( ∆v/v2 ) ) 

= () ( (/х  ) + (/х )

=  = cm
f =  ±  cm
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