Chapter— 10

Optical Instruments

1)

(4)

(5)

TOPIC WISE MULTIPLE CHOICE QUESTIONS

The minimum distance from the eye af vrhich ai

called
(a) infinite roint
(c) leal 1 distanse-of Gistnct vision

(a), 2pen

ORI

The least distance of distinct vision
(a) decreases with age

(c) no change

A human eye acts like

(a) mirror

(c) laser

Far point for the human eye is
(a) 10cm

(c) 20cm

o125t ‘Appears (totbe dintinct is

_ (b ledst distarce of fuzzy vision
_{uj none of these
The least ist. e Lf distinct vision for the normal eye is

LHR-2016 (G-11)
(b) 2.5cm
(d) 20cm

(b) increases with age
(d) none of these

(b) lens
(d) all of these

(b) 25cm
(d) infinity

10.2 MAGNIFYING POWER AND RESOLVING POWER OF OPTICAL INSTRUMENTS

(6)

(")

(8)

(9)

() |

Product of number of rulings “N” and the order of diffraction “m” is equal to:

(a) Resolving power
(c) Near point
Rayleigh formula for resolving power

(a) R =1.22%
© R=D4 2,

LHR-2019 (G-11)
(b) Magpnification
(d) Magnifying power

SGD-2016 (G-I)

(b) R =1.22%
@ R=7{ 220

The ratio of the angles subtended by the image as seen throuqh Ea Of‘*ICEd df\ i o) ) .'
that subtended by the object at the unaiged eye iscalted o ) L7, —

(a) linear magnification \
(c) angular magnification .

The pf)Wr‘ of IN}Q i meawured m\
(a) joul® -

(2) Wwatt |

Uiit/of 1.agn|f|cat|on

(@) meter
(c)cm

(ON Ieas*m&tai'ce ‘d;stl lctmlon

' (q\ nearpairit

(b) diopter
(d) meters

(b) diopter
(d) no unit
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11)

(12)

(13) .

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

F"!ﬁuﬁd i

,I\A'B)

To increase the resolving power of lens

(a) increase A and D (b) increase A and decrease .=
(c) decrease A and increase D (d) decrease A and:D+, | |
The resolvmg power of diffraction gratn g S dnfl erlas
@ 7\ (O£

ﬂ | e, |
(c)”l <)22‘1
TR atlo 01 tr . sive o the image to the size of object is called
fad. aanf cation (b) angular magnification
() classification (d) linear classification
When an object is viewed at a shorter distance, the image on the retina of the eye is
(a) smaller (b) greater
(c) unchanged (d) remain same
The resolving power of an optical instrument can be expressed

1

@R=— (b) R = oimax
(©) R = Otres (dR=a
Magnification of a lens is negative when the image is
(a) real and inverted (b) real and erected
(c) virtual and inverted (d) virtual and erect

Wavelength of light used in an optical instrument are %= 4000 A and 2, =5000 A,
then ratio of their respective resolving powers (corresponding to A; and X, ) is

(@) 16:25 (b)9:1

(c)4:5 (d)5:4

When the image is real and inverted the magnification of the lens is

(a) positive (b) neutral

(c) negative (d) virtual

The smaller value of omin iS the resolving power.

(a) smaller (b) greater

(c) zero (d) none of these e~
A magnifying glass has a focal length of 15cm. If the near point.ci-the eye isrZ™ | |
cm from the eye the angular magnification of the glass IS¢ hoat‘* RPN

(a) 0.067 i ) 033~ ™~ W N [ (O O~

(c) 2.7 D (Lj_17 \ N e

A good optical device shduldl haye \
(@) hlgh_rmgmflcatlor\ awer and’high Iﬂsol\ INg OW\,\"
(b) Low s 1gnim,at.10r fovygr c.:ld\h{uh re:ﬂ'nng power
(c) Low, . apn. ficatipn 'mw2 andiow resolving power
(<) filgh'madnifications power and low resolving power

172550
The magnifying power of convex lens of focal length 10cmis: GRW-2019 (G-I)
(@7 (b) 9.6
(c)3.5 (d) 11
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(23)

(24)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

_—

The magnifying power of a magnifying glass is: BWP-2019 (G-I)
d f . :
a)l-— b)1-— ¢
f - ' d [
c) — . — (), =41
© d 2 =W fi ) A
The maqnitication of-a-convex l2ns of foza: length.5¢in1s equal toMTN-2018 (G-1)
(a)— ARIR AR R R (b) 5
(b)1> VAL (d) 25
e Tiap: Anying power of a simple microscope is BWP-2016 (G-I)
(a) M =1+l (b) M =1+9
d f
© M =1+% (d) M =1+df
If a convex lens is used as a magnifying glass, which lens will give higher
magnification that has DGK-2016 (G-I)
(a) short size (b) long focal length
(c) large size (d) short focal length
Watch makers uses
(a) convex lens (b) concave lens
(c) plano-concave lens (d) mirror
Focal length of convex lens will be maximum for
(a) blue light (b) red light
(c) green light (d) yellow light
If the image is at the least distance of the distinct vision then
(@) q=d (b) g=1/d
(c)l/g=d (dg-d=1
In a simple microscope, if final image is located at infinity then its magnifying power is
25 25 f 25
a) — b) — C) — d) 1+—
(a) : (b) 5 (© o (d) :
If the object is 5mm high and image is 2cm high then the magnification is
(a) 4 (b)1 o
(c) 2 (d) 10 — [~
For a lens of high magnification the focal-wngth shoiid e | | /7 -
(a) large _ ™ L (Drsimell ' :

(c) of any size ; (c) nane of these,
If f=5cm men the masgniy |cai|o“| of the siraple mlrwocupe will ve

@ M 4 _vl' _ x\ Ve BYM =6
(c)M= FARBARR R (dM=2
In rragrifying qias the 0uject is placed at
) alvFbeud )\ (b) Between f and 2f
() ‘Beyond 2f (d) Between lens and f
The magnifying power of a magnifying glass of focal length of 25cm will be
@5 (b) 2
(c)6 (d)o
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(36) When beam of white light falls perpendicularly on a plane of glass then the angle of
refraction will be : ,

(a) 90° (b) 60° —_—

(c) 0° i T (d) 180% | |
(37)  The image formed by the-simple'microscope s |

(a) inverted and real _ (b) arees arc V‘ftual

(c) real-ad erect \ ¥4 R (0 ) irverted and magnified

(38) If f = BZwin and the final 'mage is-formed at d = 25 cm, the magnifying power of
simple migroschpe: |

(@ns . (b) 3/2
\| : o R ) 1
Y " WCOMPOUND MICROSCOPE

(39) The focal length of the objective used in compound microscope

(a) large (b) small
(c) same as eyepiece (d) none of these
(40)  The magnifying power of compound microscope
(@ M =3 (1+df)) (b) M =ﬂ(1+iJ
P pL
© M :ﬂ(uij (d) M =B(1+1j
pL d ql  f.
(41) The image formed by the eyepiece of compound microscope is
(a) real and inverted (b) real and erect
(c) virtual and erect (d) virtual and inverted

(42) The resolving power of a compound microscope depends upon
(a) the refractive index of the medium in which object is placed
(b) diameter of objective
(c) width of objective lens
(d) nature of lens
(43) The angular magnification of the compound microscope is defined by

tan 6 tan 6
a o] b e
@ tan 6, (®) tan @, i
(c) tan @), x tan 6, (d) o D~ RN \"
- L7 tandy tdr*q VS L LA
(44)  For higher magnification-which G"'frhe forlow/! ng instr, Jment 1S Useld -
(a) optical fiber BYFAR (b\ O ‘pourd microscspe
(©) colfimator "~ | S ‘(AN LED
(45) Thediy i gmq leisiof! compoun m,roscope is
(a) evvepiece, LY (b) objective
o RN Qreve T (d) none of these
A J I'-__ 4453 | ihe-magnifying power of compound microscope is given by the relation
) . (a) MO ‘Me (b) MOXMG
(©) Mo + M (d) Mo/Me
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47) The magnlﬁcatlon of two lenses of compound microscope are 2 and 5 then magnlfymg
power of microscope is :

(@7 (b) 3 . K

(c) 10 ~id)20 _ — [ | 7 ¢
(48)  The compound microscope is bageg on tr e pririciple of

(a) reflection - - (L)refrection |

(c) both a &b / (d} horeal' these

(49) In a foinpound n..c*ostcpe magnification-produced by objective is 5 and that
producza by aye pisee i 5)) thetotas tnagnification produced by the microscope is

(@) 250 %imies 1 (b) 10 times
‘(c 2 t|r el (d) 100 times
R 05 A8 L
. J |GG it f, =100cm; f, =5cm length and magnifying power of an astronomical telescope
is:
LHR-2019 (G-1)

(a) 0.05cm ; 20 (b) 95 cm ; 20
(c) 20cm ; 500 (d) 105¢cm; 20

(51) Magnifying power of telescope is: LHR 2015(G-11)

f f

(@) T (b) =
(© f.f, (d) f f

(52) For formal adjustment what is the length of astronomical telescope of focal lengths
of objective and eye-piece are 100 and 20 cm respectively. DGK-2018 (G-I)
(a) 100 cm (b) 20 cm
(c)5cm (d) 120 cm

(53) If focal length of objective and eye piece is 0.5 m and 10 cm respectively then
magnifying power of telescope will be SWL-2017
(@5 (b) 0.5
(c) 10 (d) 20

(54) The final image seen from the astronomical telescope
(a) real, erect and enlarged (b) real, inverted and enlarged
(c) virtual, inverted and enlarged (d) virtual, erect and enlarged

(55) Inastronomical telescope the image formed by eyepiece is
(@) real (b) virtual P
(c) neither real nor virtual (d) none of these — P\

(56) A simple astronomical telescope con5|sts il - N e A’
(a) two concave lenses ™ . (hrta cq r ve\< er) seh o
(c) one concave and one canyex lers=  #~ — ())\tvio nlario-toncave) lens

(57)  The rays after refraction throuign ﬁe :y(. plece wil] secome parallel and the final
image‘apipeays g be' f°rnwed ?L \

@f . Y : (b) 2f
(c) Ertwzen ' ani ’*f ' (d) infinity
(B8] '| T4 resolvirigpower of an astronomical telescope depends on
A J AR | “{zl)'the Tocal length of the objective lens

(b) the least distance of distinct vision of the observer
(c) the focal length of the eyepiece
(d) the diameter of the objective lens
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(59) For normal adjustment the distance between the objective and eye piece of a

telescope is

(a) fo+ fo (b) fo— el

(c) fe—T1o " {d) none') tiiese | |
(60) Insimple astronomical telescope th fore‘ lerigth of Dojective is

(a) less than eyepiece ' "\ (L) \graaterthai eye’ picck

(c) equal.tieyepiece \ ' L Ad) reng ot these

(61)  In astrozmomical telestope. wf he racan lergths of objective and eye piece is 35 cm and
5cm reg pecfl\m*y, tiser: its JeWth for normal adjustment is
(&) #)em (b) 35cm
_ 1G4 50— (d) 3.5cm
w2, A good telescope used by astronomers has an objective of
(a) long focal length and small aperture (b) small focal length and large aperture
(c) long focal length and of large aperture  (d) small focal length and small aperture
(63) The focal length of the objective of telescope (f,) can be expressed as
M f
(@) : (b) v

e

1
© Mxf, (@ =

10.6 SPECTROMETER

(64)  Which is not the essential component of a spectrometer? (FSD 2015)

(a) collimator (b) telescope
(c) turntable (d) microscope

(65) An optical device used to study spectra from different sources of light is called
(a) micrometer (b) spectrometer
(c) collimator (d) telescope

(66) Spectrometer consists of
(a) four parts (b) three parts
(c) five parts (d) two parts

(67) In spectrometer the function of collimator is to produce
(a) parallel beam of light (b) converging beam of light
(c) diverging beam of light (d) all of these

(68) A fixed metallic tube with a convex lens at one end of the spectrometer-is called
(a) telescope (b) mlcroscope — [ =2\ [
(c) collimator (d) periesoe ™ v N | (T e’ e

(69) The grating placed on the turn t. ibF' Wh" h'ig cepable o rvtctmq bo -
(a) horizontal axis Wil Y| (l:) vertical axis | |
(c) both-a &™ _ VWS {d) raali'direction

(70) A circular\scaie of, th= ) pt ctrum\te g addated in
(@180t 4 i C (b) 90°

(@ INIF degrie | L T (d) 360°
] I" ¢ resorving power of spectrometer of “N” number of rulings is expressed as
NINIRMA?
_I| WIS, @R=N+m (b)RZ%

(c)R=Nxm (d) none of these
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-(Ir.‘;s-) Which light can travel faster through the optical fibre

Chapter— 10 Optical Instruments

10.7 SPEED OF LIGHT

(72) In Michelson’s experiment, the angle subtended by a side of the eightsided mirior

is: e f 'SD-¢ (,.17
T T A e N[
a) —rad - Dy =-rad
()8 - A _'_(-.‘.4 |
©) grad_ ' R FAR\RTC)
(73)  Who was the first hers¢n 't maie attem'p't to measure the speed of light
(@) Mictielson ' Y (b) Galileo
(Q)lEinstain, ' (d) Newton
(¥4) | “The-speed of light in materials other than vacuum is always
= (a) greater than ¢ (b) less than ¢
(c)equaltoc (d) none of these
(75) Michelson’s formula for the speed of light is
(@ c=0 (6) e=0
d
(c) c=161d (d) c=%
(76)  The speed of light in the medium of refractive index of 1.5 is
(a) 2 x 10°ms™ (b) 3 x 10°ms™
() 0.5 x 10°ms™ (d) 1.5 x 10°ms™

(77) The speed of Ilqht in vacuum is

(@) 3 x 10 kms~ (b) 3x 10 ®ms!
(c) 3 x 10%kms* (d) 3 x 10°ms*

(78)  The speed of light in air
(a) very less than in vacuum (b) very greater than in vacuum
(c) nearly equal to in vacuum (d) zero

(79)  The speed of light in diamond is 1.5 x 10*ms™ its refractive index w.r.t to air is
(@1 (b) 3

c)1.5 (d)2
10.8 INTRODUCTION OF FIBRE OPTICS

(80) Information carrying capacity of fibre optics is known as

LHR-2016 (G-1), LHR-2018 (G 15 T

(a) semiconductor (b) band length  ~7 —,

(c) bandwidth —{d) Iaser Y [ | —
(81) Photo phone was invented by VOV AN A

(a) Graham Bell IR (L) Aier an cerFr:n ing

(c) Galileo_.. FA A (d] ‘Al Al Sena

(82) The ps aut cal Lise U.vcnrvws of e.p\lcei flbrr i
(@) telegommur icatior, |
(b) word py (CESH |rrg
- _(c; Irhage tiahsinission and receiving equipment
{1 dgall s nese

(a) infra red (b) ultraviolet
(c) visible (d) none of these
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(84)
(85)

(86)

(88)

(89)
(90)
(91)
(92)
(93)

(94)

Characteristic of optical fibre is

(a) much thinner (b) light weight

(c) extremely wide bandwidth (d) all of these
Graham Bell was able to transmit a voicz rnessage-ia™ .. | |

(a) microscope _ ' L (] pariscope |

(c) beam of light [ (d)itelesco e

The detector used in.ghat) phoneis made.of

(a) selenium | | ~(10) copper

(c) curie ' AP e (d) aluminum

\/\/| i1 respait {0 ef*luﬂ'my an optical fibre of diameter 6mm, can replace the bundle of
(e)copper of7.62cm (b) aluminum wire of 7.62cm
4.r, copper of 6.72cm (d) aluminum wire of 6.34cm

9 FIBRE OPTIC PRINCIPLES|

If the speed of light in vacuum is c, then its velocity in a medium of refractive index

1.3is: LHR-2017 (G-I1)
(a) 1.3¢ ) 13
c
c
c) — d)c
(©) 13 (d)
Critical angle is that incident angle in denser medium for which angle of refraction
is (GRW 2014)
(@) 0° (b) 45°
(c) 180° (d) 90°
The ratio ¢ is equal to: MTN-2019 (G-I11)
v
(a) Critical angle (b) Total reflection
(c) Refractive index (d) Angle of refraction
For glass air boundary, the value of critical angle is: SWL-2016 (G-I)
(a)41.4° (b)41.6°
(c)41.8° (d)42.2°

Snell’s law is expressed as

(@) sing, = L
n,n

2'1

(b) n;sing, =n,sing,

n,sing, _ ) nsing = N [ (O \o~—
(c) —=0 ) L (== =0 - ™
n,sin g, \ = s-.m-?l'- LA
Cladding isthe layer of lawg r refi act Ve mdex oveér.ceriral core-of
(a) smallrefractive Trdex | \ V4 By Yhigh refractive index
. ™, -

(c) zercrrefiactivelindex ', || | ' (d) none of these
When tae! lighit'entersiri-s/ie glass, there is no change in its

_ __(Ic Juelacity | (b) wavelength
(()freguency (d) direction
The main drawback of multimode step index fibre is
(a) quality of fibre (b) size of cable
(c) dispersion of signal (d) amount of data
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(96)

(97)

(98)

(59) |

(100)

(101)

(102)

(103)

For the protection, the optical fibre is covered with

(a) glass jacket (b) copper jacket .

(c) plastic jacket (d) rubberjacket — [ [~ )

When a ray passes through the denser medium e, tie rarer, medlums ne reti 9ct|ng
ray

(a) bends towards the norrhal —\ [ (L) bencs HAY Iavf orn the/normal

(c) movesaiong to thernermal, /| 1\ '_X{d, none‘et these -

Now a-days, amew: type of Jp*'ca. 1 bu g+ used in which the central core has

(a) highi derisivy, | ) - (b) low density

(2) fow refiactivi inaex (d) zero refractive index

120 oey; thi ghenomenon of total internal reflection, the angle of incidence of ray
) anould be greater than critical angle (b) should be less than critical angle
(c)should be equal to critical angle (d) should be zero

A ray which passes through the rigid rod (glass rod) and parallel to the axis of rigid
rod is called

(a) reflected ray (b) axial ray
(c) no-axial ray (d) X-rays
The optical fibre whose density gradually decreases towards its periphery is called
(a) single mode step index fibre (b) multimode graded index fibre
(c) multimode step index fibre (d) single graded step index fibre
Snell’s law helps to find
(a) frequency of light (b) wavelength of light
(c) refractive index of any material (d) none of these
When 0, = 90° and 0; = 0¢ then Snell’s law becomes
(@) sin6,= n,n, (b) sin6, = n—l
. n i 1
(c) sin6,.= —* (d) sinB, =
1 nln2

ANSWER KEYS

(Topic Wise Multiple Choice Questions)

NN NN o

=

\l
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10.1

Ans:

10.2

Ans:

10.3

Ans:

SHORT QUESTIONS
(From Textbook Exercise) -
What do you understand by linear magnification and anq;ldr .‘u'ag"lifLr;_iti{,r,?

Explain how a convex lens is used-as a maghifier?
SGD-L4(G-11), RWP-L4(G-1), MTH=15(G-1), =80-15(5-1), IIRFUK (AI)15, i TN-1 (C-1), BWP-17 (G-11),
LHR-18 (G-1), FSD-19 (G-1), GRV/-1{ (G=i¥)/|LFIR-1¢ (c |)

Linear+4 1g hification:

The ratianf sizz oiimage 13 thi3size,nf object is called linear magnification.

So,M=1/®

Algular I\/.aqr.l.'i;,at'lon:

‘The_ratio of angle subtended by the image as seen through optical device to that
subtended by the object at unaided eye. So, M=/ a

Convex lens as Magnifier:

" - OTIBf\ ~§>

When an object is placed with in the prlnC|pIe focus of a convex lens then a highly
magnified, virtual and erect image is formed at the same side of the lens. In this way the
convex lens behaves as magnifier.

Explain the difference between angular magnification and resolving power of an

optical instrument. What limits the magnification of an optical instrument?
LHR-14(G-1), MTN-15(G-1), DGK-16 (G-I)

ANGULAR MAGNIFICATION \ RESOLVING POWER

e Angular magnification simply ¢ The resolving power of an optical
increases the apparent size of the instrument is its ability to reveal the
image of an object when seen minor details of an object under
through an optical device. examination.

e |t can be made as large as we wish |e It is the minimum angle between two
by using lenses of suitable focal point sources that allow the images to
lengths. be resolved as twp matlnu‘ Spu"‘ cr !

— Ilght rather Lnaﬂ me. [ _
Limited magnification: N\ [\~

Due to spherical and chrdmatic ahL..anor he mgr ification, of ar (ptical instrument is
limited ana-tetails of tha.odject garindtbe,ster. ¢ lear.*, The magniTication alone is of no
Use uniess We| qari see ifie detaits oftie isjesis distinctly.

Why wouid it e adven: aceny ;s t0 use blue light with a compound microscope?
FDF-12, FDRI13| 'BRW'iZ, LHR-13(G-1), GRW-13(G-1), SGD-14(G-11), RWP-14(G-1), GRW-14(G-1),
PRS- 5GD415(G-1), DGK-15(G-1), MTN-15(G-1I), RWP-15 (G-I), LHR-15 (G-I) & (G-II), MTN-16 (G-II),
RIVP-46 (G-1), LHR-16 (G-I), FSD-17, SWL-18, LHR-18 (G-I), FSD-18, SWL-19, RWP-19 (G-1), FSD-19 (G-I),
MTN-19 (G-I), SWL-19, BWP-19 (G-11)

A wider objective and use of blue light of shorter wavelength produces less diffraction
and increase its resolving power. Hence, it allows more details to be seen.
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10.4 One can buy a cheap microscope for use by the children. The images seen in such a
microscope have coloured edges. Why is this so? - :
LHR-12, GRW-12, GRW-13(G-I), GRW-14(G-1), SGD-16 (G-1) & (G-11+!_.HR-1&-LG-), MITN-19 (G-i1)
In chromatic aberration, the lens behaves a5 & prism Wi light passes ihraughisncthen
all wave lengths are not focused a oie pniat.\[jue to chroimatic acerraticz-of the lens the
image seen in cheap microscepesave rolorad'edgas : |
10.6 If a perspn, was_loswing) threugn A, telescpe-atthe full moon, how would the
appearancet the msan b changed ay covering half of the objective lens?
LHR-12, 3RIM-14/G-1), FSCI-14(G\ It EWF-15(G-1), RWP-15(G-1), GRW-15(G-I), RWP-16 (G-I), BWP-17 (G-1),
LHR7 (G-1), DGIC-18 (GA1),'BVir-19 (G-1)
Ans lfthe ohiectese Tens is half covered then there is no effect on the size of image but the
| hlightness of the image is reduced, because intensity of light depends upon diameter of
the objective lens.

TOPIC WISE SHORT QUESTIONS

10.1 LEAST DISTANCE OF DISTINCT VISION
1) Define Least Distance of Distinct vision. How it is affected with increase of age?
Ans:  The minimum distance from the eye at which an object appears to be distinct is called the
least distance of distinct vision or near point.
Approximate near points of the normal eye of different ages are given below.

Age (years) Near Point (cm)

10 10
20 12
30 15
40 25
50 40
60 100

10.2 MAGNIFYING POWER & RESOLVING POWER OF OPTICAL INSTRUMENT

2 Write down Raleigh expression for resolving power is lens. BWP-2012, 2019 (G-11)
Ans: Raleigh showed that for light of wavelength | through a lens of diameter D, the
resolving power is given by

1 _ D
oc . 1224
ocminzl.zzi ) o~ |
D - i -

The smaller the value of p_xp, grefter is the re:__s.p'l'w-{ir._g power) |

10.3 SIMPLE MICROSCOPE SRR 1BRER! ol
3 Why i‘s"t”pu) convex igns of .‘»m'ali ocal\langth rreverred for a magnifying glass?

Ans:  We knaov fhat! I\ +% (-

"It ¢leail fioithe formula that convex lens of small focal length has high magnification.

SO Y Wihesefore it is preferred.
“4)~  What is the principle of the working of a simple microscope?

Ans: Insimple microscope, we should place the object within the focal length. So we can obtain an
erect, virtual and magnified image at the least distance of distinct vision.
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)
Ans:

(6)
Ans:

(7
Ans:

Find the magnifying power of a convex lens of 10cm focal length. LHR-2013
Focal length of lens = f = 10cm . -
Least distance = d = 25cm -

The magnification of lens is v | |

M =1+g=1+§=1+2.5=’3.5
f 10

What is-simple micrgscona? WVeite dowri-the 2guation for its magnifying power.
=\ ) m L — LHR-2014

It consists'of & singlé corivex'lens of short focal length.

Fai objact 15 laced iirside the focal point of a convex lens, then a virtual and magnified

iniag2ds feimed at least distance of distinct vision.

Tne magnification of lens is

M :1+%

Find the magnifying power of convex lens of 25 cm focal length act as a magnifying
glass. SWL-2017
The magnification of lens is

M :1+9:1+§
f 25

=1+1=2

10.4 COMPOUND MICROSCOPE

8
Ans:

©)
Ans:

(10)
Ans:

(11)
Ans:

What is the normal adjustment of compound microscope?

In the normal adjustment of compound microscope, the eye piece is positioned so that the
final image is formed at the near point of eye i.e. at a distance d.

Define compound microscope? Write the names of its different parts?

Compound microscope is used whenever high magnification is desired. It consists of two
convex lenses, an object lens of very short focal length and an eye — piece of
comparatively longer focal length.

What is the principle of working of a compound microscope?

The image formed by the objective lens must be within the focal length of the eye piece.
Then a virtual, inverted, and magnified image is obtained.

Why objective of short focal length is preferred in microscope?

The magnification of microscope can be expressed as m =f££1+ i)

0 e

N Ve [ - ..' 1 \ .'.,_____
It is clear from the above relation (M OCEJ ‘that. sralizr tha Toeal™engthigreatar vuiil be
magnifying power. Theretdre, toihciedse the irpagn:fidaticn o' microscope an objective
of short-fcral length is-usac, ' I

In a cexipourid microsccre _ﬂaba‘fi{‘aticns"of objective and eyepiece are 5 and 50
respectively. "Nhét'is the tptal magnification of microscope?

. Magiifivaticn plocuced by objective My =5
= agnificationproduced by eye piece M, =50

Tota1 Magnification M =?

M=M;xM,
=5x50
M =250
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10.5 ASTRONOMICAL TELESCOPE

(13)

Ans:

(14)

Ans:
(15)

S [ RE

(16)

Ans:

(17)

Ans:

¥y ._Ilf-ggmfymg p,v\/er of the telescope=M =-2

What is the condition for the normal adjustment of the Telescope’>

If the image of the object formed by the objective lies at the focus si-hoth thicesjective, incities
eye piece. Then final image is appPﬂred to' be forrnm a7 infinity T is/id tie coridition for

normal adjustment. L4 !
What is the length of Telescope in |t qormal cdjuarme”‘? '

The leng; il of the™ T slascope 1s the dlsa_n(.:_e etween the objective and eye piece of a

Telesccpe, tnnarine| adjusiment i3 7, + fe.

Thenbjeciive'cf & talescope is of 20cm and eye piece of 5.0cm focal length. What is

ragnifying power and length of telescope?
£/=20cm
fe =5.0cm
M=?
=7

—

A
f

20
5
L=",+fe

=20+5=25cm

Draw the ray diagram of astronomical telescope.

M=—=4

Rays from distant
object AB

What are the problems, having a high magnifying power in Astronomical telescope?
SWL-2014

Besides having a high magnifying power another problem which—confronts

astronomers while designing a telescope to see the distant planets ant: stars'is that hov'

+I =}

would like to gather as much light from therobject as-pe; ssidle. This i'ilf‘fl AUk 4 ersome
by using the objective of Iarr]e apertu re so-thay it (,ol'eLt a\greal amolinte £{ight from the
astronomical objects. Thu\ ¢ gr‘aj tele‘smpe ns \ar) 0‘0 ective-of Iong focal length and

large aperiura.

An astrannmicai *ele’cvp= of mﬁg\ ocau .lgth and large aperture is considered to be
a good ‘el COLe. Why?, A L DGK-2018 (G-11)

e

We know that diameter of lens is directly proportional to focal length of lens. For Large

aperture of objective lens, focal length will also be large, that is why magnification of
astronomical telescope will be high.
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(19) What s a collimator?

Ans: It consists of a fixed metallic tube with a convex lens at one.eid ang-an-ad;ust 1h|e Sit
that can slide in and out of the tube at thefother endnnen-the alituis jistat thfoeus of
the convex lens, the ray of light ccmrng 17 01 the, lens|ecorie Hai =1II 3|, Fof this reason it
is called a collimator.

(20)  Name trelthree escentidanconpenents of a-spectisineter?

Ans: The esseztial comizanents m abpecirnmeteiare
(1) coliimaor
(i), [turntaile |

s ) feiescope

(L) what is spectrometer used for?

Ans: i) Itis used to study spectra from different sources of light
i) It is used to study, the deviation of light by a glass prism.

iii) It is used to measure the refractive index of the material of the prism.
iv) It is used to measure the wave length of the light by diffraction grating.

10.7 SPEED OF LIGHT

(22)  Write a briefly note on Michelson’s experiment arrangement to calculate the speed
of light, and write down its formula.

Ans: An eight-sided polished mirror M is mounted on the shaft of a motor whose velocity can
be varied. Suppose the mirror is stationary in the position shown in the figure. A beam of
light from the face 1 of the mirror M falls at the plane mirror m placed at a distance d
from M. The beam is reflected back from the mirror m and falls on the face 3 of the
mirror M. On reflection from face 3, it enters the telescope.
Speed of light is calculated by following formula

c=16fd

10.8 INTRODUCTION TO FIBRE OPTICS

(23) What is the advantage of light as transmission carrier over radio wave carrier?

Ans: The use of light as a transmission carrier wave in fiber optics has several advantages over
radio wave carriers such as a much wider bandwidth capability and immunity from
electromagnetic interference.

10.9 FIBRE OPTIC PRINCIPLES

(24) Define total internal reflection.

Ans: Total Internal Reflection 5
When the angle of incidence in derser medl Im-hetos mes ghea*e. tna1 *nuee! a.ngle the
incident ray is reflected inni same=edium, vlich rs callen I;)tal mte rnal reflection.

(25) Define Refractive index? |

Ans: The mje; of} ref"muon is'n erely\%- :11'0 of tha speed of light ¢ in vacuum to the speed
of lights in tna1 mal EL ial. |

viail em.xtlt,c,llx Ani= E

I, il 5 2 \j

L1285 "What is Snell’s Law?

Ans:  The ratio of angle of incidence to the angle of refraction is equal to ratio of indices of the
mediums,
Nn1Sin0; = n,Sin0,
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(27)
Ans:

(28)
Ans:

(29)

Ans:

What is cladding? .
A layer lying above the inner glass core is called cladding. Claddlng hac oW denQ ey and |
therefore low refractive index than the inner qlass core. : o -

Define critical Angle?
Critical Angle: \ - \
Critical anale is the angle, of | nrnlel de (n th de“oer M“Jlum far‘which the angle of
refractior; | n n iheraies nadiin 13 e@ucl tn 90

Accordiiit 10 ﬂens lasw, .

n,sin 0, = 'nisin’g,’

I;_ ‘—"_90 . t)z"—‘ 90°
n,sing, = n,sin 90°

&

sin, =%
C
nl

0. = sin‘l(&J
nl

Calculate the critical angle for glass-air boundary, if refractive index of glass is 1.5
and the ray of light is passing from glass to air. BWP-2017 (G-I11)
According to Snells law

nisin €1 =n,siné,

0,=0,,0,=90°
n,sind, = n,sin 90°
sing, = L

nl

0, = sin‘l(&J
nl

Refractive index of glass = n, =1.5
Refractive index of air = n, =1

0. = sin™ 1 =41.8° Y
15 ey | [
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