
Ray Optics and Optical Instruments 

 

1. Assertion (A) and Reason (R) type questions. Two statements are given one 

labelled Assertion (A) and the other labelled Reason (R). Select the correct 

answer from the codes (A), (B), (C) and (D) as given below.    (2024) 

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 

explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false. 

(D) Assertion (A) is false and Reason (R) is also false. 

Assertion (A): Plane and convex mirrors cannot produce real images under any 

circumstance. 

Reason (R): A virtual image cannot serve as an object to produce a real image. 

Ans. (D) Assertion (A) is false and Reason (R) is also false. 

2. Monochromatic light of frequency 5.0 × 1014 Hz travels from air into a medium 

with refractive index 1.5. Find the wavelength of (i) reflected light, and (ii) 

refracted light at the interface of the two media.    (2024) 

Ans. Finding the wavelength of 

(i) Reflected Light 

(ii) Refracted Light 

(i) v = υ λ 

3 × 108 = 5 × 1014 × λ 

λ = 600 nm or 6 × 10-7m 
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3. A plano-convex lens of focal length 16 cm is made of a material of refractive 

index 1.4. Calculate the radius of the curved surface of the lens.  (2024) 

Ans. Calculating the radius of the curved surface 

 

4. An object is placed 30 cm in front of a concave mirror of radius of curvature 40 

cm. Find the (i) position of the image formed and (ii) magnification of the image.   

(2024) 

Ans. Finding the 

(i) position of the image formed 

(ii) magnification of the image 

  

 

5. A lens is a transparent medium bounded by two surfaces, with one or both 

surfaces being spherical. The focal length of a lens is determined by the radii of 

curvature of its two surfaces and the refractive index of its medium with respect 

to that of the surrounding medium. The power of a lens is reciprocal of its focal 

www.studentbro.inwww.studentbro.inwww.studentbro.in



length. If a number of lenses are kept in contact, the power of the combination is 

the algebraic sum of the powers of the individual lenses. (2024) 

(i) A double-convex lens, with each face having same radius of curvature R, is 

made of glass of refractive index n. Its power is : 

(A) 2 (n - 1)/R 

(B) (2n - 1)/R 

(C) (n - 1)/2R 

(D) (2n - 1)/2R 

Ans. (A) 2 (n - 1)/R 

(ii) A double-convex lens of power P, with each face having same radius of 

curvature, is cut into two equal parts perpendicular to its principal axis. The 

power of one part of the lens will be : 

(A) 2P 

(B) P 

(C) 4P 

(D) P/2 

Ans. (D) P/2 

(iii) The above two parts are kept in contact with each other as shown in the 

figure. The power of the combination will be : 

 

(A) P/2  

(B) P 

(C) 2P 

(D) P/4 

Ans. (B) P 
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(iv) A double-convex lens of power P, with each face having same radius of 

curvature, is cut along its principal axis. The two parts are arranged as shown in 

the figure. The power of the combination will be : 

 

(A) Zero 

(B) P 

(C) 2P 

(D) P/2 

Ans. (C) 2P 

(v) Two convex lenses of focal lengths 60 cm and 20 cm are held coaxially in 

contact with each other. The power of the combination is : 

(A) 6·6 D 

(B) 15 D 

(C) 1/15 D 

(D) 1/80 D 

Ans. (A) 6·6 D 

6. (i) A resistor and a capacitor are connected in series to an ac source v = vm sin 

ωt. Derive an expression for the impedance of the circuit.  

(ii) When does an inductor act as a conductor in a circuit ? Give reason for it. 

(iii) An electric lamp is designed to operate at 110 V dc and 11 A current. If the 

lamp is operated on 220 V, 50 Hz ac source with a coil in series, then find the 

inductance of the coil.  (2024) 

Ans. 

(i) Deriving expression for impedance 

(ii) Reason 

(iii) Inductance of coil 
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(ii) For direct current (dc), an inductor behaves as a conductor. 

As XL = ωL = 2π ν L 

For dc ν = 0 ⇒ XL = 0 

Alternatively: - 

Induced emf (ε) = -LdI/dt 

For dc; dI = 0 ⇒ ε = 0 

(iii) R = 110/11 = 10 Ω 
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Squaring both sides: 

 

7. (i) Draw a labelled diagram of a step-up transformer and describe its working 

principle. Explain any three causes for energy losses in a real transformer. 

(ii) A step-up transformer converts a low voltage into high voltage. Does it violate 

the principle of conservation of energy ? Explain. 

(iii) A step-up transformer has 200 and 3000 turns in its primary and secondary 

coils respectively. The input voltage given to the primary coil is 90 V. Calculate : 

(1) The output voltage across the secondary coil 

(2) The current in the primary coil if the current in the secondary coil is 2·0 A.  

(2024) 

Ans. (i) Labelled diagram of step – up transformer  

Describing working principle 

Three causes 

(ii) Explanation 

(iii) (1) Output voltage across secondary coil 

(2) Current in primary coil 
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The working principle of transformer is mutual induction. 

When an alternating voltage is applied to the primary, the resulting current 

produces an alternating magnetic flux which links the secondary and induces an 

emf in it. 

Causes of energy losses (Any three) 

(a) Flux leakage 

(b) Resistance of the windings 

(c) Eddy currents 

(d) Hysteresis 

(ii) No 

Current changes correspondingly. So, the input power is equal to the output 

power. 
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(iii) 
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