NEET ANSWER KEY & SOLUTIONS

SUBJECT :- PHYSICS
CLASS :- 12" PAPER CODE :- CWT-9
CHAPTER :- WAVE OPTICS
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SOLUTIONS
SECTION-A (")
1. (C) Sol. When light reflect from denser surface
Sol. I :(\/ZH/E)Z _ (T +4a1R =91 phase change of » occurs.
Iin =L =L =T =417 =1 10. (D)
) D) Sol. For maximum intensity ¢ =0°
Sol.  Sound wave and light waves both shows oA=L+ L +2L1, cos ¢ =I1+1+2\I1cos0°=4]
interference.
3. ©) 11. (©) ;
Sol. For constructive interference  path Sol. p-= ®_3x10" x2 Xig* X2 =103 m = 1.0 mm .
difference is even multiple of %
12. (©)
4. (©) s Sol.  Slit width ratio=1:9
Sol. Ioca
Since slit width ratio is the ratio of intensity
5. (B) ] . . and intensityoc(amplitude)2
Sol. At point A, resultant intensity
I, =1, +1, =5I;and at point B Shih =129
2., 2 _ 1. . —_1-
Iy =1 + 1, + 21,1, cos 7 = 5I+41 Zapia=l9=a:a=1:3
mln 1
I,=91s0 I,—1, =4l L. =@ +a), I, =( —a,)* = -0in R
6. D 13.  (©)
Sol. y, =asinwt,y, = acos a)t:asin(a)er%j Sol. Suppose slit width’s are equal, so they
produces waves of equal intensity say I'
7. (C) Resultant  intensity at any point
a ? I,=4Tcos’¢ where ¢ is the phase
I,
Sol. e 22 == difference between the waves at the point
min 71_1
a, of observation.
For maximum intensity
8. (C) 6=0° =1 =4r=1  ..(i)
Sol.  When a beam of light is used to determine L , ,
o . . If one of slit is closed, Resultant intensity
the position of an object, the maximum t th int will be I'onlv ie. I'—1
accuracy is achieved if the light is of a ) € same point wit be [ronly 1.e. =1,
shorter wavelength, because (i)
1 Comparing equation (i) and (ii) we get
Accuracy €« ———— J=4]
Wavelength =*o




14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

(A)
0:%;9 can be increased by increasing 4,
so here A has to be increased by 10%

i.e., % Increase :%x5890 =589 4

(D)

Distance of »™ dark fringe from central
fringe

L _@n-1aD

! 2d
o .(@x2-DAD _3iD
? 2d 2d
=1x107" :Lﬂgzﬂu:&dodcm
2%x0.9x107
(B)
nlil :nzﬂ.z =>n, =n, Xﬁ:12x@:18
Ay 400

(C)

If shift is equal to n fringes width, then
po =D _(1.5-1)x2x10° 1

2 500 x 10~ 500
Since a thin film is introduced in upper
beam. So shift will be upward.

x103 =2

(D)
Angular position of first dark fringe
A _ 5460 x107"" 180

fg===—————x—— (in degree
d 01x107 pa ( gree)
=0.313°
(B)
Intensity of one slit = %
l=£+l+2—cos<|>
4 4 4
1
= coshp = — _
¢ 2
27
- = —
¢ 3
Also i = A
271 A
= = 27[ X7\‘ = &
3x2n 3
dsm9=&
3
= sin9 = —
= 0 =sin—1 *
3d

20.

Sol.

21.

Sol.

22,

Sol.

23.

Sol.

24,

Sol.

25,

Sol.

(B)

Lateral displacement of fringes = é(y -1t
-3
=L()J,(1.5—1)x0.06x10*3 =L
600 x10 20
=5cm.

(B)
A4 =5200 —5000 =200 A

B V_cM_3x103x200
FI A 5000

=1.2x10"m/sec ~1.15x10" m / sec

(C)
According to Doppler's principle
pealt=V  forv=¢
1+v/c
2=5500 |9=08) _ jga3 5

. Shift = 5500 — 1833.3 = 3167 A

(B)
A =2Y
C

=v=3x10%n/s

= (3737 —3700)= 3700 x v m
3x10

(A)

Ax1=0

Adp =0°

I41=1Ig + Ip + 2Iy cos0° = 41
A

AXn = —

27 %

Ae = 2_71& = E

A4 2

L _4p _2

L, 21, 1

(B)

A_j% %:3;108 — v =15 x 10°
m/s

(Since wavelength is decreasing, so star
coming closer)




26. (©)

Sol.  The beautiful colours are seen an acount
of interference of light reflected from the
upper and the lower surfaces of the thin
film. As conditions for constructive &
destructive interference depend upon the
wavelength of light, therefore coloured
interference fringes are observed.

27. (B)

28. (B)

Sol. v':v(l—ij:4x107[1—%j:3.2x107Hz
c C

29. (©)

Sol. When the source and observer approach

each other, apparent frequency increases
and hence wavelength decreases.

30. (D)
Sol. It will be concentric circles
31. (A)
Sol. A—ﬂzzzlzijv:c
A c c

32. (C)

) - A A
Sol. For first minima ¢ == or a:E

a

-8
gz 00 X107 %6 (As 30° = % radian)

=1.24 x10* cm =1.24 microns

33. (A)
Sol. The angular half width of the central

. . . . A
maxima is given by sin@ ==
a

-10
g - 6328 ><10% rad
0.2x107
6328 x107'" x80

degree = 0.18°
0.2x103 x7 I

Total width of central maxima =20=0.36°

34. (C)

Sol. It is caused due to turning of light around
corners.

35. (A)

Sol. Band width o A,

~ dowe < Areds hence for blue light the diffraction
bands becomes narrower and crowded
together.

SECTION-B

36. (B)
Sol. 90 = 2—}\1 = 60 o A
a
Ok 0 6000
e1 7‘1 e1 7\'1
0
(0, = .76,) = o _ 6000
70, A,

— Ay =4200A°

37. (D)
Sol. The phase difference (4) between the
wavelets from the top edge and the bottom

edge ofthe slitis ¢:27ﬂ(d sin@) where
d is the slit width. The first minima of the

diffraction pattern occurs at sin @ = g

so ¢:2—”[d><ijz27r
A d

38. (C)

39. (A)

40. (©)

Sol. Position of first minima = position of third
maxima ie.,
lleD _ (2><;+1)/12D A =354,

41. (A)

Sol. Position of ™ minima X, = nAD
. 5xq0-} = 1x5000 x1071% %1

d
= d=10" m=0.1mm.

42, (B)
Sol. By using phase difference ¢ = %(A)

For path difference A, phase difference
¢, =2nand for path difference 1/4, phase
difference ¢, = /2.

Also by using | = 4l, coszg
Iy _ cos?(g;/2)

L, cos®(¢,/2)

K cos’(2n/2) 1 K

= D —— e —— I = —.
7, 2(7:/2) 172 272
o2




43.

Sol.

44,

Sol.

45,

Sol.

46.

Sol.

47.

(B)

Polariser produced prolarised light.

(D)
The amplitude will be A cos 60° =A/2

(C)
Intensity of polarized light from first

polarizer = % =50

I =150 cos? 60° :% =12.5

(€)

If an unpolarised light is converted into
plane polarised light by passing through a
polaroid, it's intensity becomes half.

(D)

48.

Sol.

49,

Sol.

50.

Sol.

(B)
When intensity of light emerging from two
slits is equal, the intensity at minima,

lnin = (JE— \/E)Z =0, or absolute dark.

It provides a better contrast.

(D)

p = taniy

1<pu<ow

1 < tani, <o

tan”"(1) < i, < tan™'(0)
45° <i, <90°

(D)
Fringe width g — }LTD

Now,d'—%&D‘—2D

_ M(2D) _4AD

So, B’
p d/2 d

pr=4p




