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Assertion-Reason Questions

Instructions: Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

Ader -
A HUA HRUT YhR & Y% & U e & O Fdl T T8 [ahcy &7 IIT -
A) AR R TEr &, 3R R, A T SATEAT FIAT g
B) A3 R TEr § AfheT R ASY TET SAREAT 18T Tl
C) AT & Afhad R B
D) AT &, ifehel REET &l

Assertion-Reason Type Questions

S

No. e

FUA (A): JadT GUUT §HLT Uh arEdideh Uidfad §elrdm gl
| |[#ROT (R): 3@de GUUT T BIHH gl KOMHAS Bl gl

Assertion (A): A concave mirror always forms a real image.
Reason (R): The focal length of a concave mirror is negative.

FYA (A): TIOT FF T AR guolt & foaw AT g B
) |[@ROT (R): SUOT FF T UREeh Hioolehes] T UGN &lch egcleoal [T ST &

Assertion (A): The mirror formula is valid for all spherical mirrors.
Reason (R): The mirror formula is derived using the paraxial approximation.

FUA (A): 3T SUUT AL TH AT gfafed s=arar g1
3 |[FROT (R): 3del a9uT T Hiehd foig gdor & i f&ua giar g

Assertion (A): A convex mirror always forms a virtual image.
Reason (R): The focal point of a convex mirror is located behind the mirror.

FYUA (A): TFH ATCIT T 3M9gdeTih 39 ATETH H Yhrer 1 afa & [UiRa Far g

4 || FROT (R): fohdl ATETH A Gehrer 1 91 3HSh 3HUaclelieh o gcshATIaT gl &

Assertion (A): The refractive index of a medium determines the speed of light in that medium.
Reason (R): The speed of light in a medium is inversely proportional to its refractive index.

FYUT (A): [UT HARF WAl hdel T GIAT § STd FehIA Ueh el AETH § Ueh foale
5 |[@TeTE # Sirar gl
FROT (R): IUT TR Wacel gl & I 39ael o7 Hifdeh SIoT § 31Tk gl =@1igu|
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Assertion (A): Total internal reflection occurs only when light travels from a denser to a rarer
medium.

Reason (R): The angle of incidence must be greater than the critical angle for total internal
reflection to occur.

FYA (A): THIAS o YT AR Wiacd & Fetid W SR X gl
FROT (R): TR o] 3T H9acIAich alell THA & &4 gl &

Assertion (A): Optical fibers work on the principle of total internal reflection.
Reason (R): Optical fibers are made of materials with a high refractive index.

FUA (A): 3T T aEdfae JR A ST JhR & gfafdd a1 ThdT gl
FROT (R): 9fafT & gl awq @ Fufa ww @R e g

Assertion (A): A convex lens can form both real and virtual images.

FAT (A): 37TdT o H AT U AT fafee ST gl
FROT (R): Aol ofF HT Blevd gl §HAT FHUMcHS gl ¢

Assertion (A): A concave lens always forms a virtual image.
Reason (R): The focal length of a concave lens is always negative.

FY (A): oI HT &TAAT 3TH By gl W AR FHIE &
FROT (R): o &I &THAT 3HHT BIHd GO & FHAGTII Biel 8

Assertion (A): The power of a lens depends on its focal length.
Reason (R):  Power is the reciprocal of the focal length in meters.

10

FUT (A): o Affiea T & geprer a1 fewEr-31e0r AT 7 8T #ar g
FHROT (R): T Terel &1 3qadeie geprer iy aier & W AR e 1

Assertion (A): A prism deviates different colors of light by different amounts.
Reason (R): The refractive index of a material depends on the wavelength of light.

11

FYA (A): HIF GeACRH HT ITatieT eTAd T gereeh & 3t giar g
FROT (R): T geaeel & af o gld & St For 3aeiaT &l Ferd ¢
Assertion (A): A compound microscope has a higher magnification than a simple microscope.

Reason (R): A compound microscope consists of two lenses that increase the overall
magnification.

12

FYA (A): AN 37celichel & TIT WRIacieh qeeil @1 adcis gredt & 3ifts
qrIfASRdr & ST g
FROT (R): Wacsh gIeelf aof fueer & @ #2 &ar &

Assertion (A): A reflecting telescope is preferred over a refracting telescope for astronomical
observations.
Reason (R): Reflecting telescopes eliminate chromatic aberration.

13

FYA (A): FISIH HI AGHId Wiaael 3R 39adeT el &l FHSIAT g
FROT (R): TAMT HT Ycdeh foig fdciiges el & AT & & H SR $r &

Assertion (A): Huygens’ principle explains both reflection and refraction.

Reason (R): Each point on a wavefront acts as a secondary source of wavelets.
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Reason (R): The nature of the image depends on the object’s position relative to the focal point.




FYA (A): FIT & SATSRT FAET § Threr T o’aT Tehiad ey gl gl
14 ||FROT (R): T& TIIT FhlRl TN & EIRIYUT & HRUT GTAdOT fa®T  3choed Il &

Assertion (A): Young’s double-slit experiment provides evidence for the wave nature of light.
Reason (R): The experiment produces an interference pattern due to the superposition of light waves.

MCQs

S. YT / Question
No.

1 | U GATS GUUT GaRT T FTATSd haT gicl &7
What type of image is formed by a plane mirror?

A) AEdTae IR ATYT  Real and upright

B) HleYfaieh 3 3eeT  Virtual and inverted

Q) grEdiadeh 3T 3eeT  Real and inverted

(
(
(
(D) Fredfeien AR ATYT  Virtual and upright

2 | qof 3dRe RadeT $Hr e AT F:47 87

What is the required condition for total internal reflection?

A) 39T HIUT, Hifder HIUT F TS glem el
The angle of incidence must be greater than critical angle.

B) UeRTT 1 3T AUl dlel ATEIH T foia=T 3Uddslish arel ATCIH H ST
U

Light must travel from a medium of higher refractive index to a lower refractive index
medium.

C) Teh12T T fFT UddsTiar dlel ATEIH T 3T H9ddedish dTel ATETH H ATl

QT

Light must travel from a medium of lower refractive index to a higher refractive index
medium.

D) f@%eT A TaT B ST TEY &l

Option A and B both are correct.

3 | g Tk Udd Il O @ IHb ALY IHaT & wadd Ueh HHAAS SaNT a1 se $1E
#H Prer A0, 3R ST & AR F A had T H9T & 3UAT fhar S, ar 39 9mr i
BIehE gl )focal length) T T YeI1d TSaTT?

If a thin convex lens is cut into two equal halves by a plane perpendicular to its principal axis,
and only one of the two halves is used, what will be the effect on its focal length?

A) BIRE gl 1T g1 ST Focal length will double

B) BIehd gl el g STUal  Focal length will be halved

Q) Blad Z‘{fl' 3gRafda Q%Tﬁ' Focal length will remain unchanged
D) oiF YTl &l ruafcid S8 M The lens will not refract light

4 | ToREY 3eTol ofH ol BIehd ol fohe TR Ao el 82

The focal length of a convex lens depends on:
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A) JT & Uerd 3 gshdr ASAT Material of the lens and radius of curvature
B) WW@'H’I’(‘.‘I@' Only on the thickness of the lens
C) Fhad ofF FI 3= Only on the radius of curvature

(
(
(
DETEEED 3-1'@% YT Only on the shape of the lens

7 ol ofF T &7 +20 B, A 3HRT Blehd g AT g1aM?
If the power of a lens is +2D, what will be its focal length?

(A) 0.5HIET 0.5 m
(B)2HIEY 2m
(C)2#HT -2m
(D) 1.5#HIET 1.5m

T H O g ATETH & Yohrel o1 391 g8 3778 g9 2

In which of following mediums the speed of light will be maximum?
A) STl Water

(

(B)W Glass

(C)ﬁaﬁﬁ Vacuum

(D) THY Jeredl aTg Moist air

ol 3Tel o & T T Blehd ¥ N TG TR AT Har geacr g?
What kind of image is formed when an object is placed beyond the focus of a convex lens?

(A) a'l?-_clﬁﬁ, 3ecl R oler Real, inverted, and diminished
(B) aﬂ?lﬁﬂ'?, 3«7T3-ﬁTagT Real, inverted, and magnified
(C) dreufaien R AT Virtual and upright

(D) aTEafae 3R AT Real and upright

et 3 W o ot G -

In the following ,the lens maker's formula is-
(A) 1/f=(n-1) (1/R1 - 1/R2)

(B) 1/f = n(1/R1 - 1/R2)

(C)f=(n-1) (R1+R2)

(D)f=(n+1)(R1-R2)

UeH § 39adT & elieT 2ad Y H T & YR FT [FgersT giar &2
What type of deviation occurs during refraction of white light through a prism?
(A) Gﬂé’ﬁﬂ?ﬁ{ﬂﬁ' No deviation

(B)%WT Dispersion

(C) IRTadl Reflection

(D)Wﬂ' Scattering

10

AT o Sael [EeTe TteT bt & =iisTS o1 §F Far g?

What is the formula for fringe width in Young's double-slit experiment?
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A) B =AD/d
B) B = d/AD
C) B =Ad/D
D) B = D/Ad

—_ e~~~

11| srehrer oY oRaT Tehfcl ol folest & @ Ty writer & Tl foham T &2

Which of the following experiments proves the wave nature of light?
A) ?j?TWE\ﬁ?F—i?HE TAET Young's double-slit experiment

) BICISelfdgeh THTd  Photoelectric effect

C) HiFTcsT THTT Compton effect
D) SIATT THIG  Zeeman effect

lv2]

(
(
(
(

12 | QT # O i 91 YT 39 3TaaH a8 T g?

Which of the following optical instruments provides the highest magnification?
A) Wﬁ&mﬁ' Simple microscope

(
(B)Q:i?flga’_d H\&'ﬂ?{?ﬁ' Compound microscope
(@) EB?{Qﬁ' Telescope

(D) =& Prism

13 | quf 37dAReR IXTecteT &1 3TN gl gl &7
Where is total internal reflection used?
A) TR ded # In optical fibers

(
(B)H\&'?:l'c«"?ﬁ' # In microscopes
(@) EB?{Qﬁ' #H In telescopes

(D) ST & In prisms

14 | voper TEole [Qadsr # FET 3eass $Hr At frg i AR awdr g?
On what does the width of the central maximum in single-slit diffraction depend?

A) ere @ra’rgréamaialaufm Slit width and wavelength
B) shdel T&elc ST AISTS T Only on slit width
C) Pl AWCET IT  Only on wavelength

(
(
(
(D) Hed THTATT Il & Always remains same

15 | frdt of| 1 3matiet &TACT ford I fAsR AT 82
On what does the magnifying power of a lens depend on?

A) Bl Z‘{fl' 9T Focal length
B) ATEIH & 3TUddlelish I Refractive index of the medium
C) o/ F FI AETS W Thickness of the lens

(
(
(
(D) 3WUeFd FHT 9T All of the above
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One Word Answer Question (One Mark)

S.
No.
. fordl 3cel gUor T Bl qU f &1 SHRT dehll AT fohcel game
" |[The focal length of a convex mirror is f. What will be its radius of curvature?
5 [T Y SR e AT 3 3R 9 & gt g% AHe o e P AT A &2
" || Which optical phenomenon causes the apparent bending of a pencil partially immersed in water?
asholl he WX W el G 1 3o guoT & yiafde Sar g 2
3. || What will be the nature of the image formed by a convex mirror when an object is placed at the
center of curvature?
Thd-feee faads Yoot # gfadae 3fass 3R AfFass aeat 1 sl a1 Rguid aHsmar8?
4. |lWhich principle explains the formation of secondary maxima and minima in a single-slit diffraction
pattern?
s USRI do] H hE Y1k ear ST IUANT fohar STdr &2
* || Which optical phenomenon is used in optical fibers?
6. [T FAE TR FHN & AT AT G A &
" || What is the formula for refraction at a spherical surface?
ST &I HET TR T N2 F TATH OrhT o TATeAL 6 A1 AT BT &, T I JT SATAHT0T
7. BT E?
Which type of interference occurs when two coherent light waves superimpose with a path
difference of an odd multiple of A/2?
SIS e (n=1.5) & T4 3eiel oG &1 Ul (n=1.33 )& ST ST & Al 3HT Bichd T o) &T
. THTT IST 872
" |What happens to the focal length of a convex lens of glass(n=1.5) ,when it is submerged in
water(n=1.33)?
o [IE TR AT GHOT T A H FEIAT AT, A IHAT BrpH G T FAT THT T
" |[If a concave mirror is submerged in water, what happens to its focal length?
10 Uehdl-TEole faadsT TaeT & Fra 3fass it Hiofia Atsrs Far g &7
" || What is the angular width of the central maximum in a single-slit diffraction experiment?
What happens to the fringe width in a Young’s double-slit experiment if the screen is moved farther?
H- e 3T & gfdeh-TEele YA 7 FhIeT bl g Fohar ST ot Bhar <1 TiisTS ux aram waHTe g3am?
. gl 9l # TN ThaT St T HROT it EY YhNT geaT 82
" |Which phenomenon leads to the formation of colored fringes in thin films?
13. |59 gehrer fohdl ATeTA # 9w Har g 3R 38F AffeeT gcw eer-3rerer fGemsit &
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3qafdd gld &, aF 39 gear Sl T FEd 82

What is it called when light enters a medium and its different components refract in different
directions?

14.

STTQEOT 7 Tah &ied el 3cdeed el & ToIT TaRTel TTea T 21y T 8T &7

What is the condition for optical path difference to produce a bright fringe in interference?

15.

3ol gl R f&UT @1 AT & 3 arell @M 7 @M fha 3mehfa i ghar g2
What is the shape of the wavefront of waves coming from a wave source located at an infinite
distance?

16.

9T & gfash @ B AT A bt [ yhIides gcaT & HRUT & dold 82

Why are fringes formed in Young's double-slit experiment?

17.

FA-A1 A TE I § o TR o T wlww gl 30 WA 7 ugEd qer &
39aceTe 3R 3THT gohdl Fear 9T fF9R AT §?Which law states that the focal length of a

lens depends on the refractive index of its material and the radius of curvature?

18.

Tehel-X@1og fads # S e 3feass 6 @iz g o e & &2

On what does the width of the central maximum in single-slit diffraction depend?

19.

I & TAET A Thar  Fr AisS (fringe width) FT 37T FHEOT T 82

What is the final expression for fringe width in Young's experiment?

20.

SIS YT Uk g O % § IR § AR AT S &, a1 $7 T&AT P FAT Hgl e
g?

What is the phenomenon called when light bends around a very small aperture?

2 Marks Questions

fohell 3racer gioT & foU, afE IS aF] 38F Tohdl g 3N BIHA & & W 1T, o
widfdd &1 gepfcr 3R EUT o1 glei SHehT eATagINeh 3TTodIeT qarsy|

For a concave mirror, if an object is placed between its center of curvature and focus, what will be
the nature and position of the image? Explain with a practical application.

cUoT ¥ O ey FTST & fordll 3del GUUT @R aefel arell YidfSd gARMT AT grar
gl

Using the mirror formula, prove that the image formed by a convex mirror is always virtual.

Teh 3TUfad fRoT i &7 e Mol @ag & 3mafdd gla ool # Sdr g1 39dded
g T 3UAIT HT Hqafcid ot @ feer HuiRa

A ray of light is incident on a spherical glass surface and refracts into water. Use the refraction
formula to determine the direction of the refracted ray.

qut TR TRracdeT & AT maege & udh & sarear Y AR g8 YR ded #
39T T S & ol H FHSATST

Explain the two conditions necessary for total internal reflection and how it is used in optical fibers.
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2 Marks Questions

el o HAHIOT &l 3YANET Feh Ig Y H [ Teh 3 ofF GaRT aefel aTell
aredfder wfdfdd 3eer giar gl

Using the thin lens equation, prove that the real image formed by a convex lens is always inverted.

2l Udel T Y GER TUF H WA T 3oThT TANSTT &THAT hd deoldr &2 Ao
HHIHIOT & T FHSSC

How does the combination of two thin lenses in contact affect their overall power? Explain with a
mathematical equation.

Ife T 39ddes Eg?{?ﬁ' (Refracting Telescope) T AU T ST, dl Hld-HleT T FRb
JHTIAT BioT?

If magnification of a refracting telescope is increased, which factors will be affected?

Ueh fUSH & U1 & 9acel & a1 PO fagesT  (Angular Deviation) foheT SReT
W R T 82 38 @S|

During the refraction of light through a prism, on which factors does the angular deviation depend?
Explain.

SIS IS AT Teh AIEIH § q@ ATETH H ST g, of grgeled fAeHid & HeJar 38h
TWEMT H FIAT IR BT g2 TaT H FHASSU

According to Huygen’s principle, what changes occur in the wavefront when a wave moves from
one medium to another? Explain briefly.

10

3T & ST Tl YANT H TPl Hicll hl TRER HellFaes (Coherent) FT gl MGT?
e A FoTaaey o g dF FAT g

Why should the sources used in Young’s double-slit experiment be coherent? What happens if they
are not coherent?

11

e foade ufawT & i 3Tass dlsr Fat @ar & xS

Why is the central maximum in a diffraction pattern broader? Explain .

12

fe; fordl &l H\&'ﬂ?\'@ﬁ' (Simple Microscope) T Wihd Z‘@' TeT &1 U, ar 3T At
fohd JehX THATIAT gram?

If the focal length of a simple microscope is decreased, how will its magnification be affected?

13

eI To] H YFFd SR (Core) AR FolfSH (Cladding) 1 3ractetion feetar =i
FgcaquT gl 87

Why is the refractive index difference between the core and cladding important in optical fibers?

14

3T R qUT AR WIacel & Jefell HToiT|

Compare refraction with total internal reflection.

15

gfe T Wﬁ' & ATATTS o F(Objective Lens) IR ATIHT o[F (Eyepiece Lens) & T
e g deel &1 ST, A 3! U STAAT W AT JeTT IS

If the distance between the objective lens and eyepiece of a telescope is changed, what will be its
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2 Marks Questions

|effect on magnification?

16

ST Tehrer fohdl Tehel TG (Single Slit) & ISRAT g dr SafadeoT (Interference) T TSI
fdade (Diffraction) FT BT g2

Why does diffraction occur instead of interference when light passes through a single slit?

17

Thel g faads & 3feass 3R AfFass fr Rufa g w AR & &2 aford
HHIHIOT & T FHASSC

In single-slit diffraction, on what factors do the positions of maxima and minima depend? Explain
with a mathematical equation.

18

afe oy o & afFd -2 D§, @ T8 FF YR &7 o F & 3R sTFr 3uAer Far

ST ThdT g2
If a lens has a power of -2 D, then what type of lens is it, and where can it be used?

19

et aRFEATATT A & gehrer @t & g F@undr cafasor (Constructive Interference) aHa
e

Under what conditions can constructive interference occur between two light waves?

20

FHIA-8 JAE HRh Th WeH T TRl & Iace I FAIfad X 82 faeqga faawor &

What are the major factors that affect the refraction of light through a prism? Explain in detail.

21.

Ueh 3Hacel GUUT & Fshall FISAT 40 cm 81 el a&q 1 qdor & AEg 3187 W 15 em &
el X I@ S &1 it i FUfa AR g Ad ifsel ary g, afe gdor @&
Alefl(n=1.33) & gal fear oMo, o =¥ gfafed 1 U=l AT |

A concave mirror has a radius of curvature of 40 cm. An object is placed at a distance of 15 cm

along its principal axis. Determine the position and nature of the image. Also, if the mirror is
submerged in water (refractive index = 1.33), find the new image position.

22.

Teh 3Ael GUUT T BIRH gl 20 cm &1 IS Rl v @1 aduT & FHEA 12 em F g W
@ AT, O gfatee fr TUfa 3 3made g w1 @y ), afe dor H gehdr e
gl &Y fer e, dr Aw gfafdd & e Ad H

A convex mirror has a focal length of 20 cm. If an object is placed 12 cm in front of the mirror,
determine the position of the image and magnification. Also, if the radius of curvature of the mirror
is doubled, find the new image position.

23.

fehell ATETH H TR I =Tel 1.8x10° m/s §1 TG ATCTH H Teh Fehrer 0T 60° & 0T
O Ofad g & dF T favawor Y o a1 56 ATy @ ag # YhRM & Huaced
T § 37T AL (g F Yol T ATl = 3x10° ).

The speed of light in a certain medium is 1.8x10% m/s. If a light ray is incident in the medium at an

angle of 60°, analyze whether refraction of light from this medium into air is possible or not. (Speed
of light in air = 3x10% m/s).

24.

fenell \TeA 1 ifden 0T 37° 8| IS TehIr 58 ATCIH § A A S g, A 3ifeehaHA
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2 Marks Questions

=TeTeT FIUT ATT Y| T &, TS ATEIH & a6 Th 3R W & g 3raadeais 1.2
g, A STAT Hifds AT AT |

A medium has a critical angle of 37°. If light travels from this medium to air, find the maximum
deviation angle. Also, if there is another layer outside the medium with a refractive index of 1.2,
determine the new critical angle.(Sin 37°=0.6018, Sin™(0.7229)= 46.3¢)

25.

Teh Jool 3del o I dehdl (33T 25 cm AR 40 cm g1 IS ofF & 3dadaAh 1.6§, dr
O AL FF 1 GAT FF SHHI Blnd gl AT HY| A1 &, ARG ol 1 e
(319arcietieh 4/3) F gaT e Sre, ar & wiehd gl AT |

A thin convex lens has radii of curvature of 25 cm and 40 cm. If the refractive index of the lens is

1.6, determine its focal length using the lens maker’s formula. Also, if the lens is submerged in water
(refractive index = 4/3), find its new focal length.

26.

fordl fIeH 1 3rdades HIor 45°¢ 3N 7GeTan Faeret Hior 25° 81 Vo & qard
s AT # | I 30 VoA A Fo 7 T@r 9w, dF ~geiaaq agelst Hor 7 alads
BTy

A prism has a refracting angle of 45° and a minimum deviation of 25°. Find the refractive index of
the prism. If the prism is placed in water, determine the change in the minimum deviation angle.

(sin35°=0.5736, sin22.5°=0.3827, sin"}(0.4324)= 25.6°)

27.

al ool ofdl T Brehd GRAT HA: -15 cm IR 30 em &1 IS 3¢ FuF H TW@r ofrer g, ar
STl T IR ®lehdd gl AT Y| A & IeTel ol T HUH H o [WHT 3HeAT-
3eldT TG ST, &l 3efeh FATSTeT sl Bl Il 9T FAT FHT I3, fhi0T 3G &1 HERIdl
T qHSTT?

Two thin lenses have focal lengths of =15 cm and 30 cm respectively. If they are placed in contact,
determine the resultant focal length of the combination. If two convex lenses are placed separately

instead of in contact, explain with the help of a ray diagram how it affects the focal length of their
combination.

28.

IaT & gAET A, a Al & AT A gl 04mmE N B WF ¥ L5mey Fud g1 A
UG FehIT T AWEGED 500 nm &, A st =S A1 | & &), i wh Al A
Argdr g@X @ QA gl o +gAdd AR ARAA Il T 3T AT F |

In Young’s experiment, the distance between the two sources is 0.4 mm and the screen is 1.5 m

away. If the wavelength of light used is 500 nm, find the fringe width. Also, if one source has twice
the intensity of the other, determine the ratio of minimum and maximum intensity.

29.

T QT e faader waer &, g bt &7 W8S 3 mm & 30T warer v aiarded
600 nm g1 I BhT 1 gl 2 m &, o e &1 @iss A | @ &, afe e &r
TisTS @1 3T &A1 ST, dr wig 3fTass T A3 disg A FL

In a single-slit diffraction experiment, the central maximum width is 3 mm and the wavelength of
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2 Marks Questions

light used is 600 nm. If the screen is placed 2 m away, find the slit width. Also, if the slit width is
halved, determine the new width of the central maximum.

30.

forell Tracier queelt # afe wraffss qdor &y ahdr Bsar 2 m &, df 6 Bihd gl Ard
F| AT &, TG 39 gyaell A 10 mm A FT AT ofFH FIST AT, dF S8 FHIohT
3T dY IOTAT HL

If the primary mirror of a reflecting telescope has a radius of curvature of 2 m, find its focal length.
\Also, if a viewing lens of 10 mm diameter is added, calculate its angular magnification.

31.

Teh JdcTel GUUT &I dshll f3oAT 40 cm &1 IS Ush & SUoT T HET 38T W 20 cm T
ol W T Sl § 3R 3R 3w 5 em @, A widfee dr [Eufa, 3w, gefa aur et
ATT Y| AT &, giafsd & arEdider AT THTET gl &7 TFVuT HfST|

A concave mirror has a radius of curvature of 40 cm. If an object of height 5 cm is placed 20 cm
from the mirror along the principal axis, determine the position, height, nature, and magnification
of the image. Additionally, analyze whether the image is real or virtual .

32.

foell 3eel GUUT & WA 30 om QU W TGN 315 T &I Gidied 3Hh HET Brehe A
ST &1 GUOT T B gl AT

An object is placed 30 cm in front of a convex mirror, and its image is formed at the focal point.
Determine the focal length of the mirror.

33

Teh G o STl & Fig & Tag I 60° & FIoT oY 3mafad gl & 3R 38% 3Wid
ST (n=1.33) & HA(n=1.5) & 39afdd &l gl T o TFH ST TG A
39ddel PIUT ST AT AT hIioTT| A light ray is incident on the surface of glass from water at

an angle of 60° and then refracts from water (n = 1.33) to glass (n = 1.5). Using Snell’s law,
determine the angle of refraction.

34.

R ATeTs 7 FHifad HIT 420§ ARG TR SH ATCAA § A F S &, A ifwaA
faaereT 1T AT

The critical angle of a medium is 42°. If light travels from this medium to air, determine the
maximum angle of deviation.

35.

Ueh Jdol  3ddl ofF &7 gohdl 3T 15 cm 3R 25 cm &1 IS o1F T 39adsTies 1.6 &, ar
O HY HF 1 AT HT 1.8 HUeAleh alel ATLTHA H SR Blehd gl ATl |

A thin convex lens has radii of curvature of 15 cm and 25 cm. If the refractive index of the lens is

1.6, determine its focal length in a medium of refractive index 1.8 ,using the lens maker’s
formula.

36.

Teh Telel o (n=1.5) & &THaT +3DE AR 3@ Uel (n=1.33) & a1 far Srar g1 & v
ATETH H SHPT &TAAT dUT Ypfd AT H|

A thin lens has a power of +3D and is immersed in water (n=1.33). Determine its new power and its
inature n the medium.
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37.

ar gdel o fshl Wihd gl +20 cm 3 -10 em §, @I F @ S1d &1 GAYSteT dr
IRUTAT &THAT ATd Y 3R dd1U o Ig fhT TR &1 o1 F gemm|

Two thin lenses with focal lengths of +20 cm and -10 cm are placed in contact. Determine the p
ower of the combination and identify its nature.

38.

A prism has a refractive index of 1.52 and a prism angle of 45°. Determine the angle of minimum
deviation. What will happen if prism is placed in water (n=1.33)

Teh TOeH &7 39adeia 1.52¢ 3R BsT FIr 45° 81 3T 3reuddq FaesT ST AT
Y| FT gRT IS 38 Fed &1 ST (n=1.33) & @ fear o |

39.

Teh YehIIeh o] H PR 3R FoTST AT Idcielioh haaer: 1.55 3 1.50 81 38§ SR &
forT swifae @ioT AT F

In an optical fiber, the refractive indices of the core and cladding are 1.55 and 1.50, respectively.
Determine the critical angle for this fiber.

40.

Th HATHR RO Iof ggel 10 FHAT HIhd gl dTel 3l o F § IR ¢ AR vy 33
3767 TR W 5 WA BIRE g dTel 3adel A F R & Ffe kAt ofdt & o i gy
159 g, o 3ifaer gfafss & Rufa ama #31

A parallel beam of light first passes through a convex lens of focal length 10 cm and then through a
concave lens of focal length 5 cm, both aligned on the same optical axis. If the distance between the
two lenses is 15 cm, determine the position of the final image.

41.

Teh WIacieh el # Wi guor T eard 1.2 #ex 3R 38R wiehg gl 2.4 HieX &
Ife qrexll & ygera AT T dlehd gl £, 81, o grexlt &1 HIoT s A1d i &
T £, & Ual & 3uged MO ehofeh T S|

A reflecting telescope has a primary mirror with a diameter of 1.2 meters and a focal length of 2.4

meters. Establish the appropriate mathematical expression to determine its angular magnification in
terms of the focal length of the eyepiece (f.).

42.

A plane wavefront is incident at an angle of 60° on the surface of a medium with a refractive index
of 2.0. Using Huygens' principle, determine the velocity and wavelength of light in the medium if its
velocity in vacuum is 3x10°m/s."

Teh AT @A 60° & T U 39ddelish 2.0 aTel ATEIH T Tdg W 39fad 8idar &l
g AT I 3YANT ek 3T HATCTH H Fohrel &l arel iR a@eed AT &, Ife
fraTa & sghr arer 3x10°m/s &1

43.

TaT & gfaeh &g safaehtor YT &, AT g Tehrel & & aiaeed 600 nm 3R 450
nmAISIE &1, aT FAT BhieT I Fuse 3R R cafaetor ufasy  fewrg Samefavavor &Y

In Young’s double-slit interference experiment, if the light used has two wavelengths 600 nm and

450 nm. Will a clear and stable interference pattern be observed on the screen? Analyze.

44,

Uehol-Teere faacier JaieT #, IS ggeFd Jehrer &1 cReeed 600 nm & 3R &Rt & [Fore &
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T 1.5mE, dr el &7 diss A1 Y, Safd FE fGade fher & 95 3mm

In a single-slit diffraction experiment, if the wavelength of light used is 600 nm and the screen is
placed 1.5 m away from the slit, determine the slit width when the central diffraction fringe is
observed to be 3 mm wide.

45.

Teh 3l ofF & BIehd gl 10 cm g1 IS 5 cm FTS dTell &S a&] o F & Bl Tdg
AR 3T e BihE g & o [Fua g, o gfdfde 1 a3 3§ gohfa ad
|

A convex lens has a focal length of 10 cm. If an object of height 5 cm is placed between the focal
point and twice the focal length of the lens, determine the height and nature of the image.

46.

Teh 3ol ol (3Uaclslieh = 1.5) HT Blpd U 20 cm &1 & 38 o A frelr AregA
(3TaTF = 1.8) H IW@T AW, T SHHT 7S BIehd g T o HT Yl &4 grame

A convex lens (refractive index = 1.5) has a focal length of 20 cm. If this lens is placed in a medium
with a refractive index of 1.8, what will be its new focal length and the nature of the lens?

47.

a7 & gfash-Og ATRor JeT #, ar |idl & o & gt 0.3 mm § 3R &he diat &
1.8 m &Y &y 1 IS valeT ugel arg (STgl Tehrer T caiaed 600 nm &) & fahar S g
3R T 3uad=ie 1.5 dTel ATETH H GIgT ST g, ar alar ufaat & e d@isg a4
|

In Young’s double-slit interference experiment, the distance between the two sources is 0.3 mm,
and the screen is placed 1.8 m away. If the experiment is first conducted in air (where the
wavelength of light is 600 nm) and then repeated in a medium with a refractive index of 1.5,
determine the fringe width in both cases.

48.

Ueh JHadel ofd, el arg 7 feFd -4D &, &1 UATARR 1.6 dTel el H ZAT ST B
Ife o & 39adsTieh 1.8 3R aohdr Bisar 25 @ §, dF AT Aegd 7 sHA BrHd g
3R & AT A FA 50 IREUTT A S H g seer smeetr

A concave lens with a power of -4D in the air is immersed in a liquid with a refractive index of 1.6.

If the lens itself has a refractive index of 1.8 and a radius of curvature of 25 cm, determine its new
focal length and power in this medium. Will the nature of the lens change under these conditions?

3 Marks Questions

Questions (92%T)

A concave mirror is used to concentrate solar energy, and its efficiency depends on its focal
length. If this mirror is immersed in water, will there be any change in its its ability to focus light?
Explain your answer with a ray diagram.

TR ST FI Hfgd I & T T rade guor &1 39T fhar Srar g, Saedhr garan
SHA Blhd gl W AR el 81 afe @ guor @ ueh & ger fear S, ar e
ST YR shigd ey T &HATT H T gRadsT grem? fRor 3@ T Jg—aar 4
SITEAT Y |
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A dentist uses a concave mirror with a focal length of 10 cm to examine a tooth. If the image of
the tooth is formed 20 cm behind the mirror, determine the object's position using the mirror
formula. Analyze the nature, size, and orientation of the image. Will the image be magnified?
Justify your answer mathematically.

T & R 10 A ®Ihd gl arel acel U1 HT IYANET AT &1 e el
ufdfedd gdor & 9y 20 QAT I g W S g, d gUUT G HT IUANET Fh el H|
Pufd ard #X1 gfafes &1 gohfa, 3R 3R Bufa &1 fagawor w1 @ gfafde
3Mafeia geme 39 3 FF AT 9 & 90T HY|

A light ray traveling in water (refractive index 1.33) is incident on a glass slab (refractive index 1.5)
at an angle of 50°. Will total internal reflection occur at any interface? Justify your answer
mathematically.

T UhIeT faRUT S el (319ddslish 1.33) H Ifad X W@ &, g HI gl (Iadien
1.5) WY 50° 1T G Ml gl &1 41 fhdl Hdg T qul 3HaReh WracsT greme 31e)
3AX FI ATCIAT 9 T TISC FL| (sin50°=0.766, sin™(0.679)=42.8°)

An air bubble trapped inside a glass of water behaves as a diverging (concave) lens due to the
difference in refractive indices between air and water. Analyze this phenomenon using the
principles of refraction and lens formation. If the same air bubble is placed in a denser liquid (with
a refractive index greater than water), how will its focal length and image formation
characteristics change?

U @ IR i & Ty # TG ag 1 ool Sl 3R ag & Iaceeh & 3R]
% HRUT Udh JYART (3add) o I TRE T adl gl JUad iR o Famr H
Al &1 3UET lch $8 el & faeavor Y| I FE arg Jolgell T 3ifUF =l
At (foreehT 3raacielien STl @ 310 g) 7 @ oY, dr 38 wihd g 3R yfafdq|
f@AToT fr fJFAvant & Fr aRada geme

A light ray passes through a glass slab of thickness ‘t” and refractive index ‘p’. Derive an
expression for the lateral shift and discuss how it varies with the angle of incidence. Teh HhIR0

TR0 v Fer$ 3 W I9acetish arell i T gl @ TR ¢l ured faeums & foav
holah UTod Y 3R 3/ 39U VT & AT FH Feoadm §, GHSIST|

Two convex lenses with focal lengths of 10 cm and 15 cm are placed in contact, forming a
compound lens system. A parallel beam of light is incident on this system along its principal axis.
Determine the final image distance using the concept of equivalent focal length.

al 3 o, foaeh wied gt 10 A 3R 15 W §, FuF A W v § AR v wgead
O Sd B Il 30 IS W OHAGCR ThRT 0T gHAl THE a7 & e
3mafad gl 8, a Hed Wby gl T IHGUROT &7 3UFNT e Jfad gfafds &
el iR

Both diamond and glass are transparent media where light undergoes refraction and dispersion.
Explain why the spectrum (rainbow-like spread of colors) is more vividly seen in a diamond than
in ordinary glass.
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BRI AR & gt IReRll aread ¢, 8 9o & eRa W 3dader R got fqeigor
el TEATY Bl &1 TISC HITST foh §R H Threr T TFeA (Sereqs T &l thelld) Hd
T ot 7 31U Fove AT fewrs &ar Bl

When a coin is placed at the bottom of a water-filled container, it appears to be raised due to the
phenomenon of refraction. Analyze this effect using the concept of apparent depth and refractive
index. If the container is covered with a layer of glass, how does the apparent depth change?

mwﬁwm#ﬁm%aﬁﬁwm%ﬁa@mqéda:ch|w|3-6r§3ﬂ
EGIGRS GRS mﬁm@sﬁwwﬁa%ﬁmﬁwmmgwqmw
TIReVoT Y| IfG 9T &l FT HT WA F &b AT AT, dF ITHET RS H F41
qRdcdeT gI9?

Two thin convex lenses with focal lengths f; and f, are placed in direct contact along the same
optical axis. Derive an expression for the equivalent focal length of the combination. Discuss how
the power of the combination depends on the individual powers of the lenses and explain the
significance of the result when both focal lengths are of the same magnitude but of opposite
signs (i.e., converging and diverging lenses).

al gl 3de o foetehl Bl gl f, 3R 1, 8, U &1 oI 38T N 9w §u 7 g
S8 TS HT Jed Biehd U & AT cdoteh Iiod Y| FHSMSV o 50 oFF FhsieT &
&THAT Il ofdl T gYh-gUsh &THABT W fh JoR FeR axch & 3k 39 Pufa &
ARUTA &1 AT H S el AT T BlehE GRAT HATT IRATIT F g elfehet
faadia =gt arelr &l

10.

Optical fibers are used for transmitting signals over long distances. Explain how total internal
reflection enables this and discuss the effect of the refractive index on the efficiency of
transmission.

UhITRIh o] T 3UANT sl gl deh fAveTel TR i & T fovar Srar g1 Tose
Y o qOT AR Wadsd SHH H8 HgRIS gl § 3R 39dcielier 1 FaROT Sl GaTl
9T FAT IHIT IST 87

11.

A compound microscope has an objective lens of focal length 1 cm and an eyepiece of focal length
5 cm. If the tube length is 20 cm, calculate the magnifying power when the final image is at
infinity.

Tsh HIFd FEAGHT H HHeeTh o HT Biohy gl | A AR AF ofF & Blhd gl 5
THT &1 Ife AT HT Fa1S 20 TT &, A a9 ST AU &THAAT AT Y o9 Afaa
EIGIEERE CEIS T SIS

12.

Why does a star near the horizon appear larger and flattened as compared to its normal circular
shape? Explain this phenomenon based on the principle of atmospheric refraction.

fafasT & AT g ar &7 3R gEeg Tafa i 3mem 997 31K 9ger #t gdia
BIcT 8, STafeh aredd # 3HHT PR Mol BT &2 $H Gl I IEdT TgHASAY
gl & fAgUid & 3R W Hifow|
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13.

In Young's double-slit experiment, if the distance between the slits is changed, how will the
interference pattern shift? Explain the effect on fringe width and the number of visible fringes.

I & gid-TEelc FANT H, e ¥erel & dra & gl &1 Feerl ST, dF safdeor giasy
H FAT IRadsT gem? fher diss 3R TegaA fhel T TEar W 58S 939 T HST|

14.

In a double-slit experiment, one slit is twice as wide as the other. How will this affect the intensity
and visibility of the interference fringes? Explain the reason for the change.

cfa-TEele JaleT & I U fole q@ll 1 Jofelm & alefr =igy g1, ar sgfaeheor fhet &

aar 3R TIAr W AT YT YS9 IRade F HRUT FHI HSAT|

15.

Two coherent light sources produce an interference pattern. If the phase difference between
them varies continuously, how will this affect the interference fringes over time? Explain the
resulting changes in the fringe visibility and intensity.

al FHoTHICY TR Wi Ueh SATARI0T YT 3ol X 81 IfS Fofah o1 &1 el
R Sgaldr 1§, dl 39T IfdeuT Thel W FIT THIT YS9m? THT & Ty ket &7

TIar 3R frgar # 89 arer gRad=r 1 gHEsT|

16.

In Young’s experiment, if white light is used instead of monochromatic light, describe the observed
pattern. Why are individual fringes for each color not distinctly visible? Why do the fringes
disappear at larger distances?

9T & TAeT H IfS Thaull weprer & ST 2dd YehIRT T 39AIT fHAT T, ar gred
Bl aTer GTART & guTel Y| YAF W1 i BT Tuse &9 & #7787 @S & &7
3o g oY fihsT Ao i g1 Sirelr 82

17.

Why is the diffraction effect more noticeable for sound waves than for light waves in everyday
life? Explain the factors that contribute to this difference in diffraction behavior.

& Shaet # eafe adel & fow faader gemma geprer a{an 1 Jefelr 7 3w a2t
fe@rs &1 72 37 HRHI I TUST HY S AT cgagR F wenfad Hia &

18.

In a single-slit diffraction experiment, red and blue light are used separately to illuminate the slit.
Analyze, using appropriate diffraction principles, which color will produce a wider central
maximum and explain the underlying reason in terms of wavelength dependence. Also, explain
how the slit width influences the angular width of the central maximum.

Teh Uehdl-feele [aadel JAT H, e@T-376lT drel 3iRX ailel JeRrer &1 393reT foram Sirar g1 faader
& fcuidl & 3R W f3eavor HST & fra 1 garr Ao dist FEg 3ass 3cue= grem
3R sHHT FROT FHSMST| T1Y &), Aada gfasd F s 3fcass & sl dise | Tae fr
s & garg v off AT L

19.

In a single-slit diffraction experiment, it is observed that the width of the central maximum
increases as the slit width decreases. Explain this phenomenon using a suitable mathematical
expression. Why does this inverse relationship occur?

Teh Tehol-Teole dade waer & ¢@r o § & o & Roe & dlss g o & S
3Teass & Tlgig g6 S ¥l 39 HeaT H Teh 3Uged MUY HY GaRT FHSSU| I8

SYhATIATA FY FIT gl §7?
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20.

A beam of monochromatic light passes through a narrow single slit and forms a diffraction
pattern on a screen. What changes will occur in the intensity and width of the central
maximum if the slit width is gradually decreased? Explain the reason for these changes.

TShaUil Jehtel T FhI0T 519 Teh HehIOT Uehed &l & gl I[Nl &, o T8 9 W Teh
fadel 9fasT 3cuest aXdl §1 afe e fir alss & e &7 fFar aw, ar F
STaad s 1 digar iR Gled & Fa1 aRada gem? 89 aRadeAl HI HROT TAST
o]

21.

A concave mirror is used by a dentist to examine a tooth. The mirror has a focal length of 5 cm, and
the image is formed at 3 cm from the mirror. Evaluate the magnification and explain its practical
relevance in dental examinations.

Teh & Tfhcden & &1 Sira & fow 5 @l Brend gl arel 37aciel UoT 1 39ATeT
AT &, 3R gfafda gdor @ 3 Qo 9T ST §1 3t & Hedids # AR sEF &
qIIETOT H SUTEIeh Hgcd ol TISC HY|

22.

A convex mirror forms a diminished virtual image of an object. If the object distance is 25 cm and
the image is 10 cm behind the mirror, find the focal length of the mirror. Analyze why such
mirrors are used in vehicle side mirrors.

U Il gUuT fahell avq &1 IR A orer 3 el wfafde sarar g1 afe awg
CUUT & HEHE gl 25 A & 3R wfafdd gdor & 9y 10 @ &, A guor d Wik g
AT FITST| TIITOT Y T 58 TR & GUUT dlgd o U1ed T2 &UUT & ®9 H FIT
3YANET 6T S &

23.

When sunlight passes through a water droplet, a rainbow is formed due to refraction and dispersion
of light. Given that the refractive index of water is 1.33 and the wavelength of light is 450 nm,
calculate the angle of deviation for the light in the state of minimum deviation. Assume the angle of

incidence is 45° and use the relation of dispersion to calculate the deviation. (In a spherical droplet,
the angle A is approximately 60°)(sin"'(0.751)=48.75¢)

S GF T AN Uh Gl A e @ IR &, A6 Auacel IR g & fagier & wRor
SoGtElY Selcl g1 Ife STel &I 3Uacstieh 1.33 8 3R Fehrer o a@eed 450 nm g, ar

FIATH AT &1 HITA A 58 Jh & v famerst Hor A1 F Tg AT §C
39T PI0T 45° ¢ 3R fF&ToT ey Fr 39967 e fageled Fr 06T FY (TH MhR
& ¥, AT SIUT ST 60° Bl &) (sin™'(0.751)=48.75)

24.

A ray of light passes through a glass slab with refractive index 1.5 at an angle of 30°. Evaluate the
angle of refraction inside the glass and analyze how this property of light is used in corrective
lenses.

Teh Fehlel T fahToT 30° o T TR 1.5 Jdciehieh dTel id & IR &l Hid & MR
37T T T Hediched HY R faRaor o fh Jeprer 1 78 ARV uRTeAs oF
A HA YA A S

(Given sin 19.47°=0.333)
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25.

A convex lens with a focal length of 15 cm forms an image at a distance of 45 cm from the lens.
Calculate the distance of the object from the lens. Also, explain how such a lens is utilized in
microscopes.

5 QA Blhd gl drel 3 of g H 45 A gl W T FfAST oeTcl §1 39 o & a&]
& gt A MfAw| @ &, aoied HfST & 580 g6 & ofF @1 3uder geAcdt 7 e
EESCEC Il Gl

26.

A lens with a power of +3D is used in a magnifying glass. Calculate its focal length and explain in
detail how such a lens could enhance the ability to read small text.

+3D T T ol AU i H TN AT ST &1 SHAT BIehd gl AT L 3R
ATAR & FHASU TF IJg oI BIC &RT I Ggol I &THdT I hd d¢l JohdT gl

27.

Light travels from water (refractive index = 1.33) to air. Calculate the critical angle for total internal
reflection. Evaluate its application in optical fibers.

RISl STel (39dciehich = 1.33)d arg & ST §1 g7 iR Wradel & v sifde sror
AT | $Hh IiTCcehel Brgad H FIoder T Hodiched |

28.

A person observes an object submerged in a swimming pool. If the actual depth of the object is 5
meters and the refractive index of water is 1.33, calculate the apparent depth of the object as
seen from above the water surface. Also, if the person is inside the pool at a depth of 5 meters and
looks at an object located on the water surface, at what apparent distance will the object appear
to be?

v safFa Reaffer q@ & 5 g8 v avq # dma §1 IR awq H I AF WS S
HIeT § 3R ST &1 39acishish 1.338, Al STl &1 Aclg & IW F WA W a&] A
AT IEE 1 VT HifST|

Y g, afe eafed Fafdier qof & 3iex 5 #HieX $r g W BId § 3R Ster $1 ddg
T I g5 A aFg Y W &, A 9§ aE] 38 Fhcel et gt ¥ fewrs &

29.

Two thin lenses of focal lengths +10 cm and —15 cm are placed in contact.

(a) Calculate the net focal length of the lens system.

(b) Determine the nature of the resulting combination .

(c) Critically analyze how such a lens combination is utilized in designing optical instruments like
microscopes or telescopes to improve image quality or correct aberrations.

al gcel ofd, foietehl Blehd gl aer: +10 AFY 3N —15 8 €, 30w & |9 & @
T gl

(&) HIFT BHH gl I T A

(@) o FATerT & wEia fuifa fifee

(71) faeeivor NfIT % g8 ghR @1 G TG geredt a1 gresll s gemfs
3YROTt & TSeiieel & gfafdsd v Ioradr gurer a1 fquyer gura & fav Fa suaneh
BT &l
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30.

A simple microscope has a focal length of 5 cm. If the image is formed at the near point, calculate
its magnifying power and evaluate its application in examining small objects.

T el FeAcH! FT wlhd gt 5 A g1 Ife gfdfee e fog X aear &, a sae
IMateT &THAT AT X 3R FeA FEHT & qO&T0T F $Hb AT T Hedichel |

31

In a compound microscope, the objective lens has a focal length of 2 cm and the eyepiece has a
focal length of 5 cm. Calculate the magnification for a tube length of 20 cm. How would you
modify the setup to increase the magnification?

Teh HYF FeACHUT H, 31T o #T ®iehd gt 2 A 3R 7 g HT Bihd gl
5@ B Al Tge & wars 20 QAT §, A AT AT A AT Fore F fAv 39
SHPT SYTEAT H AT [T FHLEN

32.

The objective and eyepiece of an astronomical telescope have focal lengths of 120 cm and 10 cm,
respectively. Calculate the magnifying power and evaluate how this telescope could be used for
stargazing.

Teh Gaolg el & TR ofF 3R AT oI H Brerd giRAT shAer: 120 T AR
10 9T §| WA FARNS & T quaell &I 3matie eTdar A & AR Hedishet
Y foh 0 gyl T 39U ITHREET @ & fov H@ fhar S g Bl

33.

In Young’s double-slit experiment, the fringe width is 0.5 mm for light of wavelength 600
nm. If the distance between the slits is doubled and the entire setup is immersed in a
medium of refractive index %, calculate the new fringe width. Also, explain the
significance of this change.

I & fdew (@ fBg 9T &, 600 nm dTGEd arel Feh1er & fow et & =isrs 0.5 mm
g &1 afg Rert & i 1 gt GupEt & & e 3R Fo el FaAriee & %
Jqacielih dlel ged & gar fear ST ar fher i &g s A Y 3R 56 gRade &
Hecd I HAST|

34.

In a single-slit diffraction pattern, the width of the central maximum is 4 mm. If the wavelength of
light is 500 nm, calculate the new width of the central maximum when the slit width is halved and
the setup is immersed in a liquid with a refractive index of 1.2.

Evaluate the effect of slit width and the medium on the diffraction pattern.

Tehdl-Tecie RAadeT Uiasd F HdT 3ass I @iss 4 mm §1 I gehrer &7 cRarget
500 nm §, df ST el Fr e 3mel &7 & JTr § 3R 3UROT Fr 1.2 qacdeAish arer
frell g & @ g Srar §, aF i 3feass & 73 dieg A w1
faader ufasa @ foe & =isS qur AreaH &1 gHa Hedifhd Hil

35.

Two coherent sources are separated by a distance of 0.3 mm. An interference pattern is
observed on a screen placed 2 meters away, and the fringe width is found to be 3 mm.

(a) Calculate the wavelength of the light used.

(b) Explain how coherence between the two sources influences the formation and clarity of
the interference fringes.

(c) Predict and justify what would happen to the interference pattern if the sources were
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not coherent.

al Fergacy dial & dra i gy 0.3 fAHr &1 AfE 2 Mex g Rua 9 W safaeor
gfawa c@r Jrar & 3R Bher i disrs 3 A o Sl 8-

(o) TSI TEhIA T TRIAGEY I VAT HITT|

(@) TS HITSAT foh aT FIdl Sl FellHaGHdl STdehor fhel I TeT Td FIsedl i
e geridd S Bl

(a1) AT T FHeraaey o & dr ATIHOT JTA®T H AT IR gIam? 391 3T
cgrEar HfS|

36.

An object is placed 10 cm in front of a concave mirror, and its image is formed 20 cm
behind the mirror.
1. Apply the mirror formula and calculate the focal length.
2. Analyze the nature, orientation, and size of the image based on the object and
image distances.
3. Create a similar real-life situation and justify the usefulness of this property of
concave mirrors in that context.

Ueh GF T Ueh 37dciel GUUT & WA 10 YT T gl o) 1@ 747 g, 3R 38
wfdfde gdor & 9IS 20 G T g W a=aT &
1. SUUT g AT e Bl gt F A0 HIfST]
2. ¥ dur yfafss & gy & 3MuR R gfafes $ir g, four va 3meR F:
feawor fifae|
3 maﬁw@rsvﬁamwmmngmﬁmmaﬁ
feufa # gioa ST qur 358 5@ o1 A1 3TDNEAT HF =ARIRT
EENEN

37

A monochromatic light ray is incident on a glass prism with an angle of 60° at an angle of
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incidence iii. The refractive index of the prism is 1.5.

Tah 60° HIUT aTel &Id & IeH IT Thaolt Jehrer & Tah T i hloT 9X 3T @Y
g1 OSH T 3uadeis 1.5 ¢l

1. Using Snell’s Law, calculate the angle of refraction r; inside the prism.

W*ﬁmwwmgﬁma:mmmnm
FIfaT|

2. Find the angle of refraction r; at the second surface inside the prism and the angle
of emergence.

fOsH & gl ¥dg W 39ads HI0Tr, AR VA F JET HAevelel aren
feta o1 AT fifu

3. Calculate the total deviation angle &
Sl fagers FIoTs Fr o HfSw

4. Explain how the deviation angle 6 changes with increasing angle of incidence 1.

§drsT f&h 3Te dTel Tehrel FI foT & FHITiH dod W ATgeleT PIoT§ H
O gRadsT gxar &l

Given: i=40°, sin"'(0.4285)=25.37°, sin”'(0.852)=58.47¢
faar /=T & i=40°, sin"(0.4285)~25.37°, sin"}(0.852)=58.470

38

|
A
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A light ray enters an optical fiber at an angle 0 with the normal, as shown in the figure. The
refractive indices of the core and cladding are n: = 1.5 and n2 = 1.4, respectively.
1. Find the critical angle for total internal reflection inside the optical fiber.
2. Determine the maximum value of the angle 6 for which total internal reflection occurs.
3. Explain how optical fibers help in efficient signal transmission.
Given sin"/(0.9333)=68.9°

L
<

Teh FhTel fohor Uk YRk de H AHfAeET & Y HI0T 6 T AT el g, S o
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T 7 fg@rar 3 §1 R 3R Ff$T & 39adais w0 =1.5 3R .= 1.4 g

1. eIk T & 3eX YT 3R Wiacel & T shifceh SioT AT |

2. 30 HARAA FIOT 6 HT HT ATd FL TS AT Fol AR Rracdel Fora gl
3. FAAN & TehiiAeh oo &&T Heohdl (FA9eTer) JEROT # @ T 8 ¢l
f&IT 31T & sin(0.9333)=68.9°
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Least distance of distinct vision

A compound microscope uses an objective lens with a focal length of 2 cm and an eyepiece lens
with a focal length of 5 cm. The image is formed at the least distance of distinct vision (D = 25
cm). If the object is placed 2.2 cm away from the objective lens, calculate:

1. The image distance for the objective lens

2. The magnification produced by the objective lens

3. The total magnification of the microscope

U HgFd geAcdt 7 ffeeas ofw T wremw gt 2 Wl 3R Ay dw B wrew
gl 599 g1 Il ufafde & Tuse e f 7gaad g (D =25 ) R Forar A1 @
AR TEq RIS o7 A 2.2 AT gt W W Sl g, A Aeafafad v aower X

. sffeeEs & fav gfafde $r gl

2. 3fATISF GEART IcUed Y

3. geHAeHt 1 Fel At

4 Marks Long Answer type Questions

Derive the mirror formula for spherical mirrors and discuss its application in designing rear-view
mirrors in automobiles.

L. 3 e guor & AT gdur g9 &1 gcded Y AR 30 HRT H Te7 €7 gdoT &
fEotesT & U 3YAWT FAT SATAT &, SGHT guied |
Derive the Lens Maker’s Formula for a thin lens considering refraction at two spherical surfaces
and discuss its practical.

2. [ o F AT F AT FF &1 MellT G R 9t P LA H 3@ §T oo

FY IR TR caragRe ITANPNAT 1 fFewor |
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In Young’s double-slit experiment,

(a) write the mathematical expression for fringe width,

(b) explain how a change in wavelength affects the fringe width,

(c) evaluate the significance of the fringe width formula in the analysis of interference
patterns and the development of experimental optics.

Also, if the entire setup is immersed in a liquid of refractive index n, what will be the
effect on the fringe width?

I F gfa-fFee AN (Young’s Double-Slit Experiment) #:

(a) st TS (fringe width) & T afoida ¥7 faf@T

3. |(b) TosT FIFFT TF TACET (wavelength) H IRadT fhsT @isE & fFd 9R
JHTTET AT ¢

(c) TRt Eﬁglé' & S ERcHl fader et (interference pattern) & [d2eINOT 2T
JdTeTcHS JhITAhT (experimental optics) & TdhrT & FIT Agcd ¢ —H\FQII'IEIT-T
QI

(d) TTE FFYUT SHAEAT 1 3HYacl=lieh n dTel Rl gg & g feam Sie, o fher
i3S W FAT YHIT Y32

Using Snell’s law, derive the mathematical condition for total internal reflection. Critically analyze
the physical significance of this condition and evaluate how it enables the effective working of
optical fibers in high-speed digital communication systems.

FAer & fATA T 3T FA g, T ARG Raclet & v aAforediar ere $ir sgeafa
It 38 o &1 e Aged [AATUIcHA® & & TS HIfAT TUT Hediehad HTAT
o I8 fhd vohR 3Ta a1fa &1 Bioiee dur gonferdl & gerelia dqsit & Fore & &
e Bl &

Design an experiment to verify the mirror formula using a spherical mirror and an optical bench.
Describe the procedure, expected results, and error minimization strategies.

5. |luwm el gdor AR YeIfe ST FT 3UART S GUUT FF H FeAIT e & AT T
T AR Y| fshar, 31afaTa 9Rome Ud Jie ST & 3URT HHSAC

Apply Huygens’ principle to conceptually demonstrate the transformation of a plane wavefront
when passing through a narrow slit. Evaluate the theoretical implications of this transformation
and discuss how wavefront analysis aids the innovation and precision design of modern optical
instruments such as microscopes and telescopes.

6 a@mmﬁwmmywwﬁﬁu%mwwmwwmﬁ
TR &, 96 fhd TR FAAR giam 81 0 IRade & dewifdes Afgdral &1 dedine
HITSTT AT Jg Tl HIfST o emar faeavor fod g geaAeel (microscope), gyt
(telescope) ST 3y Fehrelir FT & 3mefiareh 3N T STgeT H HerIh &Il ¢

‘ 7. H Evaluate the performance of a compound microscope by discussing how its magnifying power is |
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affected by the focal lengths of its objective and eyepiece lenses, including practical limitations.

T GeAeRl & 1 HT Hediche Ig Tl gU X b oh 9o 8 JHfAeRTH
AR AT o B Bl gRAT saE T @ ganfad #eh § HR sHH carases
e F217 £

Analyse the advantages and limitations of optical fibers in modern communication systems,
considering the conditions for total internal reflection..

3Myfeieh HUN JOTordl & Yeprflieh oo & oty 3R AT 1 faRelwor qut 3iaRs
T BT It F eI H @A §U R

Evaluate the significance of Young’s double-slit experiment in explaining the wave nature of light
and discuss its practical applications in modern optical technologies.

STl T AT Thicd T AETT A H T & Gfah @S JAET & Hged &l
ol A AR TdA FhRIT dehellenl 3 $HG ATGeRe YA T |

10.

Young’s double-slit experiment offered strong evidence supporting the wave theory of

light. Using this experiment:

1. Derive the mathematical conditions for constructive and destructive interference.

2. Explain the dependence of fringe width on wavelength and slit separation.

3. Analyze how fringe width is affected when the setup is immersed in a medium of
refractive index n.

I9T 1 gfafeere g2 gehrer T T RAeyid F1 Tk 31 JAOT Tdd AT ©l

SH FegH H—

1. FuT (constructive) Td faaRT (destructive) eafaeor &r arfordr erct
el HITIAT

2. Thar @lsr$ &1 aerged va ffefel & 7ed gt W fHeiRar & sarer
ENIE I

3. e gg gAWT fhdl 3acieh a[ulieh n aTel ATEIH A a1 ST ar vt
eSS U FAT THIT YS9, SHHT TARATUT HITAT|

11.

Design an optical system using two thin lenses in contact that forms a clear image of an object at
infinity. Derive the formula for the effective focal length of the combination and discuss its role in
achieving high magnification and resolution in astronomical telescopes.

&l gdel ofdl & U H I@HT T T YR Iaedm S0 S 39d ) yd
fohell a&q &1 Tuse Gidfed ST | TSt T T Blehd gl &l FF egcTeel Y
3R @il qeRlt 7 3Ta made 3R e aar urtd X 7 58 3T @

HAHT T =T B
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12.

Propose modifications in the design of astronomical telescopes (both reflecting and refracting) to
enhance image clarity. Justify your suggestions using the principles of reflection and refraction.

I gredll (Wradsh 3R 3dads geh) & Bos & gurR & fav $o diee
TEAIAd A dTfeh gfafdes T TUSedr 9 Th| A9 GIrdl H Ridcded IR 3aaciaT
& fAcuidl & MR 9T FHST

13.

A convex lens of focal length 20 cm is placed at a distance of 10 cm from a concave mirror of
focal length 15 cm. An object is placed 30 cm in front of the convex lens. Find the final image
distance from the mirror and its nature.

Teh 30 ofF foraehT ®iehd gl 20 4 B, 39 10 @1 gl X U 3Hader U (=15 Q)
& WA ITWN a7 g1 e IE] 3l o F 30 FAT gl W & g1, o 3ifaa gfafda
Pufd 3R gpfd Ard Y

14

A telescope with an objective lens of diameter 20 cm is used to observe two distant stars
separated by 4 x 10° km. If the wavelength of light used is 600 nm, determine the maximum
distance at which the telescope can just resolve the two stars.

Teh oyeRlt foradl 20 QT 41w &1 HiAeeTS o F §, T 3UAT & GEY AR HT 4@ &
fore foham S & St 4 < 10° foRalt & gt TR &1 i TgF Jhrr T TERES 600 nm g,
ar ifteras gt A F fow W 3fHeeTs oW 5 A art # faRfed R awar g

U TS

Case Study 1

Optical fiber technology has revolutionized telecommunication by transmitting data at high speeds
over long distances using light. This technology works on the principle of total internal reflection,
where light remains confined within the core of the fiber due to a higher refractive index compared
to the cladding. This efficient transmission not only minimizes signal loss but also enables modern
communication systems to operate reliably.

IRl o] ehelleh o GIEUR H hifed AT &1 8, ST6T Yehlel T 3UANT Fleh el gl
st T & SeT TR fham STl €1 I§ ceoholieh qUT 3MdReh Wrdcel & fedid &«
TR &, oaH B & SR H YHRI T T Bl § 16 oo foh HR ST IAdcislich
FATSIT & TS g §1 3HY TIeiel gTfel ~goAc e gl & 3R Imefder FER gomierar
faRaE T &9 @ H o &

Questions:
(a) Explain the phenomenon of total internal reflection that enables optical fibers to transmit light
efficiently. (2 Marks)

UeRIRIeh o] F eIl & G&T HERUT & faw qul HiaRer wraciel T Tfsham & FHS|
(b) How does the difference in refractive indices of the core and cladding determine the critical
angle?

PR 3R FAfST F TadaAdr FT IR FHifas AT FH FURT F=ar g2

(c) Mention one real-life application of optical fibers apart from communication.

(1 Mark)
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HUR & 3HlTal YehliRleh o] T Ueh AREciden Siidel 3e]9dler v | (1 Mark)

Case Study 2:

Microscopes play a critical role in medical diagnosis by enabling the observation of microscopic
structures. Their design relies on the thin lens formula to provide high magnification and
resolution, which allows doctors to detect pathogens and cellular abnormalities. The precise
alignment of multiple lenses ensures that even the smallest details of a specimen are visible,
thereby aiding in early diagnosis.

geAcelt Rfhcar e 7 3rcda Ageaqul A foea § F3ife I gea S==nsi &
37dcllhel H TEIS B &1 ST 3eiseT 3Ta 3mads 3R Tosedr Yo et & faT
Ucel ofF & FF W AR T g, [9ad sfeey gaasiar 3R HIfHT HEATIAr H
Tl ol 9T §1 S ol & 3TIT HAlee @ el Fee 1 gEH Sy f TUse &9

2 || 3fadifed T AT Gohar g, g e et 991a & urar gl

Questions:
(a) Describe how the thin lens formula is applied in microscopes to achieve high magnification.
(2 Marks)

3T AU Ued # & AT gareel & gde o g7 & 39T 8 R S g,
gare|

(b) Name one factor that affects the magnifying power of a microscope. (1 Mark)
e T JTatiel &THAT AT FefdT Fel dlel Teh HhReh T ATH qaTl|

(c) Provide an example of a medical scenario where the use of a microscope is crucial. (1 Mark)

o fafehear aReed &1 3emeror & Sgl geweelt ST 3uAT Hedd Hgeaqot &l

Case Study 3:

Astronomical telescopes, especially reflecting types using spherical mirrors, have expanded our
understanding of the universe. They collect light from distant celestial bodies and use mirror
formulas to focus the images for detailed study. This technology has paved the way for
groundbreaking discoveries about stars, planets, and galaxies, transforming modern astronomy.

GRS & gyeel, fady &7 & wrade grexll, & AR seAs & FHsT &l faeqga

o &1 I ey el RET & wemer ted avd g 3R gUUT ¥ & 3uAeT H

wfdfess ot & g a8, Fed [aEgd 31eageT g gl uIar g1 8 coheileh of

3 |l et 3R sreeriTs & A # Fgeaqyt Wt ¥ @R @ R & SR sy
QAN # Shifcieh T TRacl= 3T &

Questions:
(a) Explain the working principle of reflecting telescopes using spherical mirrors. (2 Marks)

TN EUUT T ST FI §T Wi gIaf & $rd i H q#sm|

(b) Write the mirror formula for spherical mirrors and mention one application in astronomy.

(1 Mark)
AT 9ol & fAv eqor g ford 3N GoermeT # gHHT Ueh 39T Sl |
(c) Cite an astronomical discovery that was made possible by telescopes. (1 Mark)
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Case Study 4: Modern photography and camera systems rely on sophisticated lens arrangements to
capture sharp and well-focused images. The design of these systems is based on the thin lens
formula and the lens maker’s formula, which together determine the necessary magnification and
focus. The use of multiple lenses in combination helps correct aberrations, resulting in high-quality
images even in challenging conditions.

3mefeieh Wieramhr 3R FHE gomieral géeh AR Tose gfafdss ared wa & fav
RS ol Tl X AR el €1 o1 gonferat &7 f33rse gde o ¥ 3R o
faTar & g9 W 3mRa giar g, S 3raeds ey AR Bl Ui w8
Tt ofdl & HA & fA9YaT B GURT S Fehell 8, fo@d Folcqor aRfeufot &
1 3T TurEdr gl gfafews ar 9o gid §

4 Questions:
(a) Explain how the thin lens formula is used in designing camera lenses to achieve the desired
image magnification. (2 Marks)

HHY oI Samse 7 difed yidfers  3matie uod e & v gdel o/ §F &
AT Y fRar STar §, gAsT|

(b) State the lens maker’s formula and briefly describe one of its parameters. (1 Mark)

o AT g7 o 3 sadh T W @1 F8T 7 ol Hi|

(c) What is one advantage of using a combination of lenses in camera systems? (1 Mark)

FHT yunfordr H oG & ATl T Teh 3T FAT &7

Case Study 5:

Wave optics explains phenomena such as interference and diffraction, which are observable both in
experiments and in everyday life. Young's double-slit experiment, for example, demonstrates how
coherent light waves create a pattern of alternating bright and dark fringes. Similar interference and
diffraction effects can be seen in natural situations, such as the colorful patterns on a soap bubble or
the spreading of light through narrow gaps.

TRAT TRITART 37 T3 HF FHSTAT § oo JAET & qr-ary &fae shaed 7 o aar
ST ehdlT &, o1 afaeor 3R faade, | 3eexor & T, Je1 &7 gfde Y@r-fog wer
5 |[@E cfdr & f& el GFacy Yhrel aidl 8 died 3R 31died et &1 gfasa  gardr g
U g safaeter 3R faader & waa grefas aRfeafaat & o ¢w o wea €919
AT & Jolgol T el Tfasd a1 Gy TSRt & sehrer & Shefer|

Questions:
(a) Using Young's double-slit experiment, explain how interference patterns are formed in wave
optics. (2 Marks)

TT & A ar-dg g & cafaeor 9fawT & Fofd §, e TR ganT
HHAST|
(b) What does the fringe width depend on in a double-slit experiment?
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alaw @r-fg 93T & fhe dles g W e et &2
(c) Mention one everyday phenomenon where diffraction plays an important role.

T & T d ool Y gl fadde Ageaqul A T g

(1 Mark)

(1 Mark)

28| Page




