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wdf,dalh  [ Light ]

wefiys ixfõokhla we;s lrk Yla;s úfYaIh wdf,dalh f,i ye¢kafõ' wdf,dalh úoHq;a pqïnl ;rx.hla neúka

mrdj¾;kh" j¾;kh" új¾;kh" ksfrdaOkh yd O%ejKh hk ;rx.uh .=K wdf,dalhgo we;s l, yelsh'

cHdñ;sl m%ldY úoHdj

[ Geometrical optics ]

wdf,dalh" lsrK (rays) keue;s ir, f¾Çh ud¾.j, m%pdrKh jkafka hehs i,ld wdf,dalfha mrdj¾;kh yd

j¾;kh keue;s ixisoaê myod fok fldgi cHdñ;sl m%ldY úoHdj f,i yeÈkafõ'

m;k
lsrKh

wjidk lsrKh

m%ldY
l%shdj,sh

wm.uk fldaKh
^oCIsKdj¾; fyda jdudj¾; úh yelsh&

lsrK tl;=jkakd fia fmkSfuka yg

.kakd m%;sìïn

^;srhlg ,nd .; fkdyel&

m%;sìïn

wm.uk fldaKh  [ Angle of deviation ]

hï m%ldY l%shdj,shlg fmr wdf,dalh .uka l, ÈYdj;a" m%ldY l%shdj,sfhka miq wdf,dalh .uka lrk ÈYdj;a w;r

we;s fldaKh wm.uk fldaKh f,i ye|skafõ'

m%;sìïn  [ Images ]

jia;=jlska ksl=;a jk wdf,dalh" m%ldY l%shdj,shlska miq hï ia:dkhl tla ùfuka fyda tfia fmkSfuka yg .kakd

jia;=j wdldrfha jQ rEm m%;sìïn f,i ye¢kafõ'

;d;aúl m%;sìïn w;d;aúl m%;sìïn

(real images) (virtual images)

i;H jYfhkau lsrK tla ùfuka yg

.kakd m%;ìïn

^;srhlg ,nd .; yel&
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m<uq ldpfha
;d;aúl m%;sìïnh
^fojk ldpfha
;d;aúl jia;=j&

m<uq ldph
i|yd ;d;aúl
jia;=j

m<uq ldph
i|yd ;d;aúl

m<uq ldpfhka
;efkkakg ;snq
m%;sìïnh
^fojk ldphg
w;d;aúl jia;=j&

jia;=

i;H jYfhkau fkdmj;sk jia;=

^ieu úgu lsishï m%ldY l%shdj,shla i|yd

w;d;aúl jia;=jla jkafka fjk;a m%ldY

l%shdj,shlska ;efkk m%;sìïnhls&

jia;=  [ Objects ]

;d;aúl jia;= w;d;aúl jia;=

(real objects) (virtual objects)

i;H jYfhkau mj;sk jia;=

Wod (- Wod (-

Sin i
Sin r

m;k lsrKh

j¾;s; lsrKh

udOH fjka
lrk mDIaGh

wNs,ïnh

m;k ,CIH

^1& udOH

^2& udOH

i

r

i   - m;k fldaKh

r   - j¾;k fldaKh

wdf,dalfha j¾;kh  [ Refraction of light ]

tla udOHhl .uka .kakd wdf,dal lsrKhla fjk;a udOHhlg msúiSfï§ tys uq,a .uka ud¾.h fjkia lsÍfï

m%;sM,h wdf,dalfha j¾;khhs'

j¾;k kshu  [ Laws of refraction ]

01' m;k lsrKh;a" m;k ,CIHfha§ udOH fjka lrk mDIaGhg we¢ wNs,ïNh;a" j¾;s; lsrKh;a tlu ;,hl

msysghs'

02' iafk,a kshuh - fok ,o udOH folla i|yd

= ksh;hls' i  0 iy ksYaÑ; ixLHd;hlg

muKla i;H fõ'
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1n2     =
C1

C2


 n1     =
C
C1



j¾;k wxlh  ( n )   [ Refractive index ]

m;k fldaKfha ihska w.h" j¾;k fldaKfha ihska w.hg ork wkqmd;h u.ska ,efnk ksh;h" m;k lsrKh

mej;s udOHhg idfmaCIj j¾;s; lsrKh mj;sk udOHfha j¾;kdxlh f,i ye¢kafõ'
1n2 fyda 1n2 f,i fuh ixfla; flf¾'

ksrfmaCI j¾;kdxlh  [ Absolute refractive index ]

ßla;hlg ^fyda wdikak jYfhka jd;hg& idfmaCIj hï udOHhl j¾;kdxlh bÈßm;a lr we;s úg Bg tu

udOHhfha  ksrfmaCI j¾;kdxlh hehs lshkq ,efí'

1 keue;s udOHfha ksrfmaCI j¾;kdxlh n1 f,i ixfla; flf¾'

j¾;kdxlh yd wdf,dalfha m%fõ.h w;r iïnkaOh

[ Relationship between velocity of light and refractive index ]

C1 ; (1) udOHfha§ wdf,dalfha m%fõ.h

C2 ; (2) udOHfha§ wdf,dalfha m%fõ.h

C ; ßla;fha§ wdf,dalfha m%fõ.h

2n1 =                 , 1n3 =

2n3 =      =              ×              =   2n1 ×  1n3

C2

C1

C2

C3

C1

C3

C2

C1

C1

C3

1
1n2

n2

n1

1n2 =

2n1 = = =

C1

C2

C2

C1

1

C1/C2

1
1n2

n1 =                   ,    n2 =
C

C1

C

C2

1n2 =                =             ×             =                ×               =              ×   n2     =
C1

C2

C1

C

C

C2

1

C/C1

C

C2

1

n1

n2

n1

j¾;kdxl w;r iïnkaO;d

[ Relationships between refractive indices ]

01' 2n1 =

idOkh (

02' 1n2 =

idOkh (

03' 2n3 = 2n1  ×  1n3

idOkh (
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i

r





n1

n2

Sin i
Sin r = 1n2 =      n1 Sin i= n2 Sin r

n2

n1

•

úr,;r yd .yk;r udOH

[  Rarer and denser medium ]

1 udOH ;=, wdf,dalfha m%fõ.h C1 o ksrfmaCI j¾;kdxlh n1 o 2 udOH ;=, wdf,dalfha m%fõ.h C2 o ksrfmaCI

j¾;kdxlh n2 o kï"

C1 > C2 ^ fyda n1 < n2 ) úg 1 jk udOHhg jvd fojk udOH .yk;r hehs ^fyda 2 jk udOHhg jvd m<uq udOH

úr,;r hehs& lshkq ,efí'

I^w;d;aúl&

O

úr,
udOH

>yk
udOH

>yk
udOH

úr,
udOH

O

I

O

úr,
udOH

>yk
udOH

I

O

>yk
udOH

úr,
udOH

I

;, mDIaghlska isÿjk j¾;kfhaÈ iEfok m%;sìïn

[  Image formation by refraction through a plane surface ]

01' ,CISh ;d;aúl jia;=jl

02' ,CISh w;d;aúl jia;=jl

^;d;aúl&
^w;d;aúl&

^;d;aúl&

^w;d;aúl&

^;d;aúl&

^;d;aúl&

^w;d;aúl&
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



P

t

d i

ir

r
Q

I

O

i;H .eUqr" oDIH .eUqr yd j¾;kdxlh w;r iïnkaOh

[ Relationship between real depth, apparent depth and refractive index ]

PO - i;H .eUqr  "   PI - oDYH .eUqr

Q ys§ j¾;khg iafk,a kshuh fh§fuka"

n1 Sin i = n2 Sin r

n - j¾;s; lsrKh mj;sk udOHhg idfmaCIj" m;k lsrKh mj;sk udOHfha

j¾;kdxlh
i;H .eUqr

oDYH .eUqr
=  n

1
n

t
t – d 

i;H .eUqr
oDYH .eUqr  d = t  [ 1 –       ]

PQ

PO

PQ

PI
PO

PI

n1

n2

rEmfha olajd we;s lsrK fol tlu weilg m;kh ùu i|yd P yd Q ,CIH b;d ióm úh hq;=h' fuúg i yd r l=vd

fldaK njg m;a fõ' túg tajdfha Sin w.hhka fjkqjg Tan w.hhka ie,lsh yelsh'

n1 Tan i = n2 Tan r

n1 × = n2 ×  = = 2n1

• m%;sM,h i;H ùu i|yd wei;a jia;=j;a hd lrk f¾Ldj udOH fjka lrk mDIaGhg ,ïnl úh hq;=h'

m%;sìïnfha oDIH úia:dmkh

[  Apparent displacement of the image ]

=  n   =  n

• + d    m%;sìïnh wei fj;g

^.yk udOHhl we;s jia;=jla foi úr, udOHhl isg neÆ úg isÿfõ'&

• – d  m%;sìïnh weiska bj;g

^úr, udOHhl we;s jia;=jla foi .yk udOHhl isg ne¨ úg isÿfõ'&
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I

O

d

t







ks¾.; lsrKh

m;k lsrKh

P

O1

Q

I1

i1

r
r

i

d1





iudka;r me;s we;s udOHhla yryd jia;=jla foi ne,Su

[ Viewing an object through a medium with parallel faces ]

udOH ;=, O ys we;s jia;=jla foi iudka;r me;s we;s udOH yryd kej;

udOHfha isgu ksßCIKh lrk wjia:djla i,lkak'

O1 ,CIHfha§ j¾;kh i,ld"

n1  Sin i = n2  Sin r

Q ,CIHfha§ j¾;kh i,ld"

n2  Sin r = n1  Sin i'

(1) = (2)

n1  Sin i = n1  Sin i'  i = i'

m;k lsrKh  //  ks¾.; lsrKh

1
n

1
nd = t  [ 1 –       ]

d

(2)

(1)

(a)

(a)

I

O

t2

t1

jia;=j iudka;r me;s we;s udOH m;=f,a  O1 jeks ia:dkhl ;snqKs kï" tys m%;sìïnh fmfkkq we;af;a  I1  ys h' fuu

m%;sìïnfha oDIH úia:dmkh d1  kï"

d1 = t  [ 1 –       ]

OO1  // II1   yd  OI  // O1I1  neúka"  O O1 I1 I  iudka;rdi%hls' tneúka  d = d1  fõ'

• m%;sìïnfha oDIH úia:dmkh" iudka;r me;s iys; udOHfha m;=f,a isg jia;=jg we;s

ÿßka iajdh;a; fõ'

t - iudka;r me;s iys; udOHfha >klu

n - wei ;nd we;s udOHhg idfmaCIj" iudka;r me;s iys; udOHfha j¾;kdxlh

nyq ia:r j¾;kh

[ Refraction through multi layers ]

tlsfklg iam¾Yj we;s iudka;r me;s iys; ia:r .Kkdjla ksid m%;sìïNfha isÿjk uq¿ oDIH úia:dmkh" tla tla

ia:rh ;ks ;ksj we;s úg we;s lrk oDIH úia:dmkhkaf.a ffoYsl tl;=jg iudk fõ'

d =  d1  +  d2 + .......

= t1(1 –1/an1)  + t2(1 –1/an2) + ...
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C

úr,

.yk

úr,

.yk

úr,

.yk

Sin c =
n

úr,

n
.yk

wjê fldaKh ( C )    [ Critical angle ]

>yk udOHhl isg úr, udOHhlg wdf,dalh .uka lrk úg >yk udOH ;=< m;k fldaKh l%ufhka jeä lrk

úg úr, udOH ;=, j¾;k fldaKho l%ufhka jeäù j¾;s; lsrKh udOH fjka lrk mDIaGh Tiafia .uka .kakd

wjia:djla t<fò" fufia j¾;s; lsrKh udOH fjka jk mDIaGh Tiafia .uka lrk úg .yk udOH ;=, m;k

fldaKh t<U we;s w.h wjê fldaKhhs'

n1  Sin i = n2  Sin r
n

.yk
  Sin c = n

úr,
  Sin 900

C i

i  > C

úr,

.yk

Rúr,

.yk

H
c c

O

i

mQ¾K wNHka;r mrdj¾;kh

[ Total internal reflection ]

udOH fjka jk mDIaGfha§ wdf,dallsrKh uq¿ukskau kej; .yk

udOHhg msúiSfï m%;sM,h mQ¾K wNHka;r mrdj¾;kh f,i ye¢kafõ'

mQ¾K wNHka;r mrdj¾;kh i|yd wjYH;d

[ Conditions for total internal reflection ]

i. m;k lsrKh .yk udOHhl mej;sh hq;=h'

ii. m;k fldaKh > wjê fldaKh úh hq;=h'

• >yk udOHhl O jeks ia:dkhl we;s jia;=jlska ksl=;a jk wdf,dal lsrK úr, udOHhg msúfikafka udOH

fjka lrk mDIaGh u; we;s wrh R jQ jD;a;dldr m%foaYhla yrydh'

Tan C  =  R / H
 R  =   H Tan C

wdf,dalfha m%;sj¾;H;dj wkqj fmkS hkafka O ys ;enq weilg úr, udOH ;=< we;s iEu jia;=jlau o¾Ykh jk

njhs' tfy;a fuu fmkSu isÿ jkafkao by; lS jD;a;dldr m%foaYh ;=,ska muKs'
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r1 + r2   =  A  i1 + i2  =  d + A



A

P

Q R

d

i1 r1

i2
r2

ks¾.; fldaKh

m%siau ;=,ska j¾;kh

[ Refraction through lenses ]

• m;k fldaKh  i1  jk úg ks¾.; fldaKh i2 fõ' wdf,dalfha m%;sj¾;H;dj wkqj fmkS hkafka m;k fldaKh

i2  jqjfyd;a ks¾.; fldaKh  i1  jk njhs' fuu wjia:d fofla§u wm.uk fldaKh tlu d  w.hla .kS'

d

d

D

i
i2ii1 900

A

D
i

r r
i

(1) (2)

A + D
2

Sin

Sin A
2

=  1n2

A + D
2

wju wm.uk fldaKh  ( D )
[ Angle of minimum deviation ]

m%siauhla ;=,ska isÿjk j¾;kfha§ wm.uk fldaKhg t<ôh yels wju w.h wju wm.uk fldaKhhs'

wju wm.ukfha§"

r1   =  r2   =  r

2r   =  A               r  =  A / 2

i1   =  i2   =  i

2i   =  A + D        i =
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i

A

úÿre m%siauh

r;=
ly
ks,a

[ Sin i ]
Sin r

[ C 
jd;h

 ]
C 

úÿre

450

450

O

I

450

450I

O

450 450

I

O

01' 02' 03'

iqÿ wdf,dalh m%siauhla ;=<ska .uka lsßu

(Passing of white light through a prism)

=   1 n 2   =   jd;h n 
úÿre

 =

iEu j¾Khla i|ydu m;k fldaKh i fõ'

by; iïnkaOh wkqj" Sin r  C 
úÿre

       r  C 
úÿre

úÿre ;=, r;= wdf,dalfha m%fõ.h jeä neúka r;= wdf,dalh i|yd r úYd, úh hq;=h'

iuoaúmdo iDcqfldaKS m%siau j,ska" wdf,dal lsrK yeisrùu

[ Controlling light rays using right angled isosceles prisms ]

idudkH ùÿre i|yd"  C  420
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wNHdi

01. ;, o¾mK folla rEmfha olajd we;s whqßka tlsfklg A fldaKhlska wdk;j ;nd we;'

iudka;r wdf,dal lsrK folla rEmfha fmkajd we;s wdldrhg o¾mK u; m;kh fõ'

mrdj¾;s; lsrK w;r fldaKh 2 A nj fmkajkak'

02. isria ;, o¾mK folla w;r fldaKh 600 ls' tla o¾mKhla u; 600 l m;k fldaKhla we;sj m;kh jk

wdf,dal lsrKhla o¾mK foflys mrdj¾;kfhka miq uq,a lsrKhg idfmalaIj l=uk fldaKhlska wm.ukh

fõo @

03. 40 cm Wila we;s ;, o¾mKhla bÈßfha isák ñksfil=g o¾mKh ;=,ska ;udg 4 m la msgqmiska we;s cfka,hlska

fldmuK Wila fmfkhso @ ñksid yd o¾mKh w;r ÿr  1.60 m ls' cfka,fha my< fl<jr hka;ñka fmfkk

fia o¾mKh iúlr we;ehs i,lkak'

04. ldurhl tla ì;a;shl  0.5 m Wi ;, o¾mKhla isriaj tys hg odrh fmdf<dj uÜgñka  1.5 m Wiska isák

f,i iúlr we;' o¾mKh iúfldg we;s ì;a;shg  6 m ÿßka fojk ì;a;sh we;s w;r fmdf<dj uÜgfï isg

3.5 m Wilska l=vd úÿ,s mykla iúlr we;' <ufhl= fojk ì;a;sfha isg o¾mKh foig weúÈ' Tyqg úÿ,s

myfka m%;sìïnh fmfkkaakg mgka .kafka o¾mKh iú fldg we;s ì;a;sfha isg fldmuK ÿrlska isák

úgo @ Tyq ;jÿrg;a bÈßhg .uka lrk úg tu myfka m%;sìïnh Tyqg fkdfmkS hkafka l=uk ÿrlska isák

úgo @ <uhdf.a weia fmdf<dj uÜgfuka 1 m by<ska msysgd we;'

05. rEmfha oelafjk mrsos l=re,af,l= ;sriaj 15 ms–1 l ksh; m%fõ.fhka isria

;,hl mshUd hhs' iq¾hhdo fuu ;,fhau msysgk w;r ;srig 300 la ()
wdk; fõ' l=re,a,d h = 2 m jQ isria ;dmamhla wdikakfhka mshUd hhs'

i. ìu u; l=re,a,df.a Pdhdfõ fõ.h fidhkak'

ii. ;dmamh u; l=re,a,df.a Pdhdfõ fõ.h fidhkak'

iii. m<uq l=re,a,d .uka .kakd m:fhau tu fõ.fhkau mshUd hk

fojk l=re,af,l=f.a ;dmamh u; Pdhdfõ fõ.h" m<uq l=re,a,df.a

;dmamh u; Pdhdfõ fõ.hg jvd jeä kï fuu wjia:dfõ iq¾hdf.a msysàu uq,a msysáug by,ska fõo

my,ska fõo @

iv. by; wdldrhg mshUd hk f;jk l=re,af,l=f.a ;dmamh u; Pdhdfõ fõ.h 45ms –1 kï fuu fudfydf;ys

iq¾hdf.a msysáu ̂  ys w.h & fidhkak'

06. ùÿre iy c,fha ksrfmaCI j¾;k wxl ms<sfj,ska 3$2 yd 4$3 fõ' ùÿre ;=, wdf,dalfha m%fõ.h =2×108 ms–1

kï c,h ;=< wdf,dalfha m%fõ.h fidhkak'

07. jd;fha§ wdf,dalfha m%fõ.h 3.0 × 108 ms–1 fõ'
jd n 

ù
  = 1.5,  jd  n 

c
  = 4 / 3,  jd  n 

N+
  =  9 /7  fõ' ùÿre" c,h yd N+ñf;,a j, wdf,dalfha m%fõ.h fidhkak'

08. j¾;k wxlh n iy >klu t jk ùÿre l=Üáhla ;=<ska wdf,dalh .uka lsÍug .;jk wju ld,h

fldmuKo @ ^ßla;hl§ wdf,dalfha m%fõ.h C fõ'&

09. 1 n a = 1.5, 1 n b = 1.2, 1 n c = 1.8, c n d = 0.8,  e n a = 1.1, a n f = 1.7 nj § we;' my; j¾;k wxl .Kkh lrkak'

i. a n b ii. c n b iii. c n e iv. f n e v. d n a vi. b n d
vii. f n b vii. f n a ix. 1 n e x. d n 1 xi. 1 n f xii. d n f

xiii. c n f xiv. d n e xv. e n b

ysre lsrK

h


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10. c,h ;=< isák lsñ÷ïlrefjl=g iQ¾hdf.a msysàu isrig 450 la f,i fmfka' we;af;kau iQ¾hhd isri iuÕ

idok fldaKh l=ulao @ c,fha j¾;kdxlh 4$3 la fõ'

11. c,fha§ wdf,dalfha m%pdrK fõ.h" jd;fha§ m%pdrK fõ.hg jvd 25] lska wvqh' c, mDIaGhg 300 wdk;hlska

m;s; jk wdf,dal loïNhla c,h ;=<g .uka lrkqfha mDIaGhg l=uk wdk;shlskao @ jd;h ;=<§ fuu

wdf,dal loïNfha úYalïNh 1 cm la kï c,h ;=<§ tys úYalïNh fldmuKo @

12. ;rx. wdhduh  550 nm jk wdf,dal loïnhla 400 l m;k fldaKhlska hq;=j ma,diaála l=Üáhla u; m;s;

fõ' j¾;k lsrKh wNs,ïnh iuÕ 260 fldaKhla iEfok f,i ma,diaála ;=<g wdf,dalh .uka lrhs kï

ma,diaála j, j¾;k wxlh fidhkak' fuu øjH ;=<§ by; wdf,dalfha ;rx. wdhduh fldmuKo @

13. jd;fha .uka lrk wdf,dal loïnhla jd; - c, w;=re uqyqK;g 400 m;k fldaKhlska m;s; ù bka

fldgila c,h ;=<g j¾;kh jk w;r b;sß fldgi jd;hg mrdj¾;kh fõ' mrdj¾;kh jQ iy j¾;kh

jQ wdf,dal lsrK w;r fldaKh l=ulao @ fuys w.h 900 la ùu i|yd wdf,dalh m;s; úh hq;= m;k fldaKh

l=ulao @ c,fha j¾;k wxlh 4$3 fõ'

14.

wrh 30 cm la jk is,skavrdldr mdroDYH øjHhl wvla rEmfha fmkajd we;s mßÈ ß§ wdf,am lr we;' jd;fha

.uka lrk p wdf,dal lsrKh A ys§ is,skavrh ;=<g we;=¿ ù B ys§ Q lsrKh f,i ks¾.ukh jkafka P g
iudka;rjh' P iy Q w;r mr;rh 20cm la kï mdroDYH øjHfha j¾;kdxlh fldmuKo @

(sin 2  =  2 sin   cos  )

15. iDcq oKavla jejl m;=f,ys isriaj isgqjd we;' c,fhka by< we;s oKafâ È.  1 m la kï th c, mDIagh u;;a

jefõ m;=f,a;a idokq ,nk Pdhdjkaf.a È. fidhkak' iQ¾hhd ;srig 300 la wdk; nj;a" jefjys c,fha .eUqr

2 m nj;a c,fha j¾;kdxlh 1'33 la nj;a i,lkak'

16. is,skavrdldr <s|l jD;a;dldr lfgys úYalïNh 3m la jk w;r <s| iïmQ¾Kfhka c,fhka msÍ we;' <sf|ys

.eUqr 4m kï tys m;=<g iQ¾hdf,dalh jeàug mgka .kafka iQ¾hhd isri iuÕ ljr fldaKhla idok úgo @

c,fha j¾;kdxlh 4$3 ls'

17. úIalïNh 4cm jk Ndckhl .eÜfÜ fldklska neÆúg Ndckfha m%;súreoaO me;af;a m;=, hka;ñka fmfka'

±ka Ndckh iïmQ¾Kfhkau j¾;kdxlh 4$3 la jQ c,fhka msrjQ úg m;=f,a flakaøh hka;ñka fmfka'

Ndckfha Wi fidhkak'

18. gexlshl 12.5 cm la Wig c,h mqrjd ;sfí' tys m;=f,a we;s l=vd jia;=jl oDYH .eUqr wkaùlaIhlska ukskq

,ÿj 9.4 cm nj fmkqks' c,fha j¾;kdxlh l=ulao@

c,h fjkqjg j¾;kdxlh 1'63 la jk øjhla tu Wigu mqrjk ,oafoa kï jia;=j u; kdNs.; lsÍug

wkaùCIh fldmuK ÿrlska p,kh l< hq;=o @

19. iudka;r me;s iys; ùÿre l=Üáhla ;=< jdhQ nqnq<la we;' tla me;a;lska neÆ úg th 6cm .eUqrlskao úreoaO

me;af;ka neÆ úg 4 cm .eUqrlskao we;s nj fmfka' ùÿrej, j¾;k wxlh 1'5 la kï l=Üáfha >klu

fidhkak'
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20. me;a;l È. 24 cm jQ iy j¾;kdxlh 1'5 la jQ ùÿre >klhla ;=< l=vd jdhq nqnq<la we;' ùÿre l=Üáh ;=<ska tla

me;a;lska neÆ úg tu me;af;a isg 12 cm ÿßka jd; nqnq, we;s nj fmkqks' úreoaO me;af;ka neÆúg tu

me;af;a isg fldmuK ÿrlska jdhQ nqnq< fmfkao @

21. c,h msrjQ nÿkl me;e,s m;=, u; ;, o¾mKhla ;nd ;sfí' ñksfil= c, mDIaGhg 10 cm by,ska wei r|jd

ish m%;sìïnh ksÍCIKh lrhs' o¾mKh we;af;a c, mDIaGhg 8 cm la .eUqßka kï yd c,fha j¾;kdxlh 4/3
kï ñksid olsk m%;sìïnhg c, mDIaGfha isg we;s ÿr fidhkak'

22. tla udOHhl .uka .kakd wdf,dal lsrKhla iudka;r me;s we;s ;j;a udOHhla yryd kej; uq,a udOHhgu

msúiqkfyd;a m;k lsrKh wjidk ks¾.; lsrKhg iudka;r nj fmkajkak' fujeks wjia:djloS iudka;r

me;s we;s udOHfha >klu t o m;k fldaKh i o j¾;k fldaKh r o kï ks¾.; lsrKfha isÿjk md¾Yaúl

úia:dmkh              g iudk nj;a fmkajkak'

23. j¾;kdxlh 1'5 la jQ iudka;r me;s iys; ùÿre >klhla u; 600 la m;k fldaKhla iys;j m;kh jk

wdf,dal lsrKhla 20mm l md¾Yaúl úia:dmkhla we;sj bka msgfõ kï >klfha >klu fidhkak'

24. uqÿfka 4cm >klñka hq;a c, ia:rhla we;s >klu 6 cm la jk iDcqfldaKdi% ùÿre l=Üáhla háka msysá

i,l=Kl oDYH msysàu ljf¾o @ ùÿre j,;a c,fha;a j¾;k wxl ms<sfj,ska 3$2 yd 4$3 fõ'

25. iudka;r me;s we;s ùÿre ;yvqjla yd ma,diaála ;yvqjla w;r jdhq ia;rhla ueÈjk mßÈ iDcqfldaKdi%dldr

>klhla idod ;sfí' ùÿre j, >klu 18 cm o ma,diaála j, >klu 24cm o w;r ueo we;s jdhq ia:rfha

>klu 36cm o fõ' fuu >kh n = 4/ 3 la jQ c,fha .s,ajd we;' ùÿre mDIaGhg tyd me;af;a c,fha we;s

jia;=jla foi >kfha m%;súreoaO me;af;a isák ud¿fjl= n,d isá' ud¿jdg m%;sìïnh ljr úia:dmkhla

we;sj fmfkao @ ̂  ùÿre j, n = 3/2 o ma,diaála j, n = 8/7 o fõ' &

26. >klu 1 cm la jQ iDcqfldaKdi%ldr úÿre l=Üáhl tla uqyqK;l ß§ wdf,am lr ;sfí'

wfkla uqyqKf;a isg 4 cm la wE;ska ;enQ jia;=jl (O)  wjidk m%;sìïnfha msysàu

fidhkak' ùÿre j, j¾;kdxlh 1'5 ls'

27. j¾;k wxlh 1'5 la jk ùÿre j,ska ;kk ,o iudka;r me;s iys; 3cm la >klu ùÿre l=ááhla" fïihla u;

;nd we;s wj;, o¾mKhla wi, Bg by<ska tys m%Odk wlaIhg ,ïNl jk fia ;nkq ,efí' o¾mKfha pl%;d

wrh 10 cm fõ' o¾mKhg fldmuK by<ska jia;=jla ;enqjfyd;a o¾mKfha mrdj¾;kfhka yd úÿre l=Üáfha

j¾;kfhka miq ,efnk m%;sìïnh jia;=j iuÕ iumd; fõo @

28. úÿre" Èhuka;s yd whsiaj, j¾;kdxl ms<sfj,ska 1'50" 2'42 yd 1'30 kï jd;fha we;s úg tajd i|yd wkqrEm wjê

fldaK fidhkak' by; øjH ;=k c,fha .s,ajd we;s úg tajdfha wjê fldaK fudkjdo @ c,fha j¾;kdxlh

1'33 fõ'

29. wdf,dal lsrKhla tla udOHhl isg ;j;a udOHhlg j¾;kh ùfï§ tys ;rx. wdhduh 6000A0 isg 4000A0

olajd fjkia fõ' úr, udOHhg idfmaCIj .yk;r udOHfha wjê fldaKh fidhkak'

30. 1 yd 2 f,i kï lrkq ,nk iudka;r wdf,dal lsrK 2 la c,h yryd .uka lrhs' 1 lsrKh c,h yryd

fl<skau jd;hg meñfKk w;r 2 lsrKh c,h u;=msg we;s iudka;r me;s iys; ùÿre >klhla yrydo f.dia

jd;hg meñfKa'

i. jd;fha§ 1 yd 2 lsrK tlsfklg iudka;r fõo @

ii. 1 lsrKh mQ¾K wNHka;r mrdj¾;khg nÿka fõ kï 2 lsrKh jd;hg msúfikafkao @

t Sin (i – r )
Cos r
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31. ú,l m;=f,a isák lsñÿïlrefjl=g" by< c, mDIaGfhka wdf,dalh mrdj¾;kh ùu ksid ;udf.a isg 15m
lg jvd ÿßka úf,a m;=f,a jQ jia;+ka fmfka' Tyqf.a weia m;=f,a isg 1.5m Wiska msysgd ;sfí kï yd c,fha

j¾;kdxlh 1'33 la kï úf,a we;s c,fha .eUqr fidhkak'

32. 2cm la >klu iDcqfldaKdi%dldr ùÿre l=Üáhl my< mDIaGfha we;s §ma; ,laIHhlska ksl=;a jk lsrK mQ¾K

wNHka;r mrdj¾;kfhka miq my< mDIaGh u; jeàfuka wrh 3cm la jQ jD;a;hla idohs' ùÿre j, j¾;kdxlh

fidhkak'

33. j¾;kdxlh 1'52 la jQ ùÿre ;=< we;s wrh 3cm la jk l=yr f.da,hla j¾;kdxlh 1'33 la jQ c,fhka mqrjd

;sfí' iudka;r wdf,dal lsrK loïnhla l=yrh u; m;kh fõ' l=yrh ;=,g .uka l< yels lsrK loïnfha

Wmßu wrh fidhkak'

34. m%ldY ;ka;=jl wlaISh yrialvla rEmfha ±lafõ' ueo fldgfia

úÿre j, j¾;kdxlh 1'48 jk w;r msg; fldgfia j¾;kdxlh

1'46 la fõ' mQ¾K wNHka;r mrdj¾;khg ,lafjñka ueo

fldgi Èf.a iïfm%aIKh ùu i|yd jd;fha isg m;kh lrk

lsrKhla wlaIhg ÈYdNsuqL úh yels Wmßu fldaKh () fldmuKo @

35. rEmfha fmkajd we;s wdldrhg úIalïNh 6 cm jk w¾O f.da,dldr ùÿre l=Üáhla

;=<g tys ;, mDIaGhg wNs,ïN f,i wdf,dal lsrKhla tjkq ,efí' jl% mDIaGfha

§ lsrKh mQ¾K wNHka;r mrdj¾;khg ,laùu i|yd y g ;sìh yels wju w.h

fidhd mQ¾K wNHka;r mrdj¾;k úfï§ wod< fldaK .Kkh fldg wkQrEm

lsrK igyk w¢kak' ùÿre j, j¾;k wxlh 1'5 ls' lsrKfha iïmQ¾K wm.ukh

fidhkak'

36. j¾;kdxlh n1 jQ iDcqfldaKdi%dldr úÿre l=Üáhla j¾;kdxlh n2 jQ c,fhys

.s,ajd ;sfí' AB uqyqKf;ka we;=¿jk wdf,dal lsrKhla CD uqyqKf;ka

muKla ks¾.; ùu i|yd g .;yels Wmßu w.h

     nj fmkajkak'

37. n1 j¾;k wxlkfhka hq;a udOHhl isg n2 j¾;k wxlfhka hq;a udOHhlg

.uka lrk wdf,dalh mQ¾K wNHka;r mrdj¾;kh ùu i|yd imqrd,sh hq;=

wjYH;d i|yka lrkak'

n = 1.5 jQ úÿre >klhla ;sria mDIaGhla u; ;nd we;af;a >klfha my<

mDIaGh f;,a mg,hlska fjka jk mßÈh' >klhg msg;ska tk wdf,dal lsrKhla

>klfha tla uqyqK;lg iudka;r isria ;,hl .ukafldg i = 480 27' kï

m;k fldaKhlska >klfha fjk;a isria uqyqK;la yd .efÜ' wk;=rej j¾;s;

lsrKh ùÿre øj w;=re uqyqKf;a § wjê fldaKfhka .eà mQ¾K wNHka;r

mrdj¾;khg Ndckh fõ'

i. ùÿre - øj w;=re uqyqKf;a§ wjê fldaKh;a

ii. øjfha j¾;kdxlh;a

iii. ks¾.; fldaKh;a fidhkak'

38. iudka;r me;s iys; mdroDIH udOHhla u;g wdf,dal lsrKhla m;kh jk

wdldrh rEmfha ±lafõ' m;s; wdf,dalfhka fldgila P ys§ wdxYsl

mrdj¾;khlg ,la jk w;r fldgila n2 udOHhg j¾;kh fõ' j¾;kh jQ

fldgio Q ys§ wdxYsl mrdj¾;khlg ,la jk w;r fldgila n3 udOHhg

j¾;kh fõ'

i. A yd B lsrK tlsfklg iudka;r nj fmkajkak'

ii. P yS§ m;k fldaKh i kï" Q ys§ ks¾.; fldaKh fidhkak'

n1

n2

n3

t

Incident
ray

Film

R

Sin–1 [         cos  { Sin–1  (      ) } ]
n1
n2

n2
n1
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iii. Q ys§ lsrKh mQ¾K wNHka;r mrdj¾;khg ,la ùu i|yd P ys § m;k fldaKhg .; yels wju w.h

fidhkak'

iv. P ys§ m;kh jk lsis÷ lsrKhlg R ys § mQ¾K wNHka;r mrdj¾;kh úh fkdyels nj fmkajd

fokak'

39. wNHka;r úIalïNh 2.20 m jk ;sria iss,skavrdldr n÷kl wvla rEmfha ±lafjk

mßÈ j¾;kdxlh 4/3 jQ c,fhka mqrjd ;sfí' c, mDIaGhg by,ska we;s wjldYh

j¾;kdxlh fkdokakd iïmSä; jdhqjlska  mqrjd ;sfí' l=vd f,ai¾ m%Njhla

rEmfha ±lafjk mßÈ c,h msÍ we;s fldgfia jl% mDIaGh u; .uka l, yels mßÈ

r|jd we;' f,ai¾ m%Njh" olajd we;s yrialfvys flakaøhg fhduqlr we;s w;r

my,u msysgqfï isg ukskq ,nk pdm ÿr s fõ' s ys w.h 1.09 m g jvd jeä jk

úg lsis÷ wdf,dal lsrKhla jdhqj msÍ we;s w¾Ohg .uka fkdlrk nj ksÍlaIKh

lr ;sfí'

i. jdhqfjys j¾;kdxlh fidhkak'

ii. (a)   s 1.09 m (b)   s 1.09 m
jk wjia:d i|yd m%Njfhka msgjk f,air wdf,dalhg kej; n÷fka mDIaGh ̂  c, fldgfia & olajd

.uka lsÍug .; jk ld,h fidhkak' ^ ßla;hl§ wdf,dalfha m%fõ.h 3×108 ms–1  fõ'&

40. i. ùÿre m%siauhl fldaKh 600 o m%siauh ;=<ska wdf,dalfha wju wm.ukh 390 o fõ' ùÿrej, j¾;k

wxlh fidhkak'

ii. ùÿre m%siauhl j¾;k wxlh 1'66 la o m%siau fldaKh 600 o fõ' wju wm.ukh fidhkak'

41. j¾;kdxlh 1'54 la yd m%siau fldaKh 400 la jQ ùÿre m%siauhla u; 360 l m;k fldaKhla iys;j m;kh jk

wdf,dal lsrKhl ks¾.uk fldaKh yd wm.uk fldaKh fidhkak'

42. tla;rd m%siauhla 510 l wju wm.ukhla Wmojk w;r m;k fldaKfha 400 6z yd 820 42z hk w.hka fol

i|yd  620 48zl wm.ukhla we;s lrhs' m%siaufha j¾;l fldaKh;a" wju wm.ukfha§ m;k fldaKh;a m%siau

øjHfha j¾;k wxlh;a ks¾Kh lrkak'

43. j¾;k wxlh 2 jk ùÿre j,ska ;kd we;s m%siauhl tla uqyqK;la u; riÈh wdf,am lr we;' tys j¾;l

fldaKh 300ls' m%siaufha wdf,am lr fkdue;s mDIaGh u; m;kh jk wdf,dal lsrKhla wdf,am lrk ,o

mDIaGfha .eà kej; m<uq ud¾.h Tiafiau .uka lrhs' tys m;k fldaKfha w.h fidhkak'

44. i. m%siau fldaKh 600 la jQ m%siauhl tla mDIaGhlska iam¾Ylj we;=¿ jk wdf,dal lsrKhla wfkla

mDIaGhg iam¾Ylj ks¾.; fõ' m%siaufha j¾;kdxlh fidhkak'

ii. m%siau fldaKh 300 la jQ m%siauhl tla mDIaGhlska iam¾Ylj we;=¿ jk wdf,dal lsrKhla wfkla

mDIaGhg ,ïNlj ks¾.; fõ' m%siaufha j¾;kdxlh fidhkak'

45. j¾;k wxlh 1'5 la jk 600 m%siauhla u; i m;k fldaKhlska wdf,dal lsrKhla m;kh fõ' i = 00  yd i = 900

hk wjia:d i|yd ks¾.uk fldaKh;a lsrKfha wm.ukh;a fidhkak'

46. ;%sfldaKldr ùÿre m%siauhl Ys¾Ih A fõ' A ys§ fldaKh 300 ls'OP wdf,dal lsrKhla A fldaKh wka;¾.;

uqyqK;a foflka tlla u; P ys§ m;kh jkafka OPA = 400 jk f,ih' ùÿre j, j¾;k wxlh 1'50 kï

lsrKhg fojk uqyqKf;ka ks¾.ukh úh fkdyels nj fmkajkak'
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47. m%siau fldaKh A jk olajd we;s m%siaufha PQ uqyqK; u; m;kh jk ´kEu

wdf,dal lsrKhla PR uqyqKf;ka ks¾.; fkdùu i|yd m%siauh idod we;s øjHhfha

wju j¾;kdxlh                  nj fmkajd fokak'

48. iumdo PQR kï m%siauhl j¾;k wxlh 1'52 ls' PR uqyqKf;a iam¾Y fjñka ks¾.ukh ùu i|yd lsrKhlg

wjYH m;k fldaKh l=ulao @

49. rEmfha fmkajd we;s mßÈ wdf,dal lsrKhla j¾;kdxlh 1'52 la jk iDcqfldaKsl

ùÿre m%siauhl AB uqyqK; u; wNs,ïNj m;kh fõ' m%siauh j¾;kdxlh 1'33 la jQ

c,fhys .s,ajd we;' wdf,dal lsrKh AC uqyqKf;a§ mQ¾K f,i mrdj¾;kh ùu

i|yd ACB g ;sìh yels úYd,u w.h fidhkak'

50. j¾;k wxlh 1'5 jk udOHhlska ;kd we;s ABC ùÿre m%siauhla rEmfha ±lafjk f,i

;, o¾mkhla u; ;nd we;' AB uqyqK; u; wNs,ïNj m;kh jk XY wdf,dal lsrKfha

m%siauh ;=< .uka fm; ks¾udKh lrkak' wod< fldaK .Kkh lr fuu lsrKh jd;hg

ks¾.ukh jkafka kï tu ks¾.; fldaKfha w.h fidhkak' by; .eg¿fõ ieleiau

j¾;k wxl 1'33 la jQ c,fha .s,ajd we;akï wdf,dal lsrKfha .ukafm; c,hg ks¾.ukh

jk wjia:dj olajd w¢kak'

51. rEmfha ±lafjk iu oaúmdo (AB = AC) ;%sfldaKdldr m%siaufhys AC uqyqK; ß§

wdf,amlr ;sfí' AB uqyqK; u; ,ïn f,i m;kh jk wdf,dal lsrKhla

mrdj¾;k follg miq BC uqyqK;g ,ïn f,i ks¾.ukh fõ kï BAC fidhkak'

52.

m<uq rEmfha fmkajd we;s wdldrhg ùÿre m%siauhla iudka;r me;s iys; Ndckhl we;s øjhl .s,ajd we;af;a

m%siaufha m;=, Ndckfha m;=, u; ;sfnk mßÈh' fojk rEmfha olajd we;af;a øjfha yd ùÿre j, j¾;kdxl

;rx. wdhduh wkqj fjkia jk wdldrhhs' rEmfha fmkajd we;s mßÈ iqÿ wdf,dal lsrKhla m%siaufha m;=,g

iudka;r jk mßÈ th u; m;kh fõ' ly" ks,a yd r;= lsrK j, ud¾. we| fmkajkak'

53. j¾;k wxlh n jk iDcqfldaKdi%dldr m%siauhla ;=< wdf,dal lsrKhl .uka

ud¾.h rEmfha fmkajd we;'

1 > Sin–1 ( n–1) > 2 nj fidhkak'

A

CB

ùÿre

øjh

ks,a ly r;=

j¾;kdxlh

1
Sin (A/2)

P

Q R
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54. rEmfha fmkajd we;s whqßka wdf,dal lsrKhla m%siaufha AB uqyqK; u; 
fldaKhlska m;s; fõ' AB uqyqKf;ka j¾;kh jQ lsrKh AC uqyqK;ska mQ¾K

wNHka;r mrdj¾;khg Ndckh fkdùu i|yd  fldaKhg ;sìh yels wju w.h

 = Sin–1 [ Sin      n2 – 1 – Cos ]  hkafkka fokq ,nk nj fmkajkak'  n  hkq

m%siau øjHfha j¾;kdxlhhs'

[Sin (A – B) = Sin A  Cos B – Cos A  Sin B]

MCQ
Time target : 30 minutes

BC

E

r1

01. rEmfha ±lafjkafka j¾;kdxlh n jk ùÿrej,ska ieÈ wNHka;r wrh r yd ndysr wrh R jQ k,hls' k,h u;g

rEmfha ±lafjk mßÈ iudka;r wdf,dal lsrK folla m;s; fõ' CB lsrKh j¾;kfhka miq l=yrhg

iam¾Ylj .uka lrhs kï lsrK fol w;r mr;rh r1 jkafka"

1' r1 = ( n - 1 ) R
2' r1 =  n2 R
3' r1 =  n r
4' r1 =  n R
5' r1 =  n2 r

02. >yk udOHhl isg úr, udOHhlg .uka .kakd wdf,dal lsrKhl m;k fldaKh  jk úg wdxYsl

mrdj¾;khg ,lajQ lsrKh yd j¾;s; lsrKh tlsfklg ,ïnl fõ' wjê fldaKh fokq ,nkafka"

1' Sin–1 ( 1/tan  2' Sin–1 ( tan  3' Sin–1 ( Cos  4' Sin–1 ( 1/Cos  5' 

03. j¾;kdxlh 3 jk øjHhlska ieÈ iumdo ;%sfldaKdldr m%siauhl m;=,g iudka;rj ms%iauh ;=,§ wdf,dal

lsrKhla .uka lsÍu i|yd m;k fldaKh úh hq;af;a"

1' 150 2' 300 3' 450 4' 600 5' 750

04. j¾;kdxlh 3$2 jk ùÿrej,ska ieÈ iDcqfldaKs m%siauhl AB uqyqK;g ,ïn f,i m;kh jk wdf,dal

lsrKhla AC uqyqKf;a§ mQ¾K wNHka;r mrdj¾;kh ùu i|yd  ;Dma; l, hq;= iïnkaOh jkafka"

^ fuys  hkq AC uqyqK;g Tífnka we;s øjfha j¾;kdxlhhs &

1' 3 / 4
2' (33) / 4
3' 3
4' 3 / 2
5' 3

05. A, B yd C hkq wjê fldaK ms<sfj,ska C1 , C2 yd C3 jk m%ldY udOH ;=kls' wdf,dalh A isg B g .uka lrk

úg;a B isg C g .uka lrk úg;a mQ¾K wNHka;r mrdj¾;kh isÿúh yels kuq;a C isg A g .uka lsÍfï§

mQ¾K wNHka;r mrdj¾;kh isÿ fkdfõ' wjê fldaK w;r iïnkaO;djh jkqfha"

1' C1C2  C3 2' C3C1  C2 3' C1C3  C2 4' C2 C1  C3 5' C3 C2  C1

06. j¾;kdxlh 4/3 jk c,fhka msß gexlshl c, mDIaGhg 1.5 m la by,ska we;s l=vd úÿ,s mykl" c,

mDIaGfhka wdf,dalh wdxYslj mrdj¾;kh ùfuka iEfok m%;sìïn yd gexlsh m;=f,a m%;sìïn ̂  c, mDIaGfhka

wdf,dalh j¾;kh ùfuka iEfok& iumd; fõ' gexlsfha we;s c, lf|a Wi jkafka"

1' 0.5 m 2' 1 m 3' 1.5 m 4' 2 m 5' 4 m
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07. X keue;s udOHfha isg Y keue;s udOHhlg .uka .kakd wdf,dalh i|yd wjê fldaKh  fõ' X ;=,

wdf,dalfha m%fõ.h V kï Y ;=, wdf,dalfha m%fõ.h jkafka"

1' V cos  2' V / cos  3' V Sin  4' V / Sin  5' V / tan 

08. j¾;kdxlh 3 jq iDcqfldaKdi%dldr ùÿre l=Üáhla u;g wdf,dal lsrKhla 600 l m;k fldaKhlska m;kh

fõ' ùÿre l=Üáh ;=, 5 cm ÿrla .uka .kakd wdf,dal lsrKh bka msgfõ' m;k yd ks¾.; lsrK w;r mr;rh

jkafka"

1' 5 3 cm 2' 5 / 2 cm 3' 5 3/2 cm 4' 5 cm 5' 5 / 3 cm

09. j¾;dkxlh 1.5 jk øjHlska ieÈ iup;=ri%ldr yrialvla we;s oKavla rEmfha ±lafjk

mßÈ w¾O jD;a;dldr fldgila mj;sk fia kjd ;sfí' oKafâ >klu d jk w;r w¾O

jD;a;fha wNHka;r wrh R fõ' A yryd tu ia:dkhg ,ïnlj we;=,a jk ish¿u wdf,dal

lsrK B yryd muKla ks¾.; ùu i|yd d / R g .;yels Wmßu w.h jkafka"

1' 1/2 2' 1/5 3' 1/4
4' 2/3 5' 1/3

10. d .eUq/;s n÷kl yß wvla j¾;kdxlh n1 jk udOHhlska yd b;sß wv j¾;kdxlh n2 jk udOHhlska mqrjd

;sfí' jd;fha isg n,k úg n÷fka oDIH .eUqr jkafka"

1' (d / 2) ( 1/n1 + 1/n2 ) 2' d  ( n1 + n2 )
3' (d / 2)  ( n1 + n2 ) 4' d ( 1/n1 + 1/n2 ) 5' d

11. rEmfha ±lafjkafka iudka;r me;s iys; udOH ;=kls' m<uq udOH Tiafia tk

wdf,dal lsrKhla fojk udOHhg msúi 2 yd 3 udOH fjka jk w;=re uqyqKf;a§

mQ¾K wNHka;r mrdj¾;khg n÷kafõ' j¾;kdxl wdfrdayK ms<sfj,g ilia

l, úg"

1' n1, n2 , n3 2' n2, n1 , n3 3' n1, n3 , n2

4' n3 , n1 , n2 5' n3 , n2 , n1

12. 1 udOHfha isg 2 udOHhg .uka .kakd wdf,dal lsrKhl m;k fldaKfha Sin
w.h yd j¾;k fldaKfha Sin w.h  w;r m%ia;drh fuys ±lafõ'

1 udOH ;=, wdf,dalfha m%fõ.h" 2 udOH ;=, wdf,dalfha m%fõ.hg ork wkqmd;h

jkafka"

1' 3 2' 1 / 3 3' 3 / 2 4' 2 / 3
5' 3 / 2

13. rEmfha ±lafjkafka m%siauhla i|yd m;k fldaKh ( i ) iu. wm.uk fldaKh ( d ) fjkiajk wkaou fmkajk

m%ia:drhhs'

m%siau fldaKh jkafka"

1' 300 2' 450 3' 600

4' 750 5' 900

d
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Sin 

Sin 

Sin 
Sin 

Sin
Sin 

Sin 
Sin 

Sin 
Sin 

14. rEmfha ±lafjkafka iudka;r wdf,dal lsrK loïnhla jd;fha isg ùÿre ;=,g .uka .kakd wdldrhhs' jd;hg

idfmalaIj ùÿre j, j¾;kdxlh jkafka"

1' 2' 3'

4' 5'

15. jd;fha .uka .kakd wdf,dal lsrKhla rEmfha ±lafjk mßÈ f.da,hla u; m;kh fjhs' ks¾.; lsrKh AB
g iudka;rj .uka lrhs kï" f.da,h iEÈ we;s øjHhfha j¾;kdxlh fokq ,nkafka"

1' 2
2' 3
3' 3 / 2
4' 1 / 2
5' 1 / 3
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01. 3 02. 2 03. 4 04. 2 05. 1

06. 4 07. 4 08. 2 09. 1 10. 1

11. 4 12. 1 13. 2 14. 4 15. 2

ms<s;=re - MCQ

ms<s;=re - wNHdi

02. 1800 03. 1.8 m 04. 4m ,  1.5 m
05. (i) 15 ms–1 (ii) 8.66 ms–1 (iii) by,ska fõ' (iv) 71.60

06. 2.25 × 108 ms–1 07. 2 × 108 ,  2.25 × 108 ,  2.33 × 108 ms–1 08. nt / c
09. (i) 0.8 (ii) 0.67 (iii) 0.76 (iv) 0.53

(v) 1.04 (vi) 1.2 (vii) 0.47 (viii) 0.59
(ix)  1.36 (x) 0.69 (xi) 2.55 (xii) 1.77
(xiii) 1.42 (xiv) 0.95 (xv)0.88

10. 70.50 11. 49.30, 1.52 cm 12. 1.47,  375 nm 13. 111.20,  53.10

14. 1.93 15. 1.73 m ,  3.44 m
16. 53.10 17. 2.37 cm 18. 1.33 19. 15 cm
20. 4 cm 21. 22 cm 23. 39 mm
24. + 3 cm úia:dmkhla iys;j 25. –14 cm

26. AB uqyqKf;a isg  5         cm  la my<ska 27. 11 cm

28. 410  49',  240 24',  500 17' / ùÿre - 620 28' Èhuka;s - 330 20', whsia c,fha we;s úg mQ¾K wNHka;r mrdj¾;kh isÿ fkdfõ'

29. 41.80 30. (i) Tõ (ii) ke; 31. 7.3 m
32. 1.66 33. 2.6 cm 34. 140 35. 2 cm
37. (i) 600  4'  (ii) 1.3 (iii) 480  27'

38. (ii) (iii)

39. (i) 1.1 (ii) a.   9.75 ns b.    4 .07 ns
40. (i) 1.5 (ii) 52.20 41. 27.70 ,   23.70 42. 600, 55.50, 1.65
43. 450 44. (i) 2 (ii) 2
45. 00, 600 / 27.90, 57.90 48. 29.430 49. 280 57'
50. 00 51. 360

1
3

Sin–1
n 3

n 1
(      )Sin–1          Sin i

n1

n3
(             )
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