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Question 1. Define systematic and random errors.     (5) 

Question 2. In an experiment in determining the density of a rectangular block, the dimensions of the 

block are measured with a vernier caliper with least count of 0.01 cm and its mass is measured with a 

beam balance of least count 0.1 g, l = 5.12 cm, b = 2.56 cm, t = 0.37 cm and m = 39.3 g. Report correctly 

the density of the block.                                              (10)       

                                                      

Question 3. Derive a relation to overcome chromatic aberration for an optical system consisting of two 

convex lenses.                                                                             (5) 

 



Question 4.  An achromatic doublet of focal length 20 cm is to be made by placing a convex lens of 

borosilicate crown glass in contact with a diverging lens of dense flint glass. Assuming nr = 1.51462, nb = 

1.52264, 𝑛𝑟
′  = 1.61216, and 𝑛𝑏

′ = 1.62901, calculate the focal length of each lens; here the unprimed and 

the primed quantities refer to the borosilicate crown glass and dense flint glass, respectively.       (10) 
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Question 1. Distinguish accuracy and precision with example.                                                            (5) 

Question 2. Obtain an expression for chromatic aberration in the image formed by paraxial rays. (5) 

 

Question 3. It is required to find the volume of a rectangular block. A vernier caliper is used to measure 

the length, width and height of the block. The measured values are found to be 1.37 cm, 4.11 cm and 

2.56 cm respectively. Calculate correctly, the volume of the block.                                                      (10) 



 

Question 4. A converging achromat of 40 cm focal length is to be constructed out of a thin crown glass 

and a thin flint glass lens, the surfaces in contact having a common radius of curvature of 25cm. 

Calculate the radius of curvature of the second face of each lens, given that the values of the dispersive 

powers and the refractive indices are 0.017 and 1.5 for crown glass, and 0.034 and 1.7 for flint glass.           

(10) 
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Question 1. Explain and derive how error propagates while multiplication.                                     (5) 

 

Question 2. Derive a relation to overcome chromatic aberration for an optical system consisting of one 

convex lens and a concave lens.                                                                                                           (10) 

 

Question 3. Two thin lenses of focal lengths f1 and f2 separated by d distance have an equivalent focal 

length 50 cm. The combination satisfies the conditions of zero chromatic aberration and minimum 

spherical aberration (d = f1 – f2). Find the values of f1, f2 and d by assuming that both lenses are made of 

same material.                                                                                                          (10) 



 

Question 4.  We measure the period of oscillation of a simple pendulum. In successive measurements, 

the readings turn out to be 2.63 s, 2.56 s, 2.42 s, 2.71 s, and 2.80 s. Calculate the absolute, relative and 

percentage errors.                                                                                                                                    (5) 
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Question 1. Explain and derive how error propagates while division.                                                (5) 

 

Question 2. What is chromatic aberration? Derive a relation to define it. And suggest the two different 

methods to overcome this kind of aberration.                                                                                    (10) 

Question 3. An achromatic doublet of focal length 20 cm is to be formed out of a combination of crown 

and flint glasses. The radius of curvature of the faces in contact is 15 cm. Calculate the radius of 

curvature of the other faces, given the dispersive powers of the crown and flint glasses as 0.02 and 0.04 

and their respective refractive indices are 1.52 and 1.65.                                                                   (10) 

 



Question 4. The refractive index of water is found to have the values 1.29, 1.33, 1.34, 1.35, 1.32, 1.36, 

1.30 and 1.33. Calculate the absolute, relative and percentage errors.                                             (5) 

 


