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9.4 7o SIrerg el &S (Total Internal Reflection)
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in Nature and its Technological Applications)

(i) TRDF (mirage) 2 T e ©i91e wifd & Sooid Aga goee TIT
STe Fifel 2l AT TAee! S 23 | A TG I #A10e ©iF elfenaras
AT | ATes ATSF ©A© AR TG 3 | (I ©71© Y eAformic host
QRS T | TS el 7P| SRS Y SIS [ 97 Tl 1ce i
AR | (TCA 84 az-olefed 7@ o/l (oiiess I Wb e i a5
AfSRIFT AT TG AT (2 IREN 2F | T FeTo IR T
wifeeTad #[@1 Sifefd tal Al | ST = S99 %[t 7w Stores @eq i
TR (FITOF TG (2 AT (90T INGR Srerasiel 5 eifewam 271
9.14(b) haw eItz (Y931 (207 | 1T @S QIR @ A 9=F *[l
Afswiere afar e wemel =@ @ 7 | (ot @Bl AfRfFe sfwe
TAFIE Aelfere 4 w1 iR af fsn gore 2@ w792 (@

(a)

PN

(b)

(©

@ 9-13 (7o = FETe
1S 7o Sieralel afowei
Afaabelq ol (Reea Fpa A
@A 2 evRe (SrE 7919 (2R AR

7391 A 27 7PR) elfewlere frm dFers it (iR 212 G w12 | Srered s
S STeT M0 38 (A G 179 STeTDl AfRTHE S Twea T A I8 T | 92

>

/Tl

[T 555

(b)

o= 9-14 (a) Wifba esiwa T fox fon waoR Oismig @i AfEE #RIEwS QSR I 179 512 el ©iF Fe Zmee 14 (2 9=l (e 1 (b) aige fem fea
AR Taee! wsiFd #idl MGa e Tie 3 #1iF STEE Hiaa o1g QUsielR o o) (HiiEaE aE Seraale s afewe 9is | Z0E e A #AIs @ Seel

G BIS AIS STz |



GRS

ARLEIT TADF! @I | A 4909 S_IHF| 2 Ted Twgfire @l TH | TFife g A

HCAE ISR Gl 2 SRS COMNTEICSE =63 (FOTR 7o 5] Toel AT FRG @

450 ///
B B 45°
t 452"\ t
" = A 3
190° 45° A
| /
B é%
Ble— A
@ (b)
B A’
t / \ l
A B’

(c)
@ 9-15 sireradiel s aifowrera 72e (viizaq i

90° & 180° RKprs I 9IS ST FeTlel w5110 3%
@ =R ariGh erEEiE W= s |

—Z

n

5@ 9-16

7 qerelifers QRIS #Al] AR Bz | A (% 4TS
ToAfFS CZ 9N (A (T 0TS A 71 | 971S G TR |

(i) 24t 2 T O Ty DIl AE U4 | @2
DT 00 251 2119 o (2RI (o112 Sreras el
s 2fozreT | 21 S A AR TR D!
TLEE (= 24.4° ) AR TS (o127 AT e
FIRETS (2 (22T Srerasiel 7)¢f eifozrem <G | 15
gpfow (wiial il GbFal WS q@iae (79l 9 7S
offra 723 | vaibeTce 2RI Hafilel s s
T SETCe 25 21 61 A [sjel (et | @Gl
gl @ R[e gaeel AfFRes TOIF oo Bi91 G
FoeRe BoigoifR Seras ol 1o 2ifSzrei 705; S #112/05!
ffba wrei ferafimeiz o |

(iii) ferers! & fegariet ferersia @il coess I 900
180° “IfsIite Rpre w4l 23| A ferewe (oflzs
STreEel 7l 2ifsereie 72w R =3 6@ 9.15(a) w1

(b)] 1 9t ferersid =il SR el T<ic elfolg @bl
ST 91 =Y [9.15(C)] 1 2w yiky ferasm (Faw
farer@ 2[iefq AR TG @I (i,) 450 SF I
2 | 9.1 SIfeT =91 (721 AR (T T b i
T T35 S5 TSI A 2 (FOCH! 450 OCF I |

(iv) SHCEFFRRI S 2 [-TIICaT =19 S YIS RGPS (219el Ffaaicet Snfereifer Siere ed
(optical fibre) 15[F IR T 4IR(Z | G2 SO FIFS (219619 A SHey@ el 7jof eifozmem
AT AT 91 2 | 42 GBI T < GG =0 b | (FRIG =91 (oA 1 23 |
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9.5 (AT % W% (1974 T4t (51129 elfesae
(Refraction at Spherical Surfaces and by Lenses)

GReTeTCE NSl Y51 For TGS Free] Afheers (#{12ee afiewi@ed fRaca Sicm
SRRl | A3TF SAEG R (AR AFETS (12T foRes A | (=T 5%
«4e7q SIS S 51 Aee Jfet 49 AN, Wi (72 Tresis Afoth! e (olizsq afovwmes
s eieisl w3 71 | e w2 afewstre T G2 T 79T Sisied e
Sl = TeeE (e (18 e et wifeety 90° B (piere AifeRq | wiefie wifeeT 17




GRS

(12 RS (NG 72 SIS AT T | ZJ (AT SN Q2 (ST 59 <01
Aol RRIG SICaIbl S, Sl O PraiwEis Ao 1R (Fae RIS FfE | #{Tee
(91 TH G4 793 SR T @51 Fhz MAT—7D T G2 TS (IR 23 #Afa |
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TE T2 S s IR SR SN (T efgeFiaie Fwad (lens maker’s formula)
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9.5.1 (ST ﬂ@@ 2if$7<e (Refraction at Spherical Surface)

9.17 5T R SIGRIPIG Ni%: C SIS TS (AR 79 Q23 2] ST €T 4]
0 STFIRIER A % (A1 1 2SR Sififess ot eiaiet (rg el
1202 | €% (S (o127 IPTEZ n, 2RI g of1 Sielfes
02 n, WMrsite] oo (202 | =91 WE @2 CFRacel Sl (ol
S TS (aperture) SIS ST 19, 2ol 799
S SIS AT Ges AT 7 I «fF #1511 Z3icst =fi
FH (FOF QR A FRE 2AE | [eEeE NM F (@F (@4)
ey N g 791 207 79 @2/ il 5799 (i T gfet «fF

fo@ 9-17 w51 7wz Mg colfemi<eia .
roeTS Gl CoIaa 2wl IR 27 57 (IR AR Has 21 =i 71e
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a ~ oM
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oM
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S NOC fGge@aE i a3 | (i@ i=2 NOM+/NCM
MN MN

SRS =m0 Me (9.13)
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_MN MN
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ERIN MC M (9.14)
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Ny sini= Ny sinr
T (O 10 TFRC0] were frall e foifea #i1fe
n;i=n,r
(9.13) B (9.14) M0 =191 | = r F e I=q12 =N #{1e

n, n, n,-m

(9.15)

OM MI MC
2R OM, MI S MC 251 7994 (7<js ST | S5 R3 (Cartesian )bz #afe a2
34 =fs 7ing

OM =-u,MIl=+v,MC =+R
G2 R (9.15) TN TS TR FiR I #ine

Ny Ty _ N T4

v u R (9.16)

(9.16) FNFATE ST 2fSRT B 209 SIS PGS (IS TGS 199 S
={fofea 7aea 7% A | R Ao T FRENEI (AR 22 A AT |

Trizact 9.6 Y MO 2 5] Kerea 7/l (+i123 €112 OIfE ¥z $165 (9T 59
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5
5.1 .05 ©
v 100 20 =
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Af S5 S5 7 #1100 cm 7=, Siifes i e, 7B 27|

Sources of light and Photometry
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9.5.2 (5T97% (#1124 2fS+1a9 (Refraction by a lens)
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(f5@9.20) |

1
tan§ = }f—l; M =12 (T tan8=¥

1
A 5=¥(63WW§’@{)IOJK§I

1
P== (9.25)

23



24

9.20 (TS =FA]

%

(+T79 FNOR S| 4% 51 ©A6H (dioptre) (D)2 1D = -1 11
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(Some Natural Phenomena due to sunlight)
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