QUESTION BANK
SCIENCE
CLASS X

UNIT-3

F¥7 FRUT gHR & 797 (Assertion-Reason type questions) (01 Mark)

Answer Options (37 Q&)
(A) Both A and R are true, and R is the correct explanation of A.

A AR R ST T 8, 3R R, A T @Y sqrean g |

(B) Both A and R are true, but R is not the correct explanation of A.

A 3R R 21T TET &, wifeheT R, A ST GG cATEAT 76 ¢

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

ATEE, AfFTR TIT &1

(D) A is false, but R is true.

AT g, AfFTRTET &

Assertion (A) (YT)

Reason (R) (hRUT)

A concave mirror is used as a shaving
mirror.

A concave mirror forms an enlarged and erect image
when the object is placed between focus and pole.

1 |smader gdor &1 3udier afdsr  |3ader g9or Brehd AR ga & o @ aeg
guuT & &9 # fRar Jrar g T 3afdd 3R drer gfafss o=rar &
The image formed by a convex mirror
is always virtual, erect, and A convex mirror always diverges light rays incident
diminished on it

2 |3l GUUT GERT & SRART |35 gor gevem 36 W ARG arel s
BHRIT 3MHTHY, TUT 3R BT T | Rpoit &) soenRa aear B
J
A fish inside water appears at a ) ] )
shallower flepth than its actual depth I;tl%}lll; ia}l]tse;ﬂri?lgiei%rélethe fish undergo refraction

3 m??rirmﬂa?»‘ﬁ i HSC H 3Tl aTell Yol ol STor-arg dcg
;%ﬂé HH TGS T B ot N

4 A concave lens is used for correcting ||A concave lens diverges light rays and shifts the

myopia

focus back onto the retina
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Assertion (A) (Ye)

Reason (R) (ROT)

3Yaddl o/ & 39T [Fehe Tfve
Y F Sh Fa & forw fmar
ST &

37adel ofF errer foheom &t therrar § 3
BIhd FI T W TAAART AT &

The sky appears blue during the day
st & THT TR Ao e@rs

Blue light scatters more than other colors due to its
shorter wavelength

5 oo errer T aer &ed FH g & FRT Tg
e & s ot 7 qET e ST g 3
. When an object is placed between the focal point
A 001’{¥e?< leni is used as a and the lens, a virtual and enlarged image is formed
magnifying glass . ‘
‘ .| aE] Bihd Tog 3R o F & & @
6 |3 o H YA AEUF o A g .
: ST g, dl e 3R 3R 3nafda wfafss
& &7 H Har Jar gl
ST &
A rainbow is formed due to White light splits into seven colors when it passes
dispersion of light through a prism or water droplets
7 |GeueIy F AT e & TG YT U A a1 I 6 §ar
fa81qoT & SHROT BT Bl ToRd FHT G Wi & fasnfard gr S &
) ) Red light scatters the least due to its longer
Thg sun appears red during sunrise |\yavelength and reaches our eyes directly
s | fsunS;T IPR— T & AR gar &, Saw
° ° N |E g8 A ghta giar § 3 gAY sran
el fe@rs &ar gl .
e WY 9gad &l
Convex mirrors are used as rear view||A convex mirror provides a wider field of view and
mirrors in vehicles always forms a virtual, erect, and diminished image
9 3cTel GUUIT &1 39T algeil §  |[377el GUUT Teh faedd €T &1 YeTel &l &
GUERY GUUT & & H AT SATa| 3R wa Uk ey, Hiem 3R oler yidfdd
o ST ¥
A glass slab does not change the . o
direction of a light ray after refraction The emergent ray is parallel'to the incident ray,
10 TF T Y qm J 99T although there is a lateral shift

& a1 gehrer foheor iy feam iET
Seoldl &

faeta faor mufaa for & g@EEaR e g,
gTelifeh Teh 91Rd faeamdeT giar &
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MCQs

No.

Question (English)

Question (Hindi)

Options (English & Hindi)

A concave mirror is used as a
shaving mirror because it

Ush 3adel guuT @t AfFIr guor
& T H 39997 fhar S1ar §
Fifw I8

(A) Forms an erect and
magnified image / T@rem 31K
srafta gfafdd aarar &
(B) Forms a real and
inverted image / aEdTd%
3R 3ear  gfafee gerar

3

(C) Forms a diminished
image / ©IeT PIGIEE]
AT &

(D) Forms no image / Tﬁé’
EIGIEENGHECEII

An object is placed 10 cm in front
of a concave mirror of focal
length 15 cm. The image formed

will be:

Teh aE 1 15 JHAT Bihy

el & 3Tacel Ul & HHA
10 QY & gl T @M AT
St arelm gidfdd grem:

(A) Real and inverted /
arEdideh 3T 3ecr

(B) Virtual and maghnified /
3T 3R 3maftia

(C) Diminished and real /
oler AR aredides

(D) No image is formed /
a1s ufafes A& aoqar

Why do stars twinkle?

(A) Due to atmospheric

refraction /El'l'{I’ﬁBTsﬁ'J

9add & HRUI

(B) Due to reflection from
space / 37T ¥ qXTacte
& NI

(C) Due to dispersion of light

/ 9ehT & T38I9uT &
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No.

Question (English)

Question (Hindi)

Options (English & Hindi)

hIOT
(D) Due to diffraction /

adsT & &IoT

A convex lens is used to correct

3o o g fha TfSe g &1

(A) Myopia / e Tfee
gy

(B) Hypermetropia / g

4 which vision defect? 2 & fow feam e Ay
ST 87?
(C) Astigmatism /Hﬁﬁfh_dT
(D) Cataract / #Aifaarfee
(A) Concave / 31ddel
c Which mirror is used in vehicle aﬁ?ﬁ & GIEE] AR & =i @r (B) Convex / 3dol

side mirrors?

SUUT 39T fRaT AT &7

(C) Plane / §Hd
(D) Cylindrical / Selellh R

A glass prism splits light into its

6 |[component colors. What is this

phenomenon called?

FId FT TS THIA FHI STH
39ag @ # Qe #ar B
g TTAT FAT Hgellal 87

(A) Reflection / 9T dle
(B) Refraction / 3T9dcieT
(C) Dispersion / fagrqor
(D) Diffraction / faadeT

If the refractive index of glass is

4/3, what is the speed of light in

afe S F gadAis 4/3 ¥,
ar FTT H gt g F=2T

(A) 2x108 m/s
(B) 4.5x108 m/s

’ water? (Speed of light in vacuum |8137r? (frata & weprer &r arfa ||(C) 1.5x10% m/s
=3x108 m/s) =3x108 HVA ) (D) 3x108 m/s
] ] (A) Refraction of light /
g Why does a coin in water appear aTelr H e 3o §3-1T T UHTr FT TIdaeT
raised? GEIGIET: (B) Reflection of light /
USRI ST IRTdciel
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No.

Question (English)

Question (Hindi)

Options (English & Hindi)

(C) Dispersion of light /
TeRTer ST fagTaoT
(D) Scattering of light /
TehTT T FehTOTeT

The phenomenon responsible for

reddish sunset is:

(AT FAET & TIT Saerd
gRgear &

(A) Reflection / 9T deT
(B) Refraction / 3T9dcieT
(C) Dispersion / fagtqor
(D) Scattering / JehT0TeT

11

A convex lens of focal length 20
cm is used to form a virtual
image. The object must be

placed:

20 QFAT BIhd gl & 3cel ol
Teh 3T gfafdd S &
oI 39T foham Siem 81 aeq
T IGAT BIM:

(A) At 10 cm from the lens
(B) At 20 cm from the lens
(C) At 25 cm from the lens

(D) Beyond 40 cm from the
lens

A) S ¥ 10 QAT 1 g
°r4

(B) o & 20 4T dr g
°r4

(C) ol & 25 FAT T g
°r4

(D) T & 40+ A
HEAF o |

11

The power of a lens is measured
in

o &1 afead FEd Ay S

(A) Newton / =gceT
(B) Joule / Sfet

(C) Dioptre / 3T
(D) Watt /dIc
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Question (English)

Question (Hindi)

Options (English & Hindi)

No.
! (A)+5D
13 The focal length of a concave lens el o T wIhd E',:ﬁ' 0.20 (B)-5D
is 0.20 m. What is its power? m &1 SHPT ATFT FAT gI? (C)+10D
(D)-10D
(A) Convex lens / 3deT o F
(B) Concave lens / 37ddel
et O e e
14 A person suffering from ST >cl © (C) Bifocal lens /
i
presbyopia needs T ITIIHT 8lal & .
cfamenarT o
(D) Plane mirror / Hd
gaoT

One Word Answer Question

S.No| Question (English) | Question (Hindi) |
H ageT TolTd THT dTelhi i
While driving at night, drivers need a mirror that e € B . ag\r
1 produces a strong parallel beam of light to see far ||[d ¢@ & T FAAIAR gehrer foreor
ahead. Which mirror is used in the headlights of  =fgw| argail v gseise & Fg dur &1
vehicles? e ]
Teh ©TF YR 1 fomor & drg 3R
A student shines a light ray through glass and then |igrfy Y IRAT £ 98 S@aT § & et &)
through water. He notices that the light bends . }I'
2 differently in both cases. Which unit is used to Feafaran ThIRT 3TelIT3TeT-aT Sl el
measure this refraction of light? TR & S HUdcel @l A & foT
HITHT ShIS DT FATT fohaT JATCT -2
FATIRYT U GHT Teh Je¥l chfard hr
While reading a newspaper, an old man finds it DO
difficult to see the small letters clearly, but he can BIe 3Ta=|T yk ﬁ_@é aﬁ- é‘ﬁ' IEEQI c\ 1
3 see distant objects without any problem. Which | a¥qT IR ¥ R@dr 81 TAR™RYT 6l
type of lens will help him to read the newspaper TOSE U I 3HET Heg FT F [T
clearly? ’ & Ja )
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S.No||

Question (English)

[ Question (Hindi)

Teh & Tfehcaeh el g & faedr &
A dentist wants to examine a tooth in detail. He  ||[XI&TOT &RAT TTET &1 98 &id HI 15
places it in front of a concave mirror with a focal T By E@' arer 37add euoT & e
4 length of 15 cm to see a larger image. If the tooth . .
is 30 cm away from the mirror, what will be the Gdl ?’- SUEZICE] gfafde few afe g
nature of the image formed? 30 |HY E,:ﬁ' R @M 3147 g,
Sofel arel yfafes dr gefa Far gefe
o9 I F O @ A § v s
5 What is the nature ofthe‘lma'ge formed by a ST AT T AT ofatE £ gy
convex lens when the object is placed at F? ~ ¢
T gl 8?2
¢ [Which physical phenomenon causes the s'aiﬁolsl elel T FROT Hlf A #ifaH
formation of a rainbow? geaT g7
7 What is the power of a convex lens of focal 500 fAT wiRd E@- arel 3del ol &I
length 500 mm? &THaT FIT gpﬁo
] Which phenomenon of light is responsible for 3T & afel T ok fAT i A
the blue color of the sky? gREeaT 3TERY &7
3G FT PleT TT HIET SHHA TAA HeA
9 ﬁVhlch par.t of .th('e eye controls the amount of ST UTeT T AT B SRS w1
ight entering in it?
g7
SIS 3l ofF @I Ul A ST S §
10 What happens to the focal length of a convex a sER g E@' T T g
lens when it is immersed in water?
qsdr 87
1 What is the optical phenomenon responsible dRt & feAfeas & fow e d@r
for the twinkling of stars? TehIfAeh TeaAT 3T &7
12 ||Which lens i dt th tropia? B mﬁ“’ % foe
ich lens is used to correct hypermetropia? .
ol T 39TeT faRar STdr 82
13 Whg‘F is the reason for the apparent shift in the O F e & Rl F udg B
position of a coin in water?
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S.No|

Question (English)

Question (Hindi)

gTell deolid Thd $ROT §IdT 87
14 Which mirror always forms a virtual, erect, and hisT AT o] GHRT AT, He 3R
diminished image? aIeT  gfafesd arar %?
15 What type of lens is used in magnifying At o A fRE gHR F o
glasses? 39aeT fRar ST g2
ST YhIer Tl Hoel ATETH A gAY
16 What happens to the? speed of light when it AT & o SEET AT W FAT GHE
enters a denser medium?
SEGINY
What will be the nature of the image if an RIC ER—T;[ e guoT % %-a- 3.ﬁ-\r
17 |lobject is placed between the pole and focus of |[BIhT & ST IWT ST dl FfAfse Hr
irror?
a concave mirror? ;Wcﬁ 7 g
13 What type of mirror is used in shaving Afder & fow fohg gvR & gUor i
mirrors? 39T foRaT STar 82
, , HHA GUUT T Blehd gJl AT glell
19 |[What is the focal length of a plane mirror? %0
50 ||Why does a red rose appear black in green SURNGIRECIE detld, olell T
light? fewrs &ar g7
2 Marks Questions
1\?0' Question (English) gesT (f8d))
HqHASST &b agaAl H 39 gqur &r
1 Explgm why convex mirrors are used as a9 T 29T & T F FI IqAT
rearview mirrors in vehicles.
fram Srar B
A concave mirror has a focal length of 10 cm. e : : S . ; E’\ﬁ 10 5l
2 |[Where should an object be placed to get areal |[g ToraT a&d FI el IWT AU difeh
. ! . o .
and inverted image of the same size? THT 3R F7 aealF 3 3o
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No Question (English) gesT (f8d))
wfafds grea g
ST Ueh UTlel &l 311k & 4 Uradl
3 Why does gpencﬂ appear bent when partially 3 STeT ST ¥ oAt aF e Eé; it
immersed in water? ST S
el gl 82
Teh ofH &1 ATFd -2D gl o F & JhR
A lens has a power of -2D. Identify the type of : ST Brhg
4 lens and determine its focal length. T T i F IR E@'
AT |
A7 ol fAshe 3R gy Hr awgai
5 How.does the ‘eye lens change its foc‘al Iength.to e gfafe uteq F F T 3o
obtain a clear image of nearby and distant objects?
Blehd gl & dgoidm 87
Ueh AP g¥ I a&3iT T TISC T
A person cannot see distant objects clearly. O AET @ FehdT| 3T 3r@r 7
6 |[Which defect does he have? Suggest a
corrective measure. hleT-AT 3T g2 Tk URIcHS 39T
LELN
Teh ehrer fohoT arg @ @i & 30°%
A ray of light enters from air to glass at an angle|spror y3T ygor a7y g1 afg g &
7 ||of 30°. If the refractive index of glass is 1.5, .
find the angle of refractionUse Snell’s Law) IR 1.5 %, A AT PIOT AT
oy
SIS 3ol ofF & ATHeT 30 QAT Fr gl
A convex lens forms a real image 20 cm away |y wep g&g I@T AT & ar g 20
8 |when an object is placed 30 cm in front of it. > .
Calculate the focal length of the lens. | £ SESIEEENIDIEER GRS
O I BIehd gl AT |
3meRrer et & wa sfrem ik wEfew
9 Why.does the sky appear blue during the day and 3R goieT & TE oA BT a9
reddish during sunrise and sunset? S
fe@riT &ar g2
A prism causes the dispersion of light. Explain v e & TR T 3
10 [why white light splits into different colors when |[gTcTT gl 39 dd gahrer B &

passed through a prism.

IRl & o T§ 3G9 Wi & F4I
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Question (English)

weeT (f&dh)

TSI g ST &°?

A concave mirror forms image of an object
placed 30 cm in front of it at a position 90 cm
behind the mirror. The magnification produced

TS Jade GUUT 30 WA gl 9N W@
A T yiafedd eqor & 9IS 90 A
X FeATdT &l GUUT GaRT 3cdee]

11 |jis -3. Calculate the focal length of the mirror .
and describe the nature and size of the image 3T -3 &1 gUOT T Wi E):‘Pr 2lld
formed. Y 3R gfafds 1 gafa 3l mer
T U H|
Teh A% Ad H AR # ar feafeara
On a clear night, stars in the sky appear to twinkle, =T ﬁ—@—é ¢ & et 7E R gerer &
12 |lwhile planets shine with a steady light. Why do > ) i ORI
stars twinkle but planets do not? Explain. TS 7l an feAfenrd w2t § R
Fl gl feAfeATa? gAsEU|
Teh 3col ofH I Blehd gJl 25 4T gl
A convex lens has a focal length of 25 cm. . . EST ¢
13 Where should an object be placed to get an Afafds 3ed W 9od A & faw
image at ll’lﬁl’llty() Draw the necessary ray d¥d a,ﬂ' q.,sT IGT STl ?ﬂ'%‘q")
diagram. >
& JaRad RROT IE TS
14 What is the difference between real and virtual aredfaes 3R e gfafssr 7 Far
images? Give one example of each. 3Fa BIAT &2 YA &l Tsh 3STed0T ¢
Teh o TfSC Y @ U Fear 25
o o QAT gt W W gEd g1 96 Hehll
A child with hypermetropia is unable to read a >
15 book at 25 cm but can read comfortably at 1 m. Aot 1 #HIeR at:& o J&dh
What type of lens is required to correct this 3 O UG Gohdl gl 3T SIY &Y
defect? )
JURS & fov f5ha gR & o
TaRTRAT &7
3T H YA Hlel drel Tehrel sl AT
16 Explam'the role of the iris fmd pupil in F BEERT a3 ¥ oRaRET 3R
controlling the amount of light entering the eye.
qefelr T T S{fFHT gl &
A glass prism deviates a light ray by 8° when  ||STd 3TT9del &hIUT 40° gIdT § ol Teh
17 the angle of incidence is 40°. If the refractive FT FT RISH YT BHIUT FT 8°

index of the material is increased, will the
deviation increase or decrease? Explain why.

fFeIfa #ar g1 afe gerd &1
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Question (English) weaT (&)

39ddelie Sof f&ar e, ar T
TI&TIUT §¢IT AT TCIM? FHASSU|

18

Trd 3R gSoseH & Waded & 9

Why do we use concave mirrors in torches and |5 Sqer 29T % S AT ST

headlights instead of convex mirrors? " ) F S
39T T fRAT ST 82

19

Two lenses of focal lengths 10 cm and -15 cm ar oy fofer |‘ I‘I a E.ﬂ[ L 10@
are placed in contact. Find the power of the 3R -15 a# %, TUh H @ 9T %I

combination. R - o

20

SEEEIY shael el Al ool § S

Why do rainbows form only when sunlight L
passes through raindrops? Q:Ei T ehTer IS T EI‘\?.‘\T q gt
el 87

3-Marks Questions

Question (English & Hindi)

A concave mirror produces an image three times the size of the object. If the focal length of
the mirror is 15 cm, determine the object distance from the mirror.

Ueh Jdciel GUUT Teh a¥q &l diel 31 a3T Sfafda safrar §1 Ife ador & wrend
ol 15 @ B, ar a&g T o & gl AT |

A convex lens is used as a magnifying glass. Explain how its focal length affects
magnification.

3ol ol 1 AU ol & ® H TAET fHAT ST &1 SHF Bind gLl
3MaYT U FAT THTT ST 87

A student places an object at twice the focal length of a convex lens. What will be the
nature, size, and position of the image formed? Draw necessary ray
diagram.

Teh ©TF Ueh d&c &l el ofF I ST Biehd gl W Il gl &efel arel
wfafde @1 gefa, 3R 3R Fafa = gef 3maegs T 3ma =5

Explain the early sunrise and delayed sunset based on atmospheric refraction. Draw the necessary
ray diagram.
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Question (English & Hindi)

AgHSAT 3Yadel & IUR W 3fIA Fgaler 3R eliad gared H Az
39T fHRI0T IR T3 |

A student cannot see objects clearly beyond 1 meter. An eye specialist recommends the use
of a concave lens to correct the vision and restore normal eyesight.

1. What type of defect does the student have?
2. Calculate the power of the lens required to correct this defect.
3. Explain how a concave lens helps in correcting this defect.

Teh B | HeX & 3w gT A aEgu guel ewrs o g1 7 fadws 2
5 |38+ fOT 3add o/ &7 39T dlal I oA of, [oad 39T giee AT 8l
qoh |

1. 38% aF H 59 9R &7 v &7
2. 39 TfSC Q¥ &I GURA & AU 3maegs o & AfFd A |
3. HAAST fh 3adel o fhd YR 58 &Y H URA |

While stargazing, a student notices that stars appear to twinkle, but planets shine steadily. Using
your knowledge of atmospheric refraction, explain this phenomenon in detail with necessary
diagram.

6 |[TfX & 3T T 3dcliahed ad GHT U ST Wl ¢ & ar feafena € o g
e geprer & &1 rgFASen¥ H9ade & FqUid F1 9I9T FI §U SH e B
3T ARG & T1Y [ATdR & gHSSU|

A laser beam used in a scientific experiment passes through a glass block with a refractive index of
1.5. If the speed of light in air is 3x10%m/s,
(i) Calculate the speed of light in the glass block.

(ii) Using Snell’s law, calculate the angle of refraction when a ray of light enters a glass block (n =
1.5) from air at an angle of incidence of 45°. Draw necessary ray diagram.

Teh d<ilioteh ST H TFFc ofoil fohIUT 1.5 idacielien aTell shiel i Teieh & gl

7 |FIoRer &1 IS arg 7 wehrer v urer 3x10° HA F

(i) PrT & Yhrer T AT AT HIfST|

(i) Tter & TAGA FT TAT FIA §C, Tg AT HISNC o ST Fh1r ¥ Teh FROT 45° %
ITIT HIOT R A ¥ ST (HTaedieh = 1.5)F G A &, A Tl HI0T Fheta
g1 1A Toh0T 3R J=A1ST|
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Question (English & Hindi)

Differentiate between real and virtual images in terms of their formation, characteristics, and
applications in real-life scenarios. Also, explain how the type of image formed by a convex lens is
dependent on the position of the object.

8 |[arEafash 3R M giafsd & A&ATor, 707 3R aedfas Shae & aR9ed 7 3o
Il & FHed F IR FHSC| Y & Ig FASASU o Ie0el oF g@ann o yiafea
T JhR g H YT o & AR e B
A convex mirror is commonly used as a rear-view mirror in vehicles.
(i) Justify why a convex mirror is preferred over other mirrors for this application, considering the
image characteristics such as size, and field of view.
(ii) Explain with ray diagrams how the convex mirror forms a diminished, virtual, and upright
image of the object.
T 3 GUUT & HAGIS: dlgal # 9IS q@ arel guoT & &9 #7 (g fAR-Faw)
9 |lzwer fRar S
(i) 3 36T & AT 3dT GUUT &I 3 GUUIl &I Jeolell H FrATHGBAT &4 &7 Sl &,
HAST |
(ii) FoRROT 3T @RT WHSATST f& 3 quur avq T oler, M 3 e gfafda Fa
ST §1?
A traveler on Earth observes that during the day, the sky appears blue, but at sunrise and sunset, it
appears reddish. However, an astronaut in space observes that the sky is always black.
(i) Why does the sky appear blue during the day but reddish during sunrise and sunset on Earth?
(ii) Why does the sky appear black to an astronaut in space?
gedl W U AN Ig ol & 6 o & wHg 3reprer e fe@g aar B, df gfe
3R FEET & THT qE ol RS Aar ¥ grenifen, iafar ard aRar F @w dwar &
10 | 3meprerada Frem g |
(i) 9T TR 3T T & @A Sfren F Rwns o §, et e 3R gEed &
AT g ol Fa1 @S &ar &2
(ii) 3/aReT I 1 37aReT & 3hrer wrer FA WS &ar g7
TRl & YehIUTe, AIgHSS H FF T fheull & Sars 3R IAReT # argAse & 39 &
Tl & ST geaAr3t ® gHsST]
A concave mirror is used to form the image of an object placed in front of it. The object has
a height of 4 cm and is positioned at a distance of 20 cm from the concave mirror, which
has a focal length of 10 cm.
11

(1) Using the mirror formula, calculate the position and nature of the image formed by the
concave mirror.

(i1)) What would be the practical implications of using such a mirror for capturing images of
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Question (English & Hindi)

objects at different distances?

Teh 37aclel GUUT &I 3UANT Teh & o1 Ffdied Sl & fow fomar Srar g S
3% FHAA W S B aE] A IS 4 QA § 3R Fg qqor § 20 QAT A g
R I TS ¢, S9fF T A Brwd gl 10 3 B

(i) GUOT FF T 3YANT &, 3acel 90T @RI da gfafsa $r fFafa ik g
EIGEZY

(ii) faTSie=T g W T 1§ a&qg3it &1 Tuse gididd god el & v 58 R
& SUUT &l 3YANIT FleT & ATIEIe oIl AT giar

12

Explain the mechanism by which the human eye adjusts its focal length to focus on objects at
varying distances. Discuss the role of the ciliary muscles and the lens in this process. Additionally,
explain how this adjustment changes when the eye focuses on near and distant objects.

AT A 39N Bohd g 1 fAffie gt W Bud a&@3 it & due & fov &a
FATNTST T 82 50 9ishar & qeamel 9 3R of &1 fffer @ ==t Y| |y 8,
Ig o gAY o S H1@ fdehe 3N gy &1 aEg3 it 1 S@dr § A I§ qASE B
eoldl §?

13

Rainbows are beautiful natural phenomena observed after rainfall when sunlight shines through
water droplets suspended in the air.

(i) Explain in detail how water droplets leads to the formation of a rainbow.

(ii) Why do we see the colors arranged in a specific order?

ST UF HeX TIHfaeh IR §, S a & 95 a9 @S &ar § o9 gF g

argHSS H HiS[G el & el & gy ol gl
(i) FAT o Siel 1 & fohd JohR Sgerely 1 3cafd & @greh gl gl
(ii) SEEEIY 7 W7 v IRV FA 7 T4 ews & §

14

The focal length of a convex lens is 25 cm. If an object is placed at a distance of 10 cm, determine
the position and nature of the image formed with the help of a ray diagram drawn to an
appropriate scale.

T 3l ofF HT Wby gl 25 QAT §1 I aE] N 10 QAT WX @1 IR B, Al
Sofel arel gfafed & fEufd va gefa 3fd Jam=r At @i av faor 3ma
Sl FERIAT § AT i

15

An elderly person finds it difficult to read a book up close as well as see distant objects
clearly. An ophthalmologist prescribes bifocal lenses.
(1) Explain the physiological reasons behind this condition.

(i1) Justify how bifocal lenses help in correcting both defects using the concept of
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Question (English & Hindi)

accommodation and lens function.

U gey cAfFd I aTF HT fRdle dea 3R g dr a¥qU TS ®T § WA H
HfSATS g1 g1 A7 AT @RI gfameary o uiRa fre ara &

() 30 Ufa & R oo deeh sRo fr carear Hifw|

(i) FATTSTA (accommodation) 3R o &7 HIAYOTel & Ay & MR W T
AT & gfamrnd | 51 all arst 1 8 JuRd &

16

In modern medical diagnostics and high-speed communication systems, precise light
transmission over long distances is crucial. One such application uses the principle of total
internal reflection to function effectively, even with minimal signal loss.

Identify and explain how the principle of total internal reflection is applied in such a real-
life context.

Evaluate the advantages of using total internal reflection phenomenon over traditional
methods in that application.

3megforen Rfehear Sl 3R g FUR yonfot A el g deh ehrer & Hh HERoT
3TaeTH BIaT &1 UHT &1 U doheller H qUT AR Tads & fAguid &1 JHdY &1 ¥
3T AT ST &, s s geTad [@aster gifer gl &

aEdideh Siiael # $He TRl Ush IETueT T ggerel i IR qAsmsT fo qor
AR TRIaclel HT eUid A H8 HI Al ¢ YRR ARt i Jorem & sq
3TN & qOT AR Wraclel & 3YAET & T HT Hedichel HITAT|

17

A student is performing a physics experiment to study image formation by concave mirrors.
She places a small object of known height in front of a concave mirror and adjusts the
distance until she obtains a real, inverted image that is three times the height of the object
on the screen. The focal length of the mirror is known to be 12 cm.

(i) Justify the nature and position of the image with a suitable ray diagram.

(ii) Explain how the magnification helps in determining whether the image is real or virtual.

Teh BT 3fadel gUoT GaNT yiafde F#ATor & sreager g gdler & W &1 9%

Teh AT TS T aEg P gUOT & HHA @l § 3N gl 1 q9 T gARST
I § ST T fob 38 & o areatas, 3eer gfafda =gt foar st aeq
Sarg A elieT FAATEIAT &1 IO I Brehd gt 12 AT
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Question (English & Hindi)

8 aq #1 gl AT SIS

g7 3ATHTAT |

() wfdfde @1 FEafa 3R gepfa @ 3 9T M@ garT wase Hifv|
(i) FASTST & yfafda & et @ I8 Fq gdr gaar ¢ & gfafds areafas &

18

fears & &

A student places a pencil in a glass of water and observes that it appears bent at the water surface.
(i) Using the concept of refraction, explain in detail why this visual distortion occurs.
(ii) How does the change in optical density between air and water affect the path of light rays?

T S U Fere a9 st @ it dwar @ fF 9F S B WA g8

JITg USdr §?

(i) 379adeT T ITURCT ST 3YANT FId U HASIST o Ig oar 4y giar gl
(i) I 3R STel & e Jelfeh Eofed o TRl H Fehrer i ol & AR o ar

19

necessary ray diagram.

3TaeTe fHoT 3@ & gy T=T S

Discuss the role of convex and concave lenses in correcting myopia and hypermetropia with

fAehe ¢ffe W 3R oY Tffe AW & "M A Ieel 3R racdel g &I ffhr

20

dispersion of white light through a glass prism.

Design and explain an experiment with a labeled ray diagram to demonstrate both refraction and

T HIT & oA & GdRT Q¥ THIT & A9dad R [Faar #r gefkia & & fow
AHATfhd Ao 3M@ afgd v g Y FTRET AR HifSv 3R gHSIET

Long Answer Questions Numericals (4 Marks)

No Question (English) Question (Hindi)
An object i.s placed‘30 cm in front of a U ade U Y BT Eﬁ 15 Qe &
concave mirror having a focal length of 15
cm. (i) ITE IS a&q auorT & 30 QAT I gl
(1) Calculate the position, magnification, and gy &y ST Ar YT g5 &7 39AT FF
nature of the image formed using the mirror . ’ >

| |[formula widfse 1 [Fufd, smate qur yeid ad

(i1) Draw a labeled ray diagram to support
your result.

(ii1) Explain how the characteristics of the
image would change if the object were
moved closer to the mirror.

Tl

(ii) 379eY 3T & A HfPd  fROT IRT
I FeIdT ¥ T HIfAT|

(iii) Tose ST & I &g # gdor &
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Question (English)

Question (Hindi)

3R RAepe o ST ar yfafss &
faervansit # Far aRadsr g

A driver installs a convex mirror of focal
length 20 cm as a rear-view mirror in his car.
One day, he observes that the image of a car
behind him appears to be formed 10 cm

Teh dleleh T SR H NS @ & fov
20 9T BieRd gt dTell 3de GUUT STl
gl 0 f&oT a8 d@ar ¢ & 398 I

Tl W SR & giafes gdor & 9F 10

image formed by the convex mirror,
including its size, and nature.

3. Evaluate the importance of using
convex mirrors in vehicles,
specifically focusing on their ability
to provide a wider field of view for
drivers.

behind the mirror. AT a@’ T &1 IET ¢l
1. Calculate the distance of the car ;
(object) from the mirror. L @R ( IEEQI) T q @ AT
2 2. What are the nature and o]
characteristics (size, type, and Sqer 90T ZaRT afafye
orientation) of the image formed by 2. o EE-T #
the convex mirror? ‘;IT% g faVae (3R, IR
3. Justify the use of a convex mirror for 3R RURY) sdr=v|
rear-view purposes with respect to .
the image properties. 3. 9T TR gUUT & I A 3qel U1 &
39T I, Hd GaNT FATT AT
gfafde & AWt & 3mR W
3fd 3EsT|
A convex mirror w%th a} chal lepgth of 20 oF 39 YU TS wed E):?r 20 Y
cm is used in a vehicle’s side mirror. A truck ) )
is observed in the mirror, and the image is %, Tch dlged H YT T SUUT & ¥ H
seen to be 1/3 the size of the actual truck, YT RRAT ST &1 U e @ guuT
with the image being upright and virtual. S
¢@T ST § 3R 3ger gididd aredfdes
1. Using the mirror formula, calculate == & 31epIT T 1/3 %’@'Ié' &ar &, aur
the object distance (the distance of ||~ _ _. ’
the truck from the mirror). gfafss @er AR 3w g gl
3 2. Explain the characteristics of the

1. YO {F HT 3G FIA §T, T&]
1 gl (g & gdor F gft) AT
ey

2. 3F 3dc GUUT ¢dRT JeATT T
gfafee & Awan3fi(3meR iRk

ehic) @I sarEar H|
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1\?(; Question (English) Question (Hindi)
3, g H 3del gUUT & 3IUANT &
HEcd FT Hodldel d1gel dTerdl Y
I0F AUF T AT YT F&
& Tiehor ¥ I
T Ifdd 39a0 TfoC aIy |
& forw 25 QA ®end g are
Fadd o 39T FT &
A person uses a concave lens with a focal
length of 25 cm to correct his vision. 1. 9gad 3yddd o i afead AT
9
1. Calculate the power of the concave A
lens used to correct the person's 2. Ase e v & W H
vision. 5 Y 7 v
2. Explain the role of concave lenses in aw ~ 1 3 .E ’
4 correcting myopia, and how the focal 3R ¥g Iear W Tose gfafss &
length of the lens helps in focusing BT FEr A FETIaT T
the image correctly on the retina. Al
3. Discuss the limitations of using gl
concave lenses for vision correction, ey @MysT & T 3 de
and explain the alternative corrective ) )
measures for severe cases of myopia. o & 39T dHr HAT T
AT e, 3R Fee o Ay &
MR Jault H Jhfeus
JURTcHS 34T i earear |
A glass prism has a refractive index of 1.5, &I & TUSH & Jadaie 1.5%, 3R
and the speed of light in air is 3 x 10® m/s. X
p g arg # gehrer T AT 3 % 105 H A §
1. Calculate the speed of light in glass .
using the formula involving the 1. 3adcietich & qF 1 3T
> 2 gigiacl‘i[ilvﬁél\jvdteﬁé refractive index of §(r, T SR A I
the material affects the speed of light . GRS & el &7 9acis
and the behavior of light when 9Tl T IAfd F F gHIGT
passing through different mediums. 5 .
3. Describe a real-life scenario where AT & 3 AEIAT §
the change in the speed of light due W AT Yhll T <Idgik Corsy
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No.

Question (English)

Question (Hindi)

to different refractive indices of
materials can be observed.

Jeoldr gl

3. Ueh aqIEdfdes SiigeT gRe’T &r
guid Y T8l QiR AT &
3Yadsies # IRaded & HROT
UhIeT T Arel H gRadel @ S
Hehll &

A convex lens produces an image three
times the size of the object when placed 20
cm away from the lens.

1. Derive the formula for magnification
in terms of object distance, image
distance, and focal length for a

Teh Jeel ol 20 QAT gl T IWN a&g
afdfde a&d & el [T a7 Fe1em g

1. 3q¢ o & AU ofF @ a&g &
o, gfafde $r gt 3 ofw &r
Brhd gl & el H e

6 convex lens. a1 iilaﬁl |
2. Using the magnification formula, 2. 3aYs gF T YA F:eh,
calculate the image distance. o o .
3. Using the lens equation, calculate the T of e | E‘S’I’ SICICEY
focal length of the convex lens. 3. ofF FHGIOT & 39N Fleh, 3ddl
o I BIehd gl AT |
A person suffering from myopia has a far point |wer fAere ¢fSe alw & qfea =afFa & fov
at 50 cm. To correct his vision, he uses a - N = \
concave lens. Calculate the power of the lens i rz >0 %—I 2 &
7 |lrequired. Illustrate the correction of vision using [T @& 37dde &F &1 39N HLT gl
aray diagram. HTaRTF o F Fr AFT AT HLI TF 0T
NG & ALIH F Tfoe guR & /AT HL|
Ravi is conducting a physics experiment to MR ) " e
understand the behavior of light when it passes A ) & R " . T
through different mediums. He uses a HETAT | Iollel Y 3Heh cIdgl &l
rectangular glass slab and a water tank. The mﬁ T I X ET & 98 Th
8 |lobjective is to study how the angle of refraction

changes when light enters the glass from air and
then passes from glass to water. The refractive
index of the glass is 1.5, and the refractive index

of the water is 1.33.

AR HIT HT gefeadr 3R ST T
Tl T 3UANT Xl &1 36T IE © T

u‘s’mwﬁmmﬁ;aawraq
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No.

Question (English)

Question (Hindi)

Using Snell's law, calculate the angle of
refraction when the light enters the
glass.

How does the angle of refraction
change when the light travels from glass
to water?

Explain the effect of the change in
refractive index on the direction of light
as it passes from air to glass and then to
water by diagram .

Discuss the practical applications of
refraction in daily life .

d FIT # 9T T ¢ AR R T &

STl # ST g, dv 379ddel o H a1

deolTd 37T &1 i &7 39ddedie 1.58

3R FT T UadTS 1.33 81

1. W%meﬁwwﬁg@,m
USRI hid H TAA T & ar

39adsT HIUT AT HL|
2. SIS YHIT T A AT H ST &,
39dde HIUT H FIT g1 gl g?
3. g & &g AR R e 7 S g
TehTel T feem W 3mades &7

JedTd & 9HE T ganT gFEs |
4. &% ShasT # AITdT & ARG
el oX =t |

1.

9 2.

A student is experimenting with a thin
convex lens. He places an object 12 cm in
front of the lens and observes that the image
is formed at a distance of 24 cm on the
opposite side. The student uses the lens
formula to find the focal length of the lens.
Based on the image formed, he also analyzes
its nature and position.

Using the lens formula, calculate the
focal length of the convex lens.
Analyze the nature (real or virtual)
and position (inverted or erect) of the
image formed.

What would happen to the image
position if the object distance was
increased to 24 cm?

Explain how the lens formula ]lc = %

1;helps in accurately predicting the

image position and nature when the
object distance and image distance are
known.

Teh O Ueh Udel 3l o & AT J3reT
Y TET ¢ a8 aq A 28 gl W
o & WA I@aT § AR d@ar § &
afdfee 24 FAT T gl W o & gl
3R STl §1 B ofF T 1 39T

R ofF H B gl AT AT &1 T
e SRR & S 3 Rul 31
faeeyor FXar g

1. o T FT 3T e 3d o
I By gl AT H|

2. 91 gU gfafss i gpfa (areafas
a7 A AR Rufa & r
faeervor 3|

3. 3PR TE] T g 24 FHAT X
ST, ar gfafss fr fufa & =
qRadeT gram?
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Question (English) Question (Hindi)

4. GASST &6 o7 A=~
YR oF F & A gl 3R
gfafes & gl I g W
gfafss & Fufd 3R g &
e AT A H TR gl

gl

10

SEEEY YTl & faele & FHROT FeAd

A rainbow is formed due to dispersion of T I o U F foIT STel &7
light. If the refractive index of water for red

light is 1.331 and for violet light is 1,343, |39l 1331 AR datelt yerer & faw

calculate the difference in speed of these 1.343 8%, ar ST & 3T alet gamrer T a1fa
lights in waterSpeed of light in vacuum = 3 . i .
0 m/s) P & ol 3R AT | (AT & Feprer &

Tt = 3 x 108 H/A)

Question (English & Hindi)

11

A concave mirror is used in a solar cooker. Explain how the mirror helps in concentrating
sunlight. Also, describe its focal length and how it affects the heating ability.

UF Haad 9T HT 3UANT R FH A fhar srar 1 wEemmse & aw odor g3
F THI P Fed FG A FQ AGE AT 81 FHS BIhA gt AR I F A
&THAT 9T ST YHIT T goid H|

12

A person sees a virtual, erect, and diminished image of an object. Identify the type of
mirror used and explain its working with a diagram.

U qfda R qdor & el awq @ amermd, W ik Bler  wiafaew dwen
g1 9gFd T F geR A ggA Y AR 3@ O wfea wwsd

13

Why does a swimming pool appear shallower than its actual depth? Explain with a diagram
and mention the concept involved.

F RFaffer qor el aafds mweus @ a9 wu w4 Ruar 2 R afia
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Q. Question (English & Hindi)

FHSATY 3T 3@ AT ITURYT &1 3edd@ i

Case Study 1:

Case:

A dentist uses a concave mirror to examine a patient’s teeth. The mirror is positioned close to
the teeth, forming a magnified and upright image. The dentist adjusts the mirror’s distance to
get a clearer image.

Th ga Rfecas (dentist) I3 & ardr &Y ST & v rade ggor (concave mirror) T
39T HAT &1 YT A aldl & 9 @1 AT &, foad favaRa siiv der gfafds
(magnified and upright image) Seidl g1 Rfhcas wfafds Fr Tose i & forw guor
H gt gEAET F:am B

Questions:
| Question (English) [ Question (Hindi) | Marks|
Why does the concave mirror form a ST 3FATTel EUOT A ] CI'Rir T@T
magnified image when placed close to the |[SITdT g, ar I8 farama gfafss i 1
iect?
object? ST &
If the dentist moves the mirror farther, gie Tafehcash guor & 3R QI hY ¢, ar .
how will the image change? gfafss & ar aRade grem
Suggest another real-life application where UHT Teh R 3ETERT & STEl faciel gqor 5
a concave mirror is used similarly. =i g 39T fHar Srar g

Case Study 2:

Case:

A student uses a convex lens to focus sunlight on a piece of paper. After a few seconds, the
paper starts burning due to the concentration of light at a focal point.
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Teh BT 3dd a¥ (convex lens) T 3T T & Tl & Teh FHEIT W higd He

& T aar gl $O Hhs e, FIETST STefad Il ¢ ifeh yahTer wrRw figqae Fea

g B

Questions:

| Question (English) [ Question (Hindi) Marks|
What happens to the rays of light when they |15 T RT3 ol § 3,,'3'(5“ e 1

pass through a convex lens? ar 3T TIY FAT giaT &7

What will happen if the student moves the afe o o F e 3R T 1

lens farther from the paper? g, dr T grem

Suggest a practical application of this o i@a\aia T Ueh hTagINeh 3-]?:ID'§|Tﬂ?T 5
concept in daily life. ERIEN

Case Study 3:

Case:

An old man has difficulty seeing nearby objects clearly. An eye doctor prescribes him convex

lenses for reading.

U Je IfFd &l arg &I a¥qU quel A HfSaAs g 81 a7 RAfhcas 3¢ e &
foIT 39 A (convex lens) & TH HT AHIRLY =T &

Questions:
| Question (English) [ Question (Hindi) | Marks|
What is the name of the vision defect in g TfSe 2l o1 Fgarar § forad o 1
hich by object: blurry? T ¢ 3
which nearby objects appear blurry $r W ggg;ﬁ- 1%‘-@-3 adar %?
Why does a convex lens help in correcting |31 o 3 eIV I {,'E“U' A5y 1
this defect? e grdr g7
Suggest another defect of vision and its Eﬁl’é’ 3=y Tfe A 3R 38 HjTIT <pT ’
correction. 3T Fd1sU|
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Case Study 4:

Case:

During a rainy day, a child notices a rainbow in the sky. The science teacher explains that the

rainbow is formed due to dispersion of sunlight by raindrops, which act as tiny prisms.

Teh aW & T&T, Ueh arell TN H AN (rainbow) TAT | =T et adra §
R saaatr &l ﬁﬂﬁ'UT'\q}rl' & Y1 & JIgdd (dispersion of sunlight) & HRUT g &,
Fifer g FT ¢ BIC WA AT dE A HLr gl

L
N

Questions:

‘ Question (English) H Question (Hindi) ||Marks‘
Why does white light split into ST Hihe HRRT U WA A IORA & A
different colors when passing through a|[Tg Taf@iee T & Far Asnfaa & srar 1
prism? ¥

If the raindrops were not present, g auT &7 & o7 gy, ar F4r SeeeTy

would the rainbow still be visible? e ’ > 1
Why? fe@rs ¢an #i

Give another example where dispersion cfeeh Sfaed & fa&iqor (dispersion) T T

. SR . 2
is observed in daily life. 3R 3T &

Case Study 5:

Case:

During sunrise and sunset, the sky appears reddish. A student asks why this happens, and the
teacher explains that scattering of shorter wavelengths like blue and violet makes the longer

wavelengths like red more visible.

e 3 gaed & qag e afaar @ ewrs &ar §1 U ofF qodr § &
T 7 g gl et adrd & o6 o1 aRerded arelt fRvon (e, durel) #1 gt
g ST &, foaw ot aereed arelr faot (aren) e fewrs & €
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Questions:

| Question (English) | Question (Hindi) | Marks|
Why does the sky appear blue during &t & 3Mep1er oAt A1 e@dr g, aifehet |
the day but reddish at sunset? TATET & GHT oTeT FAT g7 Sdr g2
[N
Would the sky appear blue on the T THAT TR ATRIRT ater fe@am? /T AT 1
Moon? Why or why not? FIT AGT
Give another real-world application of U1 & ehIoTeT T Uk IR cATaEIRe )
light scattering. 3STeI0T &
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