
Case Study Based Questions 

Case Study 1 
A compound microscope is an instrument which consists of two lenses L1 and L2+ The 
lens L₁ called objective, forms a real, inverted and magnified image of the given object. 
This serves as the object for the second lens L2+ the eye piece. The eye piece functions 
like a simple microscope or magnifier. It produces the final, image, which is inverted with 
respect to the original object, enlarged and virtual. (CBSE 2021 Term-1) 

Read the above passage carefully and give the answer of the following questions: 

Q1. What types of lenses must be L1 and L2? 
a. Both concave 
b. Both convex 
c. L-concave and L₂-convex 
d. L-convex and L₂-concave 

Q2. What is the value and sign of magnification (according to the new Cartesian sign 
convention) of the image formed by L₁? 
a. Value = Less than 1 and Sign = Positive 
b. Value = More than 1 and Sign = Positive 
c. Value Less than 1 and Sign = Negative 
d. Value More than 1 and Sign= Negative 

Q3. What is the value and sign of (according to new Cartesian sign convention) 
magnification of the image formed by L₂? 
a. Value Less than 1 and Sign Positive = Positive 
b. Value = More than 1 and Sign = Positive 
c. Value Less than 1 and Sign = Negative 
d. Value More than 1 and Sign= Negative 

Q4. If power of the eyepiece (L2) is 5 diopters and it forms an image at a distance of 80 
cm from its optical centre, at what distance should the object be? 
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a. 12 cm 
b. 16 cm 
c. 18 cm  
d. 20 cm 

Answers 

1. (b) Both convex 

2. (d) Value = More than 1 and Sign = Negative 

3. (b) Value = More than 1 and Sign = Positive 

4. (b) 16 cm 

 

The above images are that of a specialised slide projector. Slides are small 
transparencies mounted in sturdy frames ideally suited to magnification and projection, 
since they have a very high resolution and a high image quality. There is a tray where the 
slides are to be put into a particular orientation so that the viewers can see the enlarged 
erect images of the transparent slides. This means that the slides will have to be inserted 
upside down in the projector tray. To show her students the images of insects that she 
investigated in the lab, Mrs. Iyer brought a slide projector. Her slide projector produced a 
500 times enlarged and inverted image of a slide on a screen 10 m away. 
Read the above passage carefully and give the answer of the following questions: 

Q1. Based on the text and data given in the above paragraph, What kind of lens must the 
slide projector have? 

Q2. If v is the symbol used for image distance and u for object distance, then with one 
reason, state what will be the sign for in the given case? 
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Q3. A slide projector has a convex lens with a focal length of 20 cm. The slide is placed 
upside down 21 cm from the lens. How far away should the screen be placed from the 
slide projector's lens so that the slide is in focus? 

Or 

When a slide is placed 15 cm behind the lens in the projector, an image is formed 3 m in 
front of the lens. If the focal length of the lens is 14 cm, draw a ray diagram to show 
image formation. (not to scale) [CBSE SQP 2022-23] 

Answers 

1. Convex lens 

2. Negative as the image is real and inverted. 

3. 1/f = 1/v-1/-21 
= 1/20 = 1/v-1/u 
= 1/v = 1/20-1/21 
=(21-20)/420 = 1/420 
v=420 cm 

 

Case Study 3 
Ravi wanted to fix the rear-view mirror of his scooter. He knows that rear-view mirror is 
an essential safety device in the vehicle and allows him to see objects at the backside of 
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his vehicle. 

 

He bought two mirrors M, and M2, out of which M₁ is curved inwards and M2 is curved 
outwards. 
Read the above passage carefully and give the answer of the following questions: 

Q1. Based on the given situation, which mirror should Ravi need to fix as his rear-view 
mirror and why? 

Q2. Ravi did some preliminary experiment with mirror M₁ and found that magnification 
of the real image of an object placed at 10 cm in front of it is 3, at what distance is the 
image located? 

Q3. What is the formula for magnification obtained with a mirror? 

Q4. An object is placed at the centre of curvature of M₁. Find the distance between its 
image and pole. 

Q5. An object is placed 60 cm in front of M₂. The image formed by the mirror is located 
30 cm behind the mirror. What is the object's magnification? 

Answers 

1. M₂ because it gives an erect and diminished image. 
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4. When object is at C of M, (concave mirror), image is 
formed at C, i.e., v=-C=-2f 
Hence, distance between image and pole is 2f. 

 

Case Study 4 
The ability of a medium to refract light is expressed in terms of its optical density. Optical 
density has a definite connotation. It is not the same as mass density. On comparing two 
media, the one with the large refractive index is optically denser medium than the other. 
The other medium with a lower refractive index is optically rarer. Also the speed of light 
through a given medium is inversely proportional to its optical density. 

Read the above passage carefully and give the answer of the following questions: 

Q1. Determine the speed of light in diamond if the refractive index of diamond with 
respect to vacuum is 2.42. Speed of light in vacuum is 3 x 108 m/s. 

Q2. Refractive indices of glass, water and carbon disulphide are 1.5, 1.33 and 1.62 
respectively. If a ray of light is incident in these media at the same angle (say), then write 
the increasing order of the angle of refraction in these media. 

Q3. The speed of light in glass is 2 x 108 m/s and in water is 2.25 x 108 m/s. 
(i) Which one of the two is optically denser and why? 
(ii) A ray of light is incident normally at the water- glass interface when it enters a thick 
glass container filled with water. What will happen to 
the path of the ray after entering the glass? Give reason. 

Or 

The absolute refractive indices of water and glass are 4/3 and 3/2 respectively. If the 
speed of light in glass is 2x 108 m/s, find the speed of light in (i) vacuum and (ii) water. 
[CBSE 2023] 

Answers 
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1. Given, μ 2.42, c = 3 x 108 m/s 

 

2. Carbon disulphide, glass, water. 

3. (i) Glass is denser than water because speed of light in glass is less than that of water. 
(ii) A ray of light incident normally at the water- glass interface does not suffer any 
refraction and goes straight on entering the thick glass container filled with water. This is 
so because all parts of the light waves reach the interface at the same time, enter the 
glass at the same time and hence get slowed down at the same time. 
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