Chapter 10: Light - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

C’Aapz‘er Review

o Light travels in ctraight lines in & uniform mediom; its cpeed in vacuvm ic 3
x 108 m/c. Reflection i¢ the bouncing back of light from a poliched curface.
Laws of reflection: (1) the angle of incidence equals the angle of reflection
(Li=Lr): (2) the incident ray, the reflected ray and the normal at the
point of incidence all lie in the came plane.

Image formed by a plane mirvor: virtual and erect, of the came cize ac the
object, formed behind the mirvor at the came distance ac the object ic in
front, and [aterally inverted (left becomee right).

Spherical mirrore: concave (reflecting curface curved inwards) and convex
(curved outwards). Terme: pole (P), centre of curvature (C), radive of
curvatore (R), principal axis, principal focus (F) and focal length (F). For
cpherical mirrors of emall aperture, R = 2f, i.e. the focus i¢c midway
between pole and centre of curvature. Aperture i€ the diameter of the
reflecting curface.

Rules for ray diagrams for mirrors: (1) a ray parallel to the principal axis
passec through (concave) or appearc to diverge from (convex) the focus
after reflection; (2) & ray through the focus (concave) or directed towards
the focus (convex) becomee parallel to the axis; (3) a ray through the
centre of curvature retraces its path; [ 4) a ray incident at the pole ic
reflected making equal angle with the principal axis.

Concave mirror images: object at infinity — image at F, highly diminiched,
real, inverted. Beyond C — between F and C, diminiched, real, inverted. At
C — at (, came cize, real, inverted. Between C and F — beyond (,
enlarged, real, inverted. At F — at infinity, highly enlarged, real, inverted.
Between P and F — behind the mirror, enlarged, virtual, erect.
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Convex mirror images: object at infinity — at F behind the mirror, highly
diminiched, virtual, erect. Anywhere between infinity and P — between P
and F behind the mirror, diminiched, virtual erect Uces: concave mirror in
torches, headlights, chaving mirvors, ENT doctor'e head mirvor, colar
Furnaces, denticts; convex mirvor in vehicle rear-view mirrors becavce they
give an erect, diminiched image and a wider field of view.

Cign convention (New Cartecian): all distances are measured from the
pole; distances along the direction of incident light are positive and against
are negative; heights above the principal axis are positive and below are
negative. For mirrors, object dictance u ic alwaye negative; focal length of
concave mirvor negative, of convex mirror positive.

Mirror formula: 1/v + 1/u = 1/F. Magnification m = hfh = —v/u. MNegative
m means a real, inverted image; positive m means & virtual, erect image. [m/
> 1 means enlarged; [m] < 1 means diminiched.

Refraction ic the bending of light ac it pascec obliquely from one
trancparent medivm to ansther due to change in cpeed. Light bende
towards the normal when going from rarer to denser medivm (cpeed
decreaces) and away from the normal when going denser to rarer. Laws of
refraction: (1) incident ray, refracted ray and the normal lie in the came
plane; (2) Swell'e law: in i /[ cin ¥ = constant for a given pair of media.
Refractive index mn = ¢ [ v = cpeed of light in vacuvm [ cpeed of light in
medivm. Relative refractive jndex hyq = vy / vy. O,btica/ den ity i¢ different
From mass dencity: a medivm with higher refractive index ic optically
dencer. Refractive index values: air 1.0003, water 1.33, 9lace 1.5 (crown
glase), diamond 2.42 (highect), kerocene 1.44, ice 1.31, alcohol 1.36. (ight

travels cloweet in diamond.
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Refraction through a rectangular glase clab: the emergent ray ic paralle/
to the incident ray but ic laterally displaced. Real life effects of refraction:
a pencil appears bent in water, a coin in a vessel looks raised, a pond
appears challower, Stare twinkle and the cun appearc raised at cunrice
[atmac,bheric refraction), and objects at the bottom of a tank appear
closer.

Lens: a transparent material bound by two cpherical curfaces. Convex lens
(converging) ic thicker in the middle; concave fens (diverging) ic thinner in
the middle. Terms: optical centre (0), principal axis, principal focus (Fy ana
F, on either cide), focal length (F) and centre of curvatore. Pules for ray
diagrams: a ray paraflel to the axis passec through (convex) or appearc to
come from (concave) the focus; a ray through the optical centre goes
ctraight without deviation; a ray through the focus becomes parallel.
Convex lens images: object at infinity — at Fy, highly diminiched, real,
inverted. Beyond 2F, — between F, and 2F,, diminiched, real, inverted. At
2F, — at 2F,, came Size, real, inverted. Between Fy and 2F; — beyond
2F,, enlarged, real, inverted. At Fy — at infinity, highly enlarged, real,
inverted. Between Fy and () > on the came Side ac the object, enlarged,
virtual, erect [magm‘@/‘ug glacc). Concave lens: alwaye virtual, erect and
diminiched image between the focus and optical centre.

Lens Formula: 1/v = 1/u = 1/F. Magnification m = h/h = v/u. Power of a
lens P = 1/F (F in metrec); the ST anit ic disptre (D). 1D ic the power of a
lens of focal length 1 m. Convex lens has positive power; concave lens has
negative power. For lence¢ in contact, the total power P = Py + Py + Py +

... Opticians uce power to prescribe lencec.

Important Formulas / alues

(aws of reflection: Li= Lr; Speed of light ¢ = 3 x 108 u/c
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Focal length: f = R/2 (cpherical mirvor)

Mirror formula: 1/v + 1/u = 1/F ; Magnification (mirvor): m = hifh = —v/u
Suelle law: ¢in i [ ¢in ¥ = constant = ny,

Refractive index: n = ¢ /v ; hyg = vy /v, =0y, [ iy

Lens formula: 1/v - 1/u = 1/F; Magnification (lens): m = h/h = v/u

Power of lenc: P = 1/F (F in metrec), unit dioptre (D) ; Combination: P = P,
+ Py + ...

Q’gn convention: u negative; F negative for concave mirror and concave

lens; F positive for convex mirror and convex lens

Key Terme

Reflection / Refraction — Reflection: bouncing back of light from a curface;
refraction: bending of light on passing From one medivm to ancther.
Principal focus — The point on the principal axic where parallel rays converge
(or appear to diverge from) after reflection or refraction.

Centre of curvatvre / Radivs of curvature — Centre of the cphere of which
the mirror ic a part [ its radivs, R = 2f.

Real [ Virtual image — Real: formed by actual meeting of rays, can be
obtained on & ccreen; virtual: formed by apparent meeting, cannot be
obtained on a ccreen.

Magnification — Ratio of the height of the image to the height of the object.
Refractive jndex — Ratio of the cpeed of light in vacuum to that in the
medivm; chowe the optical dencity.

Lateral displacement — The perpendicular chift between the incident ray and
the emergent ray through a glass clab.

Optical centre — The central point of & lens; & ray passing through it goes

undeviated.
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Power of a lens — The ability of a lens to converge or diverge rays; P = 1/F
measured in dioptre.

Dia,btre - ST unit of power; power of a lens with focal length 1 metre.

Diagrame / Flowcharte
Types of Spherical Mirrore and (enses
Spherical optics
el E{ETUT/ﬁ’ﬂ
|
Concaue mrrak Convex mrror Convex /enc Concave lens
T o
I
Con verging; F D/verg/‘ng; F Con verg/‘ny; F Diverging; £
negative positive positive; P+ negative; P -

Reflection by Concave Mirror: Ray Rules

Ray parallel to axis — passec through F

!
Ray throvgh F — emergec parallel

l
Ray throvgh C — retraces ite path

!
Ray at P — reflects at equal angle

!

Intercection point givee the image
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Concave Mirror Image Positions (ac object approaches)

Object at infinity: image at F, tiny, real
!
Beyond (: between F and C, diminiched
!
At C: image at C, came size
!
Between C and F: beyond (C, enlarged

!
Between P and F: virtual, erect, enlarged

Refraction at a Rarer-to-Denser Boundary

Ray enters denser medium (glasc/water)

!
g’,beea/ decreace¢

;
Ray bends towarde the normal

|
Oéeyf Snell'e law: ¢in i [ ¢in v = n
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Convex (ens Image Positions (ac object approaches)

At infinity: image at F,, point-sized, real
J
Beyond 2F,: between F, and 2F,, diminiched
J
At 2F,: at 2F,, came cize
!
Between Fy and 2F: beyond 2F,, enlarged

!
Between Fy and O: virtual, erect, enlarged

Solving a Mirror/(ens Numerical

Whrite given data with cigne (u negative)
J

Choose formula: mirvor 1/v+1/u=1/F ; lens 1/v=1/u=1/F

J
Substitute valves with cigns

|
Find v ; then m = —v/u [m;’rrak} or v/u [/enc)
|

Interpret: cign of v, m tell image nature

Concave vs Convex Mirror

— \
Concave Convex
« Reflecting surface curves inward * Reflecting surface curves outward
* Converges light » Divergec light
« Real, inverted or virtval, erect images * Alwaye virtval, erect, diminiched
\ + Jorches, chaving, headlights \ . Pear-view mirrore
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Convex vs Concave (ene
Convex lens Concave lens

 Thicker in the middle « Thinner in the middle
+ Converges light * Divergee light
« Real or virtual images; f+, P + * Alwayg virtval, erect, diminiched; f -, P

* Magnifier, camera, hypermetropia -

\ \ * Myopia. correction, peepholes
7

Jextbook Exercise Questions
Q.1 Define the principal focus of & concave mirror.

Ans. Light rayc parallel to the principal axis of a concave mirror, after
reflection, converge at a cingle point on the principal axic. This point ic

the principal focus of the mirror.

Q.2 The radive of curvature of a cpherical mirvor i€ 20 em. What ic its focal

length?
Ans. R= 20 em. f=P/2 = 20/2 =10 em. (It ie +10 cm for a convex mirror

and =10 em for & concave mirror with the cign convention.)

Q-3 MNoame the mirror that can give an erect and enlarged image of an object.
Ans. A concave mirror, when the object is placed between the pole and the

principal focus.

Q-4 Why do we prefer a convex mirror ac a rear-view mirror in vehicles?
Ans. A convex mirror a/u/ayc forme an erect, diminiched image, and has a

wider field of view, co the driver can cee a large area of traffic behind.

Q.5 Find the focal length of & convex mirror whose radivs of curvature i¢ 32

cm.

Ans. = R/2 = 32/2 = 16 cm. The focal length ic +16 cm.
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Q.6 A concave mirror produces three times magnified (¢ en/argea/) real image of
an object placed at 10 cm in front of it. Where ic the image located?
Ans. m = -3 (real image), u = —10 em. m = —v/u gives =3 = _y/(-10), ¢co v =
-30 em.
The image i< located 30 cm in front of the mirror.

Q-7 A ray of light travelling in air entere obliquely into water. Doee the light
ray bend towards the normal or away from the normal? Why?
Ans. It bendc towards the normal, becavse water ic optically denser than air
and the cpeed of light decreases in water.

Q.8 Light entere from air to glase having refractive index 1.50. What ic the
cpeed of light in the 9/A§§'? (g;beed of light in vacuvm i¢ 3 x 108 m/c.)
Ans. v=c/n=3x70%/1.50=2x10%n/e.

Q.9 Find out, from Table 10.3, the medivm having highest optical dencity. Also
find the medivm with lowest optical density.
Ans. Highest optical density: diamond (n = 2.42). Lowest optical density: air
(n = 1.0003).

Q.10 You are given kerocene, turpentine and water. Tn which of these does
the light travel Fastect? (e the information given in the table.

Ans. Light travels fastect in water cince it has the lowest refractive index
(1.33) among kerocene (1.44), turpentine (1.492) and water.

Q.11 The refractive index of diamond i¢ 2.92. What ic the meaning of thic
ctatement?
Ans. Tt means the cpeed of light in vacuvm i¢ 2.42 timec its cpeed in diamond.

Light travels 2.42 times clower in diamond thaw in vacuvm.
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Q-12 Define 1 dioptre of power of a lens.
Ans. One dioptre ic the power of a lens of focal length 1 metre.

Q.13 A convex lens forme a real and inverted image of a needle at a distance
of 50 cm From the lens. Where ic the needle placed in front of the
convex lens if the image ic equal to the cize of the object? Alco, find the
power of the lens.

Ans. Image cize equals object cize, <o the needle ic at 2F, and the image
distance v =50 cm = 2f hence f= 25 em and u = =50 cm.
P=1/F=1/0.25=+4 D.

Q.14 Find the power of a concave lens of focal length 2 m.
Ans. For a concave lenc F= =2 m. P =1/F=-0.5D.

Q.15 Which one of the following materials cannst be uced to make a lens? (a)

Water () Glass (c) Plastic (d) Clay.

Ans. The answer ic (d) clay, cince it ic not trancparent.

Q.16 The image formed by a concave mirror ic obeerved to be virtual, erect

and larger than the object. [/ here chould be the position of the object?

(a) Between the principal focus and the centre of curvatvre (b) At the

centre of curvature (¢) Beyond the centre of curvature (d) Between the

pole of the mirror and ite principal focus.

Ans. The answer i¢ (d) between the pole of the mirror and ite principal focus.

Q.17 Where chould an object be placed in front of a convex lens to get a real

image of the cize of the oéject? (2) At the principal focus (b) At twice
the focal length (c) At infinity (d) Between the optical centre and
principal focus.

Ans. The answer i€ [é} at twice the focal length (2/:7
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Q.18 A spherical mirror and a thin cpherical lens have each a focal length of
—15 em. The mirror and the lens are likely to be: (a) both concave (b)
both convex (¢) the mirror ic concave and the lenc ic convex (d) the
mirror i¢ convex, but the lenc (¢ concave.

Ans. The answer i¢ (a) both concave. Megative focal length means concave for
both.

Q.19 No matter how far you ctand from a mirror, your image appears erect.
The mirvor ic likely to be: (a) plane (b) concave (c) convex () either
,b/éme or convex.

Ans. The answer ic (d) either plane or convex.

Q.20 Which of the Follswing lensec would you prefer to uce while reading cmall
letters found in a dictionary? (a) A convex lens of focal length 50 cm
(6) A concave lens of focal length 50 cm (c) A convex lens of focal
length 5 cm (d) A concave lenc of focal length 5 com.

Ans. The answer ¢ (¢) a convex lens of focal length 5 em. A chort focal

length convex lens gives & larger magnification.

Q.21 We wish to obtain an erect image of an object, using a concave mirror
of focal length 15 cm. What chould be the range of distance of the
object from the mirvor? What ic the nature of the image? Ic the image
larger or cmaller than the object? Draw a ray diagram.

Ans. The object chould be between the pole and the focus, i.e. at a distance
less than 15 cm from the mirror. The image ic virtual, erect and larger
than the obfect (enlarged).
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Q.22 Name the type of mirror uced in the following cituations. (a) Headlighte
of a car (b) Side/rear-view mirror of a vehicle (c) Colar Furnace.

Ans. (a) Concave mirvor. (b) Convex mirvor. (¢) Concave mirror. Reagon:
concave mirrors give parallel beams or focus the cun's rays; convex

mirrors give a wider field of view.

Q.23 One-half of & convex lens is covered with a black paper. Will thic lens
produce a complete image of the object? Verify your answer
experimentally. Explain your obgservationg.

Ans. Yec, the lens cotill produces a complete image, but its brightunecs
(intencity) ic reduced cince fewer rays pass through. The remaining half
ctifl colfecte rays From every part of the oéject.

Q.24 An object 5 em in length ic held 25 cm away from a converging lens of
Focal length 10 em. Draw the ray diagram and find the position, cize
and the nature of the image formed.

Ane. u=-25¢cm, f=+10¢em, h=5¢em. 1/v = 1F + 1/u = 1/10 - 1/25 = (5
- 2)/50 = 3/50, co v = +16.% cm (real, on the other cide).
m=v/u=16.2/-25 = =0.62. h'= mh = ~3.3 em. The image ic real,
inverted, diminiched (3.3 cm), at 16.7 em from the lens.

Q.25 A concave lens of focal length 15 cm forme an image 10 cm from the
lens. How far ic the object placed From the lens? Draw the ray diagram.
Ans. f= -15 em, v = =10 em (virtual, came cide). 1/a= 1/v - 1/ = -1/10 +
1/15 = (-3 + 2)/30 = =1/30, ¢o u = -30 ¢m.
The object ic 30 em in front of the lens.
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Q.26 An object ¢ placed at a distance of 10 cm from a convex mirror of focal
length 15 cm. Find the position and nature of the image.

Ans. u=-10 em, f = +15 cm. 1/v = 1/F - 1/u=1/15+ 1/10 = (2 + 3)/30 =
5/30, ¢ov = +6 cm.
The image ic formed 6 cm behind the mirror: virtual and erect. m = —v/u
= 0.6, ¢o diminiched.

Q.27 The magnification produced by a plane mirvor ic +1. What does this
I’hea*l?

Ans. It means the image i the came cize ac the object (mf = 1) and ic
virtual and erect [Por:‘f/‘ve cign.).

@-28 An object 5.0 em in length ic placed at a distance of 20 em in front of a
convex mirror of radivs of curvature 30 em. Find the position of the
image, its nature and ¢ize.

Ans. P=30cm co f=+15cem;u=-20cm. 1/v=1/15+1/20 = [‘/ + 3)/60
= 2/60, ¢ov = +8.6 cm.

m = —v/u=5§6/20=+0.43. h'= 0.93 x 5 = 2.2 cm. The image i¢ virtual,
erect, diminiched, 2.2 em tall behind the mirror at §.6 cm.

Q.29 An object of cize 2.0 em (¢ placed at 27 em in front of a concave mirror
of focal length 18 em. At what distance from the mirror chould a ccreen
be placed, co that a charp focused image can be obtained? Find the cize
and the nature of the image.

Ans. u=-272¢em, F==18em. 1/v=1/F - 1/u=-1/18 + 1/27 = (-3 + 2)/5¢4
=-1/54 ¢ov=-5%cm.

The ccreen must be at 54 em in front of the mirror. m = —v/u =
~(-59)/(-22) = =2; b’ = -2 x 7 = =14 ¢m. The image i¢ real, inverted
and enlarged (19 em).
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Q.30 Find the focal lenath of & lens of,bower 2.0 D- What type of lens i¢
thic?
Ans. F=1/P=1/(-2.0) = =0.5 m = =50 em. It ic a concave lenc [a{ivekginyj.

@31 A doctor has prescribed a corrective lenc of power +1.5 . Find the
focal length of the lenc. Ic the prescribed lenc diverging or converging?
Ans. f=1/1.5 = +0.67 m. The lenc ic converging (convex) becavse its power is

,bo:'ff/‘ve.

CBSE Previous Year Board Questions (with Solvtions)
Q.1 /[CBSE Booard [ 3 marke] An object 4 cm high ic placed 15 cm in Front of

a concave mirror of focal length 10 cm. Find the position, nature and cize

of the image.
Ans. u=-15,f=~10. 1/v = 1/f = 1/u=-1/10 + 1/15 = =1/30, co v = -30
cm.

m = —v/u=_(-30)/(-15) = =2, b’= -8 em. The image i€ real, inverted,
enlarged (8 cm), at 30 cm in front of the mirror.

Q.2 [CBSE Board [ 3 marke] State the laws of refraction of light. Define the
refractive index of a medivm.
Ans. (1) The incident ray, the refracted ray and the normal lie in one plane.
(2) cin i/ ¢in ¥ = constant (Snell'c law). Refractive index n = cpeed of
light in vacuom [ cpeed of light in the medivm.

Q.3 [CBSE Board [ 3 marke] The refractive index of water ic 1.33 and of
glase ic 1.5. Caleulate the cpeed of light in each. (¢ = 3 x 108 m/c)
Ans. Water:v=3x 108/ 17.33 = 2.26 x 108 n/c. Glass: v = 3 x 105/ 1.5 =
2x10%u/e.
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Q‘/ [CBS' € Board / 2 maré;’] [/{/Ay does a concave mirror give a virtual image
when. the object ic between pole and focus?
Ans. The reflected rays diverge and do not meet; they appear to meet behind

the mirror, producing a virtual, erect, enlarged image.

Q.5 [CBSE Board [ 3 marke] A convex lens of focal lenath 20 cm forme an
image of an object placed at 30 cm. Find the image dictance and
maguification.

Ans. u= =30, f=+20. 1/v=1/20 = 1/30 =1/60, cov = +60 cm. m = v/u =

60/-30 = =2: veal inverted, enlarged.

Q.6 [CBSE Board [ 2 marks] Define power of a lens. A lens has focal length
-25 em. Find the power and name the lens.
Ans. Power = reciprocal of focal length in metree. P = 1/(-0.25) = —4 D. It ic

a concave lens.

Q.7 [CBSE Board [ 3 marke] Lict three differences between a real image and
a virtual image.
Ans. Real: formed by actual meeting of rays; can be got on a ccreen; usually
inverted. |firtual: formed by apparent meeting; cannot be got on a

ccreen; usually erect.

Q.8 [CBSE Board [ 3 marke] Draw & ray diagram to chow the image formed
by a convex lens when the object ic placed between F and 2F.
Ans. Image ic formed beyond 2F on the other cide, ic real, inverted and
enlarged. The rays: one parallel to axis goes through Fy, and one through
the optical centre goes ctraight.
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Q.9 [CBSE Board [ Ascsertion-Reacon] Acsertion (A): A convex mirror ic uced
ag a rear-view mirror. Reagon (,e ): It forme a virtual, erect, diminiched
image and has a wider field of view.

Ans. Both A and R are true, and R ic the correct explanation of A.

Q.10 [CBSE Board | 3 marks] Why does a pencil partly dipped in water
appear bent at the water curface?

Ans. (igh?‘ From the immerceo/,barf bende away from the normal while going
From water [dencer) to air [mrer}; the rays appear to come from a

challower point, cothe pencil ceems bent.
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IUANT: HATET YT ZT<, BSelIge; Sfaer 90T, ENT siae? & g€ AR, AR o7efh &
fafaeres F; Ioer ¢UOT aTgat & TAT-g9T ZU0T # FaAifer ag e, BIET glifdy R
siferp gfe-gist & &
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Chapter 10: Light - Reflection and Refraction
STEATH 10 - FhTT - WRIdcisT JHT o

farg aRuret (as #idtr). @sft gRAT ga o ardt st & smafda gahrer @1 fgem &
GRAT gATHE 7R AT H FOTIH; T3 8T I SR FATE GATHb 37T el
FUIHE | Z0T & 100 a9 g3 u FTgT F0TIH; STaTST gUoT 1 I gt 0T,
3T B GATHD |

?’CfUT?fI\SF: W + Mu = I/f] 3TaEeT m = Wih = —vjul FOTHAE m HT I TP,
37T UIART; e m & 33 e, Her gfafas) |m| > | G2 3 Im| < |
BIZT giafas]

ITIT Teh GReff ATEFH I gy # 1R airer FHA =767 gctar o Uahrer &1 Heall
&1 faeT I Tt ATEAH F oAt YR GHIST IHAT Y IR FIT & (=Mer wedt F)
IR T 3 faver # Sificta I g3 SvadaT & 192 (1) Safad 2T, Jafc
faur aife SifSicts v & gt F: (2) Tor @7 97 g ATEAAT & T > foIr sin i
/ sin y = f3zdia)

Fugcteiss n = ¢ [ v = [qaid & gaprer Bt ATeT | ATEAH F GATT B1 <I167] FTIST
eI Nor = Vi [ V2| THTH Teicd AT Ficd A A & i vacisiia
TCT FTEAH GHTIIT: FeTaT &l & FTF: a1 1.0003, &7e7 .33, FieT |.S (FH737), &Rr
2.492 (FaifeF), FAAT .94, §6 .3), VehIgler |.36) GHTT &% H Taar eftar
77T &

SATAIIHR BT Bt [Aeet! I srada: 198 ot safad fr & TR 8t & ue
grsfa: Awnfod) sader & e gora: ool 3 vider 7 it & adeT # g
FUT 3BT ST &, e Je 18@ar & arv feafeara & a7k I Faaes uz IR
35T R & (@7 srvadr), 2t 1 et &1 aegp Ut 2t &

oIRT: 2r anefl BT A forT urgeft ugrHd| 3<er ot (3T dfter # AIET; srader
T (s st 7 uderm) vg: FHETRIF dg (0), FBT 3%, FZT WIFHT (Fr IR
FL 3R F), WieRT g3t (f) 3R agsar dg1 AT IR fazsr: a7gr & FHIaR 10T
HIHT I Tt (IFeT) TT By I AT gl @it (siader) & anilow dg o
oy aTot fasgur e Taererer 3 efleft sl & T 3 JEer Aot faur AR
&r et &
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Chapter 10: Light - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

39T oI & UIARS: 0aT AT U . F, U2, I BIET, areiad, IeTET] 2F, I uY
- F, 3R 2F, & #ft=r, DieT, aredia, 3¢1ET] 2F, YT — 2F, U3, JHIT JTHR,
g%, ITET| F, 31 2F, & e - 2F, I W, g1, areafam, Jo2T] F, U7 —
AT YT, AT FET, arRAfaF, IFETI Fy SR 0 & dfter — aag #t IR &, azT,
T, e (STaeler 1) | sTaaer o1 IRT T, T S pieT 9,
HIHT 3R THINE Fg % dteTl

AT I IV = u = Ifl STaET m = W/h = viul &7 Ft gaATT P = IIf (f Hlew
#); S| @5 TANET (D) 811 D, | m BIHT G aTer aiay 3 T &) 3ol of
o} ST EITIHD; JTadeT Bl FUNEHE| Fue & I oAl HF oT AT P = P1 +
P> + Ps + .| TI¥HT faghdl §AIT & ITER U 1 T &)

Hgeoqul I | AT
WIddeT % 1998 Li = Lr; GBI & =767 ¢ = 3 x 108 m/s
mwT g3 £ = R/2 (et goor)
YT T I + M = I/f ; 3TaEaT (GUon): m = W'ih = —v/u
T T [S0FH: sin i / sin r = [3adidh = na
SR n = ¢ [V : N2y = vy [ Vo = ny /1y
ST I I = Iu = I/F ; STTaERT (&1):m = W/h = vlu
ol @ &an: P = I/f (f #zz &), A sme? (D) ; FAeta: P = PL + Py + ..
g uRuIeh: u U ; STader FUUT O 3TadeT oIl & 1D f FUlTHa ; 36T gUoT
g 3T oivT & oI £ et

7T ersgTaclt
YRTacIeT | AU — WRIaceh: TIE I GhIeT T A9 efleall; Jvdcel: O FATETH I
GI H STt TR b1l 2hT HSTI

T WIHA - HIT HY W a8 10g 18T iR 0] wiadier/sivocis @ a1g fAerd’
(aT oy st vl @) &
ahdl dg | adT AT — 1o et 7 gior 31T & 3agehT @8 | 3T B, R = 27
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Chapter 10: Light - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

aredfas | st afAfda - areafass: 30 & aredfas Aot aF g7, Vg 2 greT
BT & TRt ST AT A &, e uR ig) fAerar)

T - GIAfT # Hrs 3R aeg P HATS BT FJU|

A — falq & YT #) <167 31T e F =TT T JTUTe; GhTIF TTefed
Forfar &l

uref fwsmuer - @ier # eeft I smafda 37 fafa faeor & o ) ol g
THIIF dhg - &I o7 7y 18g; o) Joat aTet! 0T famafelq 7iet &t

oVer ST — T A} o 7 SRR 7 TR et g P = IVF
NS

STANET — &HIT &7 S| ATFF; | H2R wickar g2t aTet of @ &

IH | e

Wﬂﬂ?ﬁﬁ?ﬁw*m

( Spher/cal optics

‘ Concave mirror \ Convex mirror Convex lens ( Concave lens

a@wﬁfm WFW ‘a@wﬁf@aw\‘mw
p
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Chapter 10: (ight - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

Srader FYT: 130T IRT & fAaH
YT & AR 0T . F I JeIcdlt

!
F 3 e 50T . JHIGR faidherd!

|
C & et o . I AEf 2 orledt

!
ga YT 0T . FHIT FHIT F WIaldT

|
faeuny 1 @erer g gfafds gar &

Feid U F W, fdg o, arafas

|
C AW F IR C F o=, rar

|
C U C W, JHIT ITHR

|
¢ IR F & offer ¢ I g37

!
P 3117 F % dftar: smerrdl, e, azT
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Chapter 10: (ight - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

faver @ wrerer FAT 9T SrawdeT
fa00r FrEreT FrezteT (Hieferer) A et &

!
=TT TEdt &

!
T STfeie @1 317 FEd &

l
T HT FF7: sin i/ sinr =n

I W F, W, fig o, aredfas
!

2F1 @Hq%:‘ Fz 3‘7?,?-2F2 37'5’??} E?ZT
!

2F1 g3 2F2 -q?; IHTT Hlh7

d

F. 377 2F, % ofer: 2F, I 9%, &7
!

F. 37 0 o offer: amerre), e, =T
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Chapter 10: (ight - Reflection and Refraction
STqdctaT

TEATT 10 - GhTT - UTacsT JUT

ZUVI/AT FT il T 6T HIAT

Re siiws g afea o/ (u Fona)

!

IT Fat+ gUIT I H u=1/f ; ST 1 v=Ilu=)/f

!
feig afeq #reT w5

!

v?ﬂ?ﬂﬁ",‘

5T m = —v/u (@9or) =7 viu (31)

!

v&ﬁ?m %ﬁgﬁyﬁ@?ﬁ}@ﬂ%

STaTeT FATH I<TeT FYOT

—
HddeT

- WIadds IJIE 3ig7 Ht 37
. UHTT FT AT FHaT &

. gIdfa, 31T AT ITHAT, Hrer

\ ~
3t

. QIadd g IR Bt 3R

< UHTT T SGATRT T &

\~ T&T-29F gYor

I<ToT ST adel A

3T AN
. offer & &@er
< UHTT BT SITRT FHear &
- gredfadh AT AR £+, P +

=

< &ffer & ygerr
< UFHTST & FGHIRT FH3aT &

Jadel AT

\~ﬁw;@@mv‘}qﬁw

< IgT STt e, wIeT: £ -, P -
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Chapter 10: (ight - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

WETTETh AT T

Y.) 3ol Zuur & HET WIHaT 1 g ffar)

IR~ 37T FUUT & FIT 3197 o AR FhTT 0] WIddisT 2 1 HIT 18T & TF
fig W SHART &It &1 71 folg F90T a7 oy ik 2

9.2 UF el §U0T 1 aghclr 562 20 om &1 §@ieht wianar gt i giafl?
IAT R = 20 em| £ = R/2 = 20/2 = 10 em| (g uRuret & 3T6r guur & 11T +10
em 31T 3TadeT YT % flr =10 em)

Y.3 3 gUUT &7 ST ST o aoq a7 T TUT STafedT giafala s Jabl
IIT- ITAICT FYVT, T8 57 gy HI HET HIwd & affer 3t ATC]

T.4 & aTe=l) 3 IIel FU0T I GH-g9F GU0T o X7 & aoar 1 g &7
I<I- 3T gyor Fga e, BIET Gfa aa1dT & 37 IT Zfe-gF F3T Frar &
ST FTeTeh WD % AT @7 8T §F 3 FehaT B

9.5 3 3T ZU0T 1 ey gt FIT HNAT folmabt aghar Hear 32 cm &)
I £ = R/2 = 32/2 = 16 cm] BT g +I6 em &

9.6 U 37odeq gY0T 3uer apdar 10 em gt @7 & faredt awq &1 dier e smmafela
aredfaes Giafas garar & giafda gor 3 fardeft g8 e &7
I m = -3 (Fredfa® GRAMET), u = —10 em| m = —viu T -3 = —v/(-10), 3T v =
=30 eml

YT Zdor & FrHT 30 em g R FATT 2

U.7 a1 & oAt O YT 0T o767 B Tavest GavT &5 &1 T 9abrer fabsoor SAfdleiar
# 37 goraft AT SfRei I ¥ g7 FAIST FAN?
IV et T IR G, A ofor A bt JorIT H GHTRIT: ToT & R oeT 7
GehTeT 21 =er T adt 8

Notes by Abhichek Siv 25



Chapter 10: (ight - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

U.8 UhIoT 0T I .50 3qadistior 1 sie ot ©IE & goor FH3T & Fd H THTeT b1
76T fobastt 87 ([Fafa & 7T &) a1er 3 x 108 m/s)
3d7-v=ch=3x108/150=2x108 m/sl

9.9 AR 10.3 3 STfABIH Gh1flah Tated BT HIEHH FT HIAT| s ThifoId
el T HIEFH St F1T Hifeiv)
I Sifelchaa FenTteld weicat gRT (n = 2.42) | FFATH Gah1oldh setea: argf (n =
1.0003) |

.10 ST FIT, TRUIT T de T o767 T a0 &1 98 T f5ae) gahrer Taar
S0 Jo7 FAT &2 TRVI B AT BT IUANT HHeIT
ITT- oTeT 7 UhTT FGA el <Ierar & Fafah AT (1.44), T (1.47) 3R &7er
(1.33) & o7 &7 Yaceich TG FH &

TN & FT svaclion 2.42 &1 §T By BT 7T STAGTT &7
v TT 37 F 13 1Aald & wgarer B} =er Ay 7 IwH <167 B 2.42 I &1 GHTT
&R # faafa @ gerar # 2.42 a7 oA =orar &

.12 it o 1 | <raiew grerT @ ARSI FEIT]
I | IANET I oier F1 ST & o) Wit gt | #zw &

.13 FI5 ITeT oi Tt JS T areafods JUT 32T gAfde of 3 S0 em ¢ o=
g1 &) 7 gffas @1 AT avg @ AT & SR &, A J§ Pl o A bt
&R IR 7T T &7 oy F g st T Ffere
m—}?ﬁ@?‘d’?ﬁﬁv‘mé wﬁvﬂﬁZFW?ﬁﬁyﬁ@WﬁV =50 em = 2f,
AT f =25 em TUT u = =S50 eml
P = 1/f = 1/0.25 = +4 D]

9149 2 m TIwH g3t aTel TF adel oI o) &aT 2T BT
IA0- JadeT ot T & el £ = =2 mI P = |)f = —0.5 D|
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Chapter 10: Light - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

v.IS fag & 3 fanar varst @1 oier aigt s o1 Jaar? (a) aer (b) @i (c) @i

(d) fagh
Iae- I (d) Azt & #aifa ag urgeft 7t &)

.16 a2t starder GU0T gRT aarr Qe smrredt, Her qom e F &7 urar I147) g
# [RIT Tt @t FRC? (a) 77 B 7 Thalr Fg & ot (b) ohalr dg
W (c) aar 3¢ I w (d) gUr & §a IR FI Bieha & o=

IR IR (d) ZUor & YT IR FST wiwg & =T &l

.17 9% & 3R & §TeR TRI0h Tidlee U et & fol0 ag ) 3der o1 &
AT FET 37 (o) T % 3@y BHA W (b) Wik g3 #1219t 39w (c)
FAd G (d) o o G g I 7T HIHIT & el

IFqT- IR (b) HiFwE g Ht g gt (2F) W&

.18 AT 3rreftar goor JT et et anefter o1, giaat &1 widar gfvar —IS em &)
guor g o1 Tradt: & (a) @1 grader (b) e 3der (c) guur stadel aoT of
37 (d) FYUT 367 TUT oI 3Taded]

I9- 3R (o) 2t sader &1 gl & [T FonHE Wi g3t a1 7 sader 2

919 3779 FU0T I bt oft g3 R @S gt et WSS g e gefla BT &) FHsTa
oot & (a) Faer FHFeT (b) Faer 3ot (c) waer I<er (d) JHIeT F7aT
I

IFR- I (d) FHIST 7@ IeT &1

.20 TeghIeT 7 oY DIE IR & Ugl & o0 37T Hia-TT a1 udig #9317 (a) SO
cm Wgﬁwmd@(b} 50 em WWWWW(C) Sem
I g3t T Ier oty (d) S cm I gt FT 37aeT oi]

IT- IR () S om W g T IS A &l e B g3 FT It orar fw

SToEfaT Zar &)
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Chapter 10: Light - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

9.2 & IS cm I g3 & Sfader GUUT gIRT 3=t aeg oy AT Giafder 9red amar
e &1 TR o guoT A g3 FT ufve FAT BT ARC? gfAfST B gt deft &
TR a3 I §T & AT BIET? 50T TR FATST

I a?ggﬂﬂf?uﬁwﬁv‘a‘)?r, STIT ZUT T 1S em #wgﬁwa?a?aﬁvl

giafaa smsimet, e sife aeg 2 §3T (smafeld) @

.22 fag &= 7 g 901 &1 bR FT50: (a) bt FR H1 geenige (b) arge
&1 Ure/asr-ge7 guur () @iv sigh

F2- (o) sader guvr) (b) 3<er guvr) (c) s7ader gUur) HR0T: Jadel §40T JHIGT

farorger g & a1 G T 130} Wi W ey & SeTeT FUUT Sifdid gfe-g da

&l

b.23 Tt 3TeT ofa &7 STl 19T 1ot H1aTel I & 13T IAT &) @Il Fg o fabedt
T BT YT GIASE &I UICIT? 379at Ia7 1 GHIT gIRT AT BIelC] 3Tdar GioT
@) AT Hfoir)

IT- &1, iy o ot qRr NI ST, UR 3@ Jadr () A & et #Ad
o T30 I &) N STTET ST g o &2 71T A 13501 Py AT Tgar &

.29 S cm TaTS Bt IS T 10 om BIHT g3t & bt SHARN ol F 25 em gH W
T 1 &1 fareur sy SHerame gfafas @) (RId, TIser T Thia T Hifr)
IJA0-u=-2Sem, F=+0em, h =S cml I =MFf+1/u=1/10-1/25 = (S -
2)/50 = 3/S0, 3iF:v = +16.7 em (aRfaF, T 37 |
m = vlu = 16.7/-25 = =0.67] b = mh = —3.3 cm| IIRT gredfass, IoreT,
o127 (3.3 cm), 3T T 16.7 em T &l

T.25 IS cm TIFH g3t &7 Dab Siacier oieT bt fala a7 o1 3 10 om g R gfAfds
§1aT &) fae of @ faaett g3t uv f@yq 87 30T SIRF 15T
- £ = —IS em, v = =10 em (ST, IHT 312) | 1fu = W = Mf = =1/10 + I/1S =
(-3 + 2)/30 = —1/30, 37T u = —30 cml
faler o1 o FTHS 30 em W @)
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Chapter 10: (ight - Reflection and Refraction
STEATH 10 - GehTeT - WRIacioT T 39acisT

9.26 1S cm B g3 & 1 garer zuor A IS e 10 om g w7 3T 21 gfafder B
RS o gopfar 1T FfeiT

IJAT-u=—10 cm, f=+Seml I =1I/f = fu=I/1S +1/10 = (2 + 3)/30 = §/30,
HAT v = +6 ecm|
Giafas Zuor & W 6 cm TR gaar & SRt s Herml m = —v/fu = 0.6, 3TITT
BIZT|

Y.27 THAICT gUUT gRT I ITaefaT + & FHHBT FT 375 &2
Y- §FHT 33 & 1 9ffde avg & e STBR &7 (il = 1) T STHTRA 377
e (g RE) 8l

Y.28 S.0 cm GIaTS @7 HIS 198 30 cm Tl AT & Ijer guur & AHT 20 cm g3
w7 T & Gafad &) @IS, Il IUT @5er 7T HT)

IR = 30 em 37T f = +IS em; u = =20 eml Ifv = 1S + 1/20 = (4 + 3)/60 =
7/60, 37T v = +8.6 cm|
m = —vlu=86/20 = +0.93] W' = 0.43 x § = 2.2 cm| G 39T, Herr,
DIET, 2.2 em ST, TUT & U 8.6 cm T7 &

.29 7.0 cm 915 &7 P13 166 13 cm T g3 @5 1t starder ¢4T o 1A 27 cm
& w2 3T &1 gor 3 e g v et WRE @ & 5 3T W gag #T TE
RIHIAd Gidfae T &7 Gidfas T AISeT AT Gohfd FTaT HHeir]

AT u=-27cm, £ = =18 eml I = I/f = llu = =118 + 1/27 = (=3 + 2)/S4 =

=1/54, 3T v = =54 cm|
WRET gUUT o TTA S4 cm TR IHAT &9 m = —vfu = —(=54)/(-27) = -2; I’
= -2 x 7 = =14 cm| AT arafd, Ferzr 317 SafeT (14 cm) &1

9.30 —2.0 D HIT & oiF & W g3 1 HIIT] 7F fahey GHR FT 1 &7
G- £ = I/P = 1)(-2.0) = —0.S m = =50 cm| Fg 3ader (39arR) &l
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STEATH 10 - GehTeT - WRIacioT T 39acisT

T3] U STae +.S D T T TeNeis oI foriar &1 o1 1 WiehaT g3t 71T i)
oI Tl oI SRt & srerar SR
I £ = /1S = +0.67 m| oI sifarardt (3Fer) & 1 ageht G eaHd

CBSE faper auf & a1 e (gor AfRT)
9.) [CBSE &5 | 3 ieh] 4 em S T 10 om Wi g & 3TaeT guor & HwT 1S
em TR I &l gfafss 1 &I, }7@7‘%3#??773??/76'2@@?/
A= u = —IS, £ = =101 v =Wf = lfu = =110+ ))IS = =1/30, 3FF: v = =30 em]
m = —vju = =(=30)/(=IS) = -2, W = -3 cm| TIET areaios, 3eieT, safela
(8 em), guuor & FaT 30 cm YR}

.2 [CBSE &S | 3 3ish] TahTeT & 3adeT & 132 TGST] Fregar &7 Sacsiish
RsfT FifT
I7- (1) AT 3T, svalda 10T 317 IFfHT par qor #1 (2) sin i/ sin r =
fAadia (Zer @1 199%7) | svadsia n = Fald & gebrer &1 =16t | AT &
el

Y.3 [CBSE & | 3 3ia] ofoT T Uaasdi |.33 S @ia &7 .S & b 7 GHIT
=767 19 Hifadr) (c = 3 x 108 m/s)
IqT- clel: v = 3 x )08 / 1.33 = 2.26 x 108 m/s] &Il v = 3 x 108 / I.S = 2 x |08

m/sl

9.9 [CBSE §I | 2 3i#] a3 4T 3R Wieha & o< &I U2 37ader 4oy Tt
Ui #Y gerar 27
ITqY- WIaldd 30t T9IRT 8t & Y Berctt 7@ o zuor & Wiy fAerd gt @t
g, forrar s, e, simafela 9iafae a<idr 21
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STEATH 10 - GehTeT - WRIacioT T 39acisT

U.S [CBSE &3 | 3 3ih] 20 cm T g3 &T 3ot o1 30 em TR I a2 @1
gidfae a<raT §) Glafda gt ek et 7T B
I~ u = -30,f=+201 IV = 1/20 — 1/30 = 1/60, 31T v = +60 cm| m = vfu =
60/-30 = —2;: grRIfA®, IeI2T, ATared|

9.6 [CBSE §IS | 2 3izn] ol &t ST URSfg v faaft oiar @1 wisar gt -2
cm &1 ST T FR AT BT AH FAIST
I~ GAT = H12Z & WIHA g3 &1 Gahd] P = 1/(-0.25) = —4 DI Fg ader oy
gl

Y.7 [CBSE &S | 3 3ih] arediod 377 st iofas & dist siaw ferfae)
ITV- arIfae: vl & aredfas [Here A Ug yv [Herar & AT JereT) STeTet:
At AT @)y ueg uw &t fAerar; i el

T.8 [CBSE @S | 3 3ia] IoleT o & F 3R 2F o ot aeg I3 W2 5/t glafae &7
faur I FAIST
T Glafas gt 31 2F I U §<IaT &, aredfash, IGTET gii7 STated] 0k a1eT &
THITR BT F, 3 ereett & a1 Tob1ioleh apg @ faneur ffeft areft &

9.9 [CBSE &) | ARFHIT-HRT) STAFYT (A): TET-g97 gU0T & TG H 3ol Zyor
g7 &ar & R (R): T Sy, ey, BIET gidfde aerar & S s
gfee-g1 3iféler gy &

IJTT- A IR R g Td & FUT R, A FT TF = &

.10 [CBSE &€ | 3 3ih] arer # SF gaft Wfder oTe7 Tigg W 3 @0l fRwrdt &7
I T ST @ GhTeT w7er (FerT) & ary (faver) & ofid @7 aifSiciar o g 3T &
faor difdes Fver fag & st gliar @it & safoiT Wider et oardt &1
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