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at do you understand by linear magnification and angular magnification?

“Explain how a convex lens is used as a magnifier?’ .
10 (2 Explain the difference between angular magnification and resolving power of an
| optical instrument. What limits the magnification of an optical lnsfrumenf'?s_
. - _ 2 Yy~ 1
10.3 Wny would it be advantageous to use blue light with a compound microscope? /I**
ren. The images seen in such

& A

One can buy a cheap microscope for use by the child

10.4 ,
4 MICrosScope have coloured edges. Why is this so?

Please visit for more data at: www.pakcity.org



www.pakcity.org www.pakcity.org

a single biconvex lens can be used as

10.5 Describe with the help of diagrams, how (a) '
be arranged to form a miCroscope.

a magnifying glass. (h' biconvex lenses car

|
L]

106 If a person was looking through a telescope at the full moon, how would the
~appearance of the moon be changed by covering half of the objective lens.

10.7 A magnifying glass gives a five times enlarged image at a distance of 25 cm from
the lens. Find, by ray diagram, the focal length of the lens.

10.8 |dentify the correct answer.
(1) The resolving power of a compound MICroscope depends on;
a. Length of the microscope. '
D. Theqdiameter of the objective lens. -
~ ¢. The diameter of the eyepiece.
d. The position of an observer’s eye with regard to (he eye lens.
(i)  The resolving power of an astronomical telescope depends on:
The focal length of the objective lens.
The least distance of distinct vision of the observer.
. The focal length of the eye lens.
d. The diameter of the objective‘iens.
10.9 Draw sketches showing the differen <‘f%a’[hs through a single-mode and a multi
mode fibre. Whyis the single-n@*ﬁ re preferred in telecommunications?

. | A !
10.10 How the light signal is tran r@% hrough the optical fibre?
10.11 How the power-is lost ir&cal fibre through dispers'ion? Explain.

L —
NUMERICAPROBLEMS KTl CIVAJOE™:

10.1 A converging lens of focal length 5.0 cm is used as a magnifying glass. If the
near point of the observer is 25 cm and the lens is held close to the eye, calculate (i)

the distance of the object from the lens (i) the angular magnification. What is the
angular magnification when the final image is formed at infinity?

[Ans: (i) 4.2 cm (i) 6.0 ; 5.0]

0 T

10.2 A telescope objective has focal length 96 cm and diameter 12 cm. Calculate the

focal length and minimum diameter of a simple eye piece lens for use with the

" telescope, if the linear maghnification required is 24 times and all the light transmitted
by the objective from a distant point on the telescope axis is to fall on the eye piece-

(Ans: f, = 4.0 cm, dia = 0.50 ¢M)

Please visit for more data at: www.pakcity.org
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| 1@ =40-35
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1.3 Atelescope is made of an 'objective of focal length 20 cra and an eye piece of
2.0cm, both convex lenses. Find the angular magnificaticn.

(Ans: 4.0)

0.4 A simple astronomical telescope in normal adjustiment has an objective of focal

length 100 cm and an eye piece of focal length 5.0 cm. (i) Where is the final image
formed? (ii) Calculate the angular magnification. |

[ANns: (i) infinity (ii) 20]

10.5 A point object is placed on the axis of and 3.6 cm from a thin convex lens of focal
length 3.0 cm . A second thin convex lens of focal length 16.0 cm is placed coaxial

with the first and 26.0 cm from it on the side away from the object. Find the position
of the final image produced by the two lenses.

(Ans. 16 cm from second lens)

10.6 A compound microscope has lenses of focal length 1.0 ¢ and 3.0 cm. An object
IS placed 1.2 cm from the object lens. If a virtual Image is formed, 25 cm from the
eye, calculate the separation of the lenses and the mayiiification of the instrument.

@ (Ans: 8.7 cm, 47)

If the aperture of the objective is 0. “

(i) find the limiting angle of resolution,
(ii) using visible light of any wavel@t

10.7  Sodium light of wavelength 589 nm is ?Ji@@fo view an object under a microscope.
, What is the maximum limit of resolution for
this microscope.

N [Ans: (i) 8.0 x 10° rad, (ii) 5.4 x 10° rad]

'\E

10.8  An astronomica scope having magnifying power of 5 consist of two thin lenses
24 cm apart. Fi e focal lengths of the lenses.

IAns: 20 cm, 4 cm]

10.9 A glass light pipe in air will totally internally reflect a light ray if its angle _Qf ir}cide“nc_e
s at least 39°. What is the minimum angle for total internal reflection if pipe is in
water? (Refractive Index of water = 1.33)

[Ans: 57°]

10.10 The refractive index of the core and cladding of an optical fibre are _1.6 and 1.4
respectively. Calculate (i) the critical angle for the interface (ii) the maximum angle
of incidence in the air of a-ray which enters the fibre and is incident at the critical-
angle on the interface. |

[Ans: (i) 61°, (ii) 51°]

Please visit for more data at: www.pakcity.org
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For the all light rays  incident  on
the obj_e_c_im_e 1O POSS ’fhﬂ:ﬂQh the
eye - piece Condition \ S
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