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General Instructions /| I fAEer

« 1. All questions are compulsory. Internal choices are provided in Sections B, C, and D. (@fi ux siffarf g1 @8 9, 9
3R g F 3ridRes faered foy 1w §1)

« 2. Section A (@z 31): Q1 to Q6 are Objective Type Questions (4 MCQs & 2 Assertion-Reason) carrying 1 mark
each (6 x 1 = 6 Marks).

« 3. Section B (@sa): Q7 to Q9 are Very Short Answer (VSA) Questions carrying 2 marks each (3 x 2 = 6 Marks).

« 4. Section C (@@= ¥H): Q10 to Q11 are Short Answer (SA) Questions carrying 3 marks each (2 x 3 = 6 Marks).

« 5. Section D (@s%): Q12 is a Long Answer (LA) Question carrying 4 marks (1 x 4 = 4 Marks).

« 6. SectionE (@@= ¥): Q13 is a Case-Study / Competency-Based Question carrying 3 marks (Sub-parts i, ii, iii of 1
mark each = 3 Marks).

Section A: Objective Type Questions (1 Mark x 6 = 6 Marks)
T3 IA: TEIS UL (AT 1 37F)

Q1. [1 Mark] [EN] Which one of the following materials cannot be used to make a lens?
[HI] 7= 7 @ SiF-41 vard &9 a9 & g wgert =161 fohar 511 dehar?
(a) Water (b) Glass (c) Plastic (d) Clay

Q2. [1 Mark] [EN] The image formed by a concave mirror is observed to be virtual, erect and larger than the
object. Where should be the position of the object?

[HI] foneht foier ot sradet guoT gRT a1=1 ufafee smreht, <tem qun foa @ a2 uran man) aeg 6 (R gl g @nfzg?
(a) Between Fand C (b) AtC (c) Beyond C (d) Between the pole P and principal focus F

Q3. [1 Mark] [EN] Where should an object be placed in front of a convex lens to get a real image of the size of the
object?

[HI] fo<ht foi op1 areafder qer Tu= 18t a1 ufafse U &q & foig o ot 3et &1 & IT9A hal 3@ ?
(a) At principal focus  (b) At twice the focal length (2F1) (c) At infinity (d) Between O and F4

Q4. [1 Mark] [EN] A spherical mirror and a thin spherical lens have each a focal length of =15 cm. The mirror and
the lens are likely to be:

[H1] foreht miiefta qdor qar foreht Uaet Mefta o9 &l Sl thichd gRATl =15 ST &1 gUoT auT g d9ad: 8
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(a) Both concave (b) Both convex (c) Mirror concave, lens convex (d) Mirror convex, lens concave

Q5. [1 Mark] [EN] Assertion (A): A convex mirror is preferred as a rear-view mirror in vehicles.
Reason (R): It always forms an erect, diminished image and provides a wider field of view.

[HI] 3rfYery (A): Tl & I GUUT i UY-3A SUUT S &Y & G & STt 81
RO (R): I8 T&g e g Bier ufdfed I-1aT1 § SR $9eT ge-87 Jgd S1fda &

(a) Both A and R true, R explains A (b) Both A and R true, R does not explain A (c) A true, R false (d) A false, R true

Q6. [1 Mark] [EN] Assertion (A): The power of a concave lens of focal length 2 mis +0.5 D.
Reason (R): Power of alens P =1/ f (in metres), and focal length of a concave lens is negative.

[HI] 3rfYry= (A): 2 S Bihg g3t aTet Sadd ol e +0.5 D 8l
RO (R): &9 <l & P = 1/f (+fiex #) gidt & TUT S7add o9 chl thichd g3l UM Bidil 8

(a) Both A and R true, R explains A (b) Both A and R true, R does not explain A (c) A true, R false (d) A false, R true

Section B: Very Short Answer Questions (2 Marks x 3 = 6 Marks)
T3 T Afd Y ITHT U7 (VAT 2 3{F)

Q7. [2 Marks] [EN] The refractive index of diamond is 2.42. What is the meaning of this statement? Also find the
focal length of a lens of power -2.0 D.

[HI] &R e sruadics 2.42 81 39 HY &l T AU 82 T1Y 61 —2.0 D &1 dTel o9 &Y Hiehd gt A1d hIfSIg|

Q8. [2 Marks] [EN] An object is placed at a distance of 10 cm from a convex mirror of focal length 15 cm. Find the
position and nature of the image.

[HI] 15 3 tiera gt & foret St UuT @ 1S o 10 T+t g wr <@ g1 wfafes & fRafa Jur gepfa 3ira IS
OR / 3@t

[EN] A concave lens of focal length 15 cm forms an image 10 cm from the lens. How far is the object placed from
the lens?

[HI] 15 3 tiera gt o1 1S Sraae «id fohelt e ot ufafda ofa & 10 d+t gt IR s=man 81 fofe of @ fohaht ot R f¥a 82

Q9. [2 Marks] [EN] The magnification produced by a plane mirror is +1. What does this mean?
[HI] Ter 99aer g4ur gRT 307 SMaeiT +1 &1 g oaT 37 §?

Section C: Short Answer Questions (3 Marks x 2 = 6 Marks)
T3 q: @Y IA0G U7 (&S 3 3F)

Q10. [3 Marks] [EN] An object 5 cm in length is held 25 cm away from a converging lens of focal length 10 cm.
Find the position, size, and nature of the image formed.

[HI] 5 3 e lS fofia 10 S wiend gt o fonelt srf9ard) of @ 25 At gt R <@ Sirar 81 wfafde & [RAfS, argst aur uegpfa 71a
HifSml

Q11. [3 Marks] [EN] Name the type of mirror used in the following situations and support your answer with
reason: (a) Headlights of a car, (b) Side/rear-view mirror of a vehicle, (c) Solar furnace.

[HI] = fRfaat & uged aUoT &1 YR Sd18 98T SRUT SITSIY: (a) R &1 $HEY (88a015C), (b) aTe o urs/ugy-gea quvr, (c) IR
9l

OR / 31yar
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[EN] An object 5.0 cm in length is placed at a distance of 20 cm in front of a convex mirror of radius of curvature
30 cm. Find the position, nature, and size of the image.

[HI] 5.0 S+t iaTs a1 hls foia 30 Ft aehar BroaT o fohelt Iiet gUor & d+ 20 Wt g WR 3@ man g1 ufdfee <t fedfd, wepfa e
15 71 Hifog|

Section D: Long Answer Question (4 Marks x 1 = 4 Marks)
Tg T A" 30T UL (4 3F)

Q12. [4 Marks] [EN] An object of size 7.0 cmis placed at 27 cm in front of a concave mirror of focal length 18 cm.
At what distance from the mirror should a screen be placed, so that a sharp focussed image can be obtained?
Find the size and the nature of the image.

[H1] 7.0 T+t Q15T o ehls o 18 At thiend g3t & fehelt Steraret Uor & A= 27 T+t gt wR 3@ T g1 auur & fehat g uR famedt ud
I T o 3T IR 9T 1 TE Bihad Ufdfea ure forar S ach? ufdfda a1 argst a1 uefa 71d hiforg|

OR / 31yar

[ENI] State the laws of refraction of light. What happens when one-half of a convex lens is covered with black
paper? Explain.
[HI] vrerter & sroerd= & fam fafRay | afe 3<e 9 o ST 9T shiet ShrTeT 9 & a1 SITe af @ giv? 99ssy|

Section E: Case-Study Based Question (3 Marks x 1 = 3 Marks)
WS g FY-TTST AT UL (3 i)

Q13.[1+ 1+ 1= 3 Marks] [EN] An optician tests two lenses A and B. Lens A has focal length +25 cm and Lens B
has focal length -50 cm.

(i) Identify the nature (convex or concave) of Lens A and Lens B.

(ii) Calculate the power of Lens A and Lens B in dioptres.

(iii) Find the net power of the combination if Lens A and Lens B are placed in contact.

[HI] Tes venTfres fasioa & ot A (Wiend gt +25 dt) 3R B (thiehd g —50 Tft) i Sita sz &1

(i) &9 A 3R &9 B <l Uepfd (IT T S1adel) FdTsy|

(i) 9 A 3k g B &t erar (st ) A9 HifSg)

(iii) T T el Fuh H @ TR ST &HAT T gT?

Marking Scheme & Model Answer Key (STTHIAT T4 3 TiStT)

Q.No. Model Answer & Stepwise Marking Breakdown (English & Hindi) Marks
Q1 (d) Clay (fg}). 1
Q2 (d) Between the pole of the mirror and its principal focus. 1
Q3 (b) At twice the focal length (2F;). 1
Q4 (a) Both concave (3} 3rad«). 1
Q5 (a) Both A and R are true and R is the correct explanation of A. 1
Q6 (d) Ais false, R is true (Power is -0.5 D). 1

Q7 Speed of light in diamond is 1/2.42 times the speed of light in vacuum [1M]. Focal length f = 1/(-2.0) 2
= =0.50 m (-50 cm, concave lens) [1M].
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Q.No. Model Answer & Stepwise Marking Breakdown (English & Hindi) Marks

Q8 u=-10cm, f=+15cm. 1/v =1/f - 1/u = 1/15 - (-1/10) = 5/30 = 1/6 = v = +6.0 cm (behind mirror, 2
virtual and erect) [2M]. (OR part: u = =30 cm).

Q9 1" indicates that the size of the image is equal to the size of the object [1M]; '+' sign indicates that 2
the image is virtual and erect [1M].

Q10 u=-25cm,f=+10cm,h=5cm.1/v=1/10 - 1/25 = 3/50 = v = +16.67 cm [1.5M]. h' = (v/u)h = 3
(50/3)/(-25) x 5 = =3.33 cm (Real, inverted, diminished) [1.5M].

Qn (a) Concave mirror (bulb at focus gives powerful parallel beam) [1M]; (b) Convex mirror (gives erect 3
image & wide field of view) [1M]; (c) Concave mirror (concentrates sunlight at focus to produce
heat) [1M].

Q12 u=-27cm,f=-18cm,h=70cm [IM]. 1/v =1/f = 1/u=-1/18 = (-1/27) = (-3 + 2)/54 = -1/54 > v 4
= =54 cm (screen placed 54 cm in front of mirror) [1.5M]. h' = (-v/u)h = =(-54)/(-27) x 7 = =14.0
cm (Real, inverted, magnified) [1.5M].

Q13 (i) Lens A: Convex (converging); Lens B: Concave (diverging) [1M]. (ii) P, = 100/25 = +4.0 D; Pg = 3
100/(-50) = =2.0 D [1M]. (iii) Net Power P = P + Pg = +4.0 - 2.0 = +2.0 D [1M].
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