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Point-by-Point Chapter Concept & Formula Overview

ey % figan gea fraw, g @ aea
Topic / fig Key Concepts, Equations & Rules (English) TR HAYURUY, HHieheor gd fAaw ()
1. Mirror Formula /v +1/u=1/f;R =2f;m = h'/n = -v/u (Concave f < 0, Convex f  TUT & 1/v + 1/u = 1/f; sm@F m = -v/u
> 0)
2. Refraction & Snell's sini/sinr = ny;; Absolute ny, = ¢ / v (¢ = 3 x 108 m/s; Diamond i a1 fFm: sin i/ sin r = fR¥ARfew; n, = ¢/
Law n = 2.42) v
3. Lens Formula 1/v = 1/u = 1/f; m = h'/h = +v/u (Convex lens f > 0, Concave lens ﬁﬁ?ﬁ: 1/v = 1/u = 1/f; 3m@e= m = +v/u
f<0)
4. Power of Lens P =1/f (in metres) = 100 / f (in cm); SI Unit = Dioptre (D) dAg dremarP = 1/ f (Hfrex 8); g =
SR (D)
Concave Mirror: Object between P and F (Ex 9 Q2 & Q7) Convex Lens: Object at 2F: » Image at 2F: (Same Size)

A' (Virtual & Enlarged)

* 2F: F
C F \

Fig 9.1: Concave Mirror & Convex Lens Ray Diagrams — TYBA Coaching Centre

—

Section A: Concept Check — Fill in the Blanks & True/False
TS I: AU AT — e e 09 T/ 38T (Q1-Q8)

Q1. [EN] The relation between radius of curvature (R) and focal length (f) of a spherical mirror is R =

[HI] TTiefta gdor &t aehar Bsa (R) SR ®ieed & (f) # ¥&w R = gl

Q2.[EN] A mirror is used as a rear-view mirror in vehicles because it gives an erect image and a wider field of view.

[HIl aef d ug-gracdorhwa s gdor ol SU&T gl &1

Q3. [EN] The speed of light in vacuum is m/s.
[HI] fafa & uenrar & aret Ht/a gt 81

Q4. [EN] The Sl unit of power of a lens is
[HI] <5 & &mar &1 S| AR gl

Q5. [EN] When a ray of light travels obliquely from an optically rarer medium to a denser medium, it bends the
normal.

[HI] ST/& vreptar fohvoT faRet Oreaw & e A1edd | ST 8, af ag ifedd &t ehdt! ¢

Q6. [EN] [True/False] The focal length of a concave mirror is taken as negative, whereas that of a convex mirror is positive.
[HI] [S/3mca] STadd 0T Y hiehd Yt FUTcTeh aT 3Tl GUUT el &FTeH BidT &

Q7. [EN] [True/False] A concave lens can form both real and virtual images.
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[HI] [T/3/Ec] Sradel @iF ardide 3R M9t S UehR & Ufdfeie a7 TehdT 81

Q8. [EN] The magnification produced by a plane mirror is always
[HI] Trae cioi grRISOF smaeiged ____ gar gl

Section B: Multiple Choice Questions (MCQs)

3 : qgRaweda T (Q9-Q16)
Q9. [EN] Which one of the following materials cannot be used to make a lens?
[HI] =1 & § Si9-91 geref &9 9 & forg ugea 78t foka ST gekar?
(a) Water (b) Glass (c) Plastic (d) Clay (fag})

Q10. [EN] The image formed by a concave mirror is virtual, erect, and larger than the object. Where should be the position of
the object?

[HI] foreht feiar aT srader gUoT gRT a1 wfafeer smredt, e qer foT & 81 uran man a¥g i (A sgl gt anfgy?
(a) Between Fand C (b) AtC (c) Beyond C (d) Between Pole P and Focus F

Q11. [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] foeft foia o1 arafaer G Ta a1t o1 ufafae uTed oeat & iy fofar ot S<iet @i & e+ ahgl 3&?
(a) At F  (b) At twice the focal length (2F4) (c) Atinfinity (d) Between O and F

Q12. [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:
[HI] foreht wiefia adfor qo foRelt udet Tieftar o9 a1 i thihd gikar —15 &t 1 ador o g 9eaa: &

(a) Both concave (&t sraaet)  (b) Both convex  (c) Mirror concave, lens convex  (d) Mirror convex, lens concave

Q13. [EN] No matter how far you stand from a mirror, your image appears erect. The mirror is likely to be:

[H1] feseft gdor @ sy =g fhat 8 & R @S g, ammuent nfafda g e udid ghar g1 ador &:

(a) Only plane (b) Only concave (c) Only convex (d) Either plane or convex

Q14. [EN] Which lens would you prefer to use while reading small letters found in a dictionary?
[HI] srsgenisT & BIE 318RT i Uet & Iy 31T BiIF-TT A UZg heat?

(a) Convex lens of f =50cm (b) Concave of f =50cm (c) Convex lensof f =5cm (d) Concave of f =5cm

Q15. [EN] The focal length of a lens of power -2.0 D is:
[HI] -2.0 D &rmar aret o &l thiehd gt &:
(a) +0.5m (b) -0.5m (-50cm) (c)+2.0m (d)-2.0m

Q16. [EN] If the refractive index of water is 4/3 and speed of light in vacuum is 3 x 108 m/s, the speed of light in water is:
[HI] afe STt a1 Sruad-iieh 4/3 &, Y STel § eh1ST chl TTel gIft:

(@) 2.25x 108 m/s (b) 4 x108m/s (c)1.5x 108 m/s (d) 3 x 108 m/s

Section C: Assertion-Reason Questions
e T: AMNHAT-FROT 787 (Q17-Q19)

Directions for Assertion-Reason Questions / 3feru=-srRoT usil & forg Adar:

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option:
(a) Both A and R are true and R is the correct explanation of A. (A 3R R giFi 9 & 3R R, A &Y g et &l §1)

(b) Both A and R are true but R is NOT the correct explanation of A. (A 3R R & 91 & tig R, A <! 9g! e Tl shedl 81)

(c) Ais true but R is false. (A 91 § Tig R 319 §1)

(d) Ais false but R is true. (A 3/ & Tig R 9 81)

Q17.[EN] Assertion (A): Convex mirrors are used as rear-view mirrors in vehicles.
Reason (R): Convex mirrors always form virtual, erect, diminished images and have a wider field of view.

[HI] SR (A): aTE # ST GUUT Gl UY-3RT GUUT & & H aadT & St 81
RUT (R): I8 T&a TieT T Bl Hidfde SHIT & TuT S5 §fe-8 agd 311 &l

Q18. [EN] Assertion (A): Refractive index of diamond is 2.42, which means light travels 2.42 times faster in diamond than in
vacuum.
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Reason (R): Refractive index n = Speed of light in vacuum (c) / Speed of light in medium (v).
[HI] sfAeRe (A): ER ol Sraacies 2.42 g foraenr o12f & fon €R & Uemrer 2.42 A7 AT Feld B
&RUT (R): 3Uddich n = ¢ / v g1 81

Q19. [EN] Assertion (A): If half of a convex lens is covered with black paper, it still forms a complete image of the object.
Reason (R): Light rays from the object can still refract through the uncovered half of the lens, though image brightness
decreases.

[HI] sifRerye (A): ST SIE ST STTYT T ShTet TSl O Ganrt UR off a8 g a1 gof ufafsie a=mam 81
HRT (R): et 3 91T § UemieT fopwol sroafda g ufafde st €, aaf Tme & & STt &1

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
gz T Afd g Ia8qF 927 (Q20-Q25)

Q20. [EN] State the two laws of reflection of light.
[HI] geprar & wRiedH & g1 Fam ot

Q21. [EN] State the two laws of refraction of light (including Snell's law).
[HI] srem1er & sraad= & gt fam (T & o afga) faf@ul

Q22. [EN] The magnification produced by a plane mirror is +1. What does this mean?
[HI] 9de gUur gRT 3= smasf +1 &1 g9eht aram o7 82

Q23. [EN] Find the focal length of a lens of power -2.0 D. What type of lens is this?
[HI] -2.0 D &m™dT aTel 79 <l thiehd & 1 ShifSIg | I8 fhY TR ol o9 672

Q24. [EN] A doctor has prescribed a corrective lens of power +1.5 D. Find its focal length and nature.

[HI] Sz A +1.5 D &r7ar a1 deityeh og FufRa fomar 81 wiend gt @ wepfa aarsyl

Q25. [EN] Name the type of mirror used in: (a) Car headlights, (b) Rear-view mirror, (c) Solar furnace.

[HI] (a) &R & §sa1ge, (b) UY-3T TUT, AT (c) TR gl & e guun & A fafeg)

Section E: Short Answer (SA) Practice Questions (3 Marks Each)
g 3: Y ITAT AT U (Q26-Q31)

Q26. [EN] We wish to obtain an erect image of an object using a concave mirror of focal length 15 cm. What should be the
range of object distance? State nature and size of image.

[HI]1 15 S+ wiend T & sraae qdor & e ufafda o &= o forg fofia et g8t o aReER, Tepfal @ smenr faifeg

Q27.[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.

[HI] 5 S+t e fefar 10 S+t thiere gt & SifHa) 9 & 25 It R w@n 8| ufafela & FRAf, argst Tt uepfa 3ma HifSig)

Q28. [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?

[HI1 15 S wierg g T Sradd o foid a1 ufdfed g @ 10 Tt ot W a1ar g1 foa o & fopat gt ;R 82

Q29. [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 S ®iend gt & It gUur § aig foa 10 I gff iR <@ &1 ufafee &t RS qer uepfa 3ima Sifsg

Q30. [EN] Explain refraction of light through a rectangular glass slab and define lateral displacement.

[HI] 3MaarehR hid & Wid ¥ UhIRT & 3TUac- ohi JHSTSY a7 UTfieh A= st aRenfia hifsig

Q31. [EN] A convex lens of focal length 20 cm is placed in contact with a concave lens of focal length 40 cm. Find the power
and focal length of the combination.

[HI] 20 I+t tieRd gt T ITet e 3R 40 Tt thiend T T S1ade oiel HUeh | @ & | TaToT & &aT 3R tiend & F1d hifig|

Section F: Long Answer & Analytical Questions (5 Marks Each)
e E: e I U fedwunare weT (Q32-Q35)

Q32. [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 of the image, its nature and size.
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[HI] 5.0 S+t <arg a1 ants fofar 30 Tt asha s o foneft It ador & A 20 It o wR < g1 ufafeia 6 ffa, uepfar qor arswt @ima difsg

Q33. [EN] An object of size 7.0 cm is 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 nature of the image.
[HI1 7.0 S+t TS o1 IS o 18 Tt thichd 3t o fohelt Sraae GUuT & AT 27 I+ g oR <eam mam &1 O &t gdor & fohat ot iR @? ufafea ar
TSST 9T Uepfd I RISl

Q34. [EN] State the New Cartesian Sign Convention for reflection by spherical mirrors (5 rules).

[HI] Tefa qdur gRT WRiad & forg 78 ardia g aRurdt & gt fFam fafeg)

Q35. [EN] Draw ray diagrams and tabulate image position, size, and nature for a Convex Lens when the object is placed at: (i)
Infinity, (ii) Beyond 2F,, (iii) At 2F,, (iv) Between F, and 2F,, (v) At F,, and (vi) Between O and F;.

[HI] 35 dia & g e & aeft 6 AT & fog ufafda i fRfa, smer sk vefa i aroft smgUl

Section G: Case-Study / Competency-Based Questions

e M FH-TZI meia weT (Q36-Q37)

Q36. Case Study 1 (Dentist & Shaving Mirror):

A dentist uses a small spherical mirror of focal length 12 cm to examine a patient's tooth cavity. He holds the mirror at a
distance of 8 cm from the tooth.

(i) Which type of spherical mirror is used by the dentist?

(ii) Calculate the position of the tooth image (v) using the mirror formula.

(iii) Find the linear magnification (m) produced by the mirror.

[HI] Tes &a fRifchctten 12 S+t thichd g3t & adoT ot afd & 8 Jft i gt R T 81 (i) <dor ot UahRR, (ii) Tfafsia & [ (v), (iii) smad= (m) I
HifSTl

Q37.Case Study 2 (Refractive Index of Media):

The refractive indices of four media A, B, C, and D are: A (Water) = 1.33, B (Kerosene) = 1.44, C (Crown glass) = 1.52, and D
(Diamond) = 2.42.

(i) In which medium is the speed of light maximum and in which is it minimum?
(ii) When light travels from Water (A) to Crown glass (C), does it bend towards or away from the normal?
(iii) Calculate the speed of light in medium C (takec = 3 x 108 m/s).

[HI] TR #7eet & sruacd-ics A=1.33, B=1.44, C=1.52 a1 D=2.42 | (i) eh121 ! a1t fohed s1fdchan g fohad gaaw 82 (i) A CH TR W
forzoT foRer 7&t? (iii) mTesT C & et <l a1et |

Complete Answer Key & Detailed Solution Hints (STTHTAT Td &1 Wkhd)

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q1 2f Q2 Convex (3de)

Q3 3 x 108 m/s Q4 Dioptre (™R - D)

Q5 Towards (37R) Q6 True / g

Q7 False / 3/ (g Smudt @ ster ufafde a4 8) Q8 +1

Q9 (d) Clay Q10 (d) Between P and F

Qn (b) At 2F,4 Q12  (a) Both concave

Q13 (d) Either plane or convex Q14 (c) Convex lens of f =5 cm

Q15 (b) -0.5m Q16 (3) 2.25 x 108 m/s

Q17  (a) Both A and R true, R explains A Q18 (d) Ais false, R is true

Q19 (a) Both A and R true, R explains A Q20 (1) Angle of incidence = Angle of reflection (Zi = £r); (2)

Incident ray, normal, reflected ray lie in same plane

Q21 (1) Incident ray, refracted ray, normal lie in same plane; Q22 '+'means virtual & erect; "' means image size equals
(2) sini/ sin r = constant (ny) object size (h' = h)

Q23 f=1/(-2.0) = -0.50 m (=50 cm); Concave (diverging) Q24 f=1/(+15) = +0.67 m; Converging (convex) lens
lens
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)

Q25 (a) Concave mirror, (b) Convex mirror, (c) Concave Q26 0cmto 15 cm (between P and F); virtual, erect, and
mirror enlarged behind the mirror

Q27 v =+50/3 = +16.67 cm; h' = -3.33 cm; Real, inverted, Q28 =-15cm, v =-10cm = 1/u = -1/10 - (-1/15) = -1/30 =
diminished u=-30cm

Q29 u=-10cm, f=+15cm=>1/v=115+110=1/6=>v = Q30 Emergent ray is parallel to incident ray (Zi = Ze) but
+6.0 cm (virtual & erect behind mirror) shifted sideways (lateral displacement)

Q31 Py=+5D,P,=-25D=>P=+25D,f=+40cm Q32 f=+15cm,u=-20cm = v =+60/7 = +8.57cm; h' =
(converging) +15/7 = +2.14 cm (virtual, erect, diminished)

Q33 u=-27cm,f=-18cm = v =-54cm (54 cminfrontof Q34 Pole P is origin; light from left; left of P is (-), right is (+);
mirror); h' = =14.0 cm (real, inverted, magnified) above axis is (+), below is (-)

Q35 Complete 6-row table from F, (point size) to same side Q36 (i) Concave mirror (f=-12 cm); (i) 1/v = =1/12 - (-1/8) =
(virtual, erect, enlarged) 1/24 = v = +24 cm; (jii) m = -24/(-8) = +3

Q37 (i) Maxin A (Water), Min in D (Diamond); (ii) Towards — Verified Zero-Error Key — TYBA Coaching Centre

the normal; (iii) v = 3x108 / 1.52 = 1.97 x 108 m/s
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