4 RAY OPTICS & OPTICAL INSTRUMENTS #

1. REFLECTION OF LIGHT 2. PLANE MIRROR 3. SPHERICAL MIRRORS 4. MIRROR FORMULA § 5. MAGNIFICATION (MIRROR)

\

’ Zi=/2r ’ m=1 l Types : Concave mirror ( h

\ \ . : v

P ' e Convex mirror l — l 1 l m= — = ——

* Angle of incidence = * Image is virtual, erect and =S h =
angle of reflection same size as object. f v u | 0

« Incident ray, reflected ray &
normal lie in the same plane.

Normal
Incident Reflected
ray

» Lateral inversion occurs.
f = Focal length, v = Image distance ¢ h, = Image height

= Object distance * h, = Object height

(Use sign convention) * m = Magnification

C : Centre of curvature
F : Focus P : Pole

10. REFRACTION AT

6. REFRACTION OF LIGHT m 8. TOTAL INTERNAL REFLECTION 9. OPTICAL FIBER

n. sini = n. sin7r e Occurs when light travels from SPHERICAL SURFACE
‘ o _1— ! 2 denser to rarer medium and * Based on total
= o) angle of incidence > critical angle. internal reflection. n, ny ny —n,
Light changes its direction * m, n, = Refractive indices ) . \ e —— T
when it passes from one » i = Angle of incidence Ve l * Used in communication. . 5
medium to another. e r = Angle of refraction n o
. b n, = Refractive index of
C = Critical angle, n = Refractive index o )
_ incident medium
i Air A o, i>C Rarer
(n) &S - - m?dil)lm | n, = Refractive index of
§ [ 2 refracting medium
Glass \ | \..
= (n,) 1 Denser R = Radius of curvature
! medium ‘
| ! (n)

13. LENS FORMULA

11. SPHERICAL MIRROR 12. LENS RAY DIAGRAMS
RAY DIAGRAMS | CONVEX LENS CONCAVE LENS

CONCAVE MIRROR
(1) Object beyond C Image between Y, Ok hayond 3¢ image between
L F&C I\ F, & 2F, (Use sign convention)
Real, Inverted oo et - | Real, Inverted, E
Dimini 2F, F, , Dimini
 Diminished 5 2F; | Diminished T - 14. MAGNIFICATION (LENS)
Image at C () Object at 2F, Image at 2F, v h.
—— i
Real, Inverted T e Real, Inverted, m=—= h_
Same size ‘ . Same size u 0
2F,
" . - m > 0 — Erect image
Image beyond (i) Object between m < 0 — Inverted image
Real, Inverted Fy & 2F, 3o Image beyond 2F; imag
Magnified r —— Real, Inverted,
| ol .- Magnified 15. POWER OF LENS
1 2F
Image at infinity | J 1
(Real, Inverted, . ] Se — —
Hi;:ly enlarged) (iv) Object at F, Image at infinity p f |
(Real, Inverted, i B0 P T
Iw behind | Highly enlarged) Image between f in metre, P in dioptre (D)
Virtual, € e) 16. COMBINATION OF LENSES
. -
‘ Magnified Image on same side Vlrtual, Erect, —— = -
( CONVEX MIRROR as object D Poy=Pi+ P+ Py +... ’
For any position of objoct :'29: between Virtual, Erect, 2 o e )
A i tact
o { Virtual, Erect, Magnified (Add powers of lenses in con
Diminished
m 18. MINIMUM DEVIATION 19. DISPERSION OF LIGHT 20. OPTICAL INSTRUMENTS
e i i ( A+d,, ) « Splitting of white light into its (i) SIMPLE MICROSCOPE | (i) COMPOUND MICROSCOPE | (iii) ASTRONOMICAL TELESCOPE
: _ 2 constituent colours. | I D | L D . T
A = Angle of prism Mn(,\) S Cause: Diftdart wiviiedotns M-l+7- 1W=sz M=—f-.:
6 = Deviation 2 refract by different amounts. p ) . ' -
i = Angle of incidence 8,, = Minimum deviation | f = Focal length fo = Focal length of fo =::,?:n :‘:‘9"" of
= \ 5 objective
e A"Qle of emergence At minimum deviation : D = I.eab:t fllstan.C? f _ Fojcal |ength of fo « Focal length Of
; A v of distinct vision ¢ £ eye-piece
I, =€, T =r= 5 1 eye-piece E
o . G L != Tube length ; Tg" Ob;ectwe
Y ...A —. —'r"\ ‘
o e L g
R : —'-6 A e
// Fina! b mage
(at mﬁmty)
21. IMPORTANT RAY TABLE (SUMMARY) 22. IMPORTANT POINTS 23. KEY FORMULAS SUMMARY
\ 2 Spherical Mirror (Concave) | - Lens (Convex) =} v Light travels in straight line in a o Mirror formula l et l + l e Snell's law ; n, sini = n,sinr
‘ Ray Incident Ray Reflected Roy Ray Incident Ray Refracted Ray J homogeneous medium, S r u
1 : : SZONEE ‘ - v« Critical angle : sinC = —
W i T = 2 Lo || B i A 2 (ndin s gt | | TR S i
principal ans g | focus (F) prncipal axis | ™ | the other focus (Fy) ’ o Pri P T SH
s e | — - : v TIR occurs only from denser to -Lensfom\da:}zé-—:; P COVINON - B e R 6=
| N Emerges paraliel to | N Emerges parallel to rarer medium. - e
Through e Through —at ' + Refractive index : n = —
2 | focus (F) e | peincipel axis 2 focus (F.) S | principal axis v Power of convex lens is positive, » Magnification (Lens) : m = i— i v
— i = CORCHIY. NG I nbgitvs, ) * Refraction at spherical surface :
Theough centre ~ | Retraces the 5 | Through optical »\W- Emerges without v Refractive index (n) = 1. * Power of lens : P = f i , =
| ©) 7% | same path centre (0) . | any deviation v All images formed by plane mirror & i JONLL) L. ol |
\ concave/convex lens (when object v u R

inside focus) are virtual & erect.

KEY CONCEPT FLOW : Light travels in straight line — On reflection (Zi = Zr) — On refraction (Snell's law) — Can undergo TIR — Used in optical instruments.



