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� 1. 589 nm � q;r Q.cficfoif4 � � � � � 'ffiJW 1R' 3fTClftffl 'ffl'ffl ti 
(a)�� (b) � Wfim cfIT �, � 'ff'ff � cfln 'ffl1ft? �

cfil 3tqc4tf9jq, 1.33 t,

� ���i..=589nm=589x10-9m

ufe.'f <Pl 3t4qJ.-jjq, µ w = 1.33 
(a) Jlqiffl lffiifcR � �

(i) tRTcffcm WPm <f>T � i..=589x10-9lfr

(ii)���� V=�= 3x1a8
i.. 589x 10-9

(iii) (� � -q)

(·: Wf>m � Tffiif C = 3 X 1a8 lfr�)

v = 5.09 x 10 14 Hz 

� -q � � � � C = 3 X 108 lfr� 

(b) � 1rcfflr � (� ffifjJJ -q � � wm1 � � � � t
����ti)

10 
CF(Ji S:.d>l�lafl 

Wave Optics 

S1't�1atwft 
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1ffiqfmJ � � � ').,' = � = 589 X 10- 9 = 4.42 X 10- 7 m
µ 1.33 

� � C 3x108 a "l'<1q1cm �cffl q•1 v=-=--=2.25x10 m/s
µ 1.33 

� 2. Ai.i�ltsiti �if�� cfit � � t? 
(a) � � Wa � amlfur 11qiffll

(b) � "fflr � f;pffirn �, � � � lR � � Wa -ml ti

(c) � � "oR � 3lR � � 'tR1lm q;r � � dic:i<l�d (intercepted)
'iWTI

� 
(a) Wf � � � 'fflcf � � mm t oij tRTTm � � � 

� m1ft � fcp � � Gffl'lTT <Tm t 

(b)Wf � � �m vrnfi t � (ffi � 3TtJcRR 'ij;� oijtRTlm 

�min,

(c) � � � � 3TA qffi � tRTTm -wrwt �� � � t <ll2TT
�tRTTm1Amtl

� 3. (a) "ffi cf;f 31qqtf91jq; 1.5 ti ffl if 1Tc:f;m cfit T-1@ � �? 
(f;{qfq_ if 1Tc:f;m cfit ':q@ 3.0 x 108 

mis i') I 
<h> �fflitlrcf;JWch'tT-1@, ��m"tRf.J"Rqi«ftt? *m, m-a@�

�,�if� qif;J-m m cfilq ��if $u � t? 
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(a) ffl cf;J 614qcl-9i4> µ91ass = 1.5
�"ti�� �c = 3x 108 m/s

"' .X  -,A C 3x108 

qjfq '1 � <{}I 't:f@ V = - = --
µ 1.5 

v =2 x 108 m/s 
(b) �. � � 't:f@ 'tlrr � lfitlq � JJ1Wc@ � t1 � "GJAct t fcl> � trT �

� q;J 614qcl-9icf>, � trJ � � � 614qcl-9icf> � � 253 mcTT t am:
�tit� Tlftf � � t � � � cf;J � � Tlftf � � t1

µv>µR 

� 4. 'l{lJ � � WWJ 'q, � � � ctft <g_U 0.28 mm t cf?.U "lW 1.4 m ctft
�'t{{'fflflf?IT"tl ���������qft� 1.2cm lfrtft
1lt t1 WWJ 'q � � � 'srcfim qft � 'ij@�I 
� ��'ift"if ��d =0.28mm = o.2ax10- 3 m 

"Qi?�fu.re�'ift"il�� 0=1.4 m 
���tf211������� 

x= 1 .2 cm = 1 . 2 x 10-2 m 
���n=4 

� c4Rlcf>-<Di �. x =no,.· 
d 

1.2 X 10-2 = 4 X 1.4 X A.
0.28 X 10-3

�.A.= 1.2 X 10-2 X 0.28 X 10-3

4x 1 .4 

A = 6 x 10-7 m � A = 600 x 10-9 m
= 600 nm [·: 1 nm = 10-9 m ]

am:� cf;J � 6x10-7 m t1

� 5. 'l{lJ � � WWJ 'q, A� cfiT l(cfiqoff4 Slcfim ��'ti{, ,m: � 
'l(cii' �'CR:�� >.. t, 'srcfiffl cfit 'ffls@T K � f 1 ��'ti{ 'srcfim ctft � 
fcna;n'mtft��1../at? 
� Wffllf��=A. 

vfEf�A��tl>t 
21t 21t tl>=-·X=-·A=21t
A >.. 
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� cfuJm JR = 11 + 12 + 2 /¼_ COS cl>

IR=l+J+2#cos21t=21+21=4l=K (�t) ... (i)

2n ).. 21t 
�=-·-=-

).. 3 3

(·:/1 =12 =/)

, G 27t 
( 

1) IR = I + I + 2 v J- cos 
3 

= 2 / + 2 / -
2 

[·:cos 2; = -i]

JR= I=�4 

3IB:Wfim������t1
4 3 

�(i)� 

� 6. '$r � � w;ntl �, ol4@qi(OI � cfil' m1<f cm-�� 650 nm "a'-" 
520 nm ��Jlq;ffl-�qif�mfTf'llTI 

(a) 650 nm ���m'tf{-alm�fll;;:sJqft��'ij'��
�I 

(b) � � 'e' � � � cfil' � � � � d(41aua � 'qiR11f 

� fll;;:sJ � (coincide) ma -t,
� � t. � A1 = 650 nm = 650 x 10-9 m

� 1..
2 

= 520nm = 520 x 10-9 m

(a)��fw-vJn=3

� � � � � fil,.vJ � � 
n)..D · -9 D x=-=3x650x10 x-m

d d 

3 X 650 X 10- g X 1.2
=------

2 X 10-3 

= 1.17 X 10-3 m
(b) lJRT � )..

2 
� qjRUJ � fw-vJ n t, � i..

2 
= 520 nm,

'Gil )..
1 

��<fflUT (n+ 1)�� fw-vJ �W1'@t, vJmi..1 =650nm

� ni..2� =(n-1)i..1�

n x 520 x 10- 9 = (n -1) 650 x 10- 9 
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4n= 5n-5 
n=5 

X = n')..
2 
Q_ = 5 X 520 X 10- g Q_
d d 

X =2600!2. X 10- 9 m 

= 2600 X t2 X 10- g m
2 X 10-3 

= 1.56 x 10-3 m = 1 .56 mm 

� 7. ���-ij���"(W�'tf{��q,1'�� 0.2° 
��I ���Wfim'cfit� 600 nm "tt �����-ij 
� � � 'ffl � cfit � � qllJ wft? � cfi1 ,:SW4d1icfi 4/ 3 �I 
� �t, cffi"Oftll�9=0. 2° 

�q-qif����O=1m
lJcpffi � � '>..=600nm = 600x10-9 m

a . 
4 

� q)J 31qq �lcf> µw = -
3 

cmoftll � q)J � wwr ffl 'lR, 

l9=-

9'= l
'

'>..'=� µ 

!= ')..' =� 
8 '>.. µ'>.. 

... (i) 

.. . (ii) 

� 8'=�=0.\x3 =0 . 15 (
·:µ=1)

3@: ����it� ut@l t. cffi1Jftll � � � 0.15° t1 

� 8. � � ffi 'ij � (transition) � � � "cfi)ur qllJ f? 
(ffl cfi1' 31qqtf1icfi = 1.5) I 
� �t. µ

g 
=1.5 

llAii
p 

�'cf>)urt1 

33

https://www.evidyarthi.in/




