PHYSICS NOTE ANS(BY TSANG YUN FAT)

14. `.` Two beats per second are heard

   .`. beat frequency = 2

and the frequency increase if string is tightened

.`. 256-f2 = 2

.`. f2 = 254Hz

15.ai)

ii)

b) t = 0s


  t = 2,5s


  t = 3s


  t = 4s

  t = 5s

17. sinθ= (n + 1/2)入
 For 1st sinθ= (0 + 1/2) x 5460 x 10-10

0.1 x 10-3 
2nd sin θ = 0.469。
3rd sin θ = 1.782。
4th sin θ = 1.095。
5th sin θ = 1.408。
b) yn  = (n + 1/2)λ
             a

for 1 st min,  yn = (0 + 1/2) x 5460 x 10-10 x 20 x 10-2
0.1 x 10-3

   2 nd min, yn  = 0.001638m

   3 rd min, yn  = 0.00273m

   4 th min, yn  = 0.003822m

   5 th min, yn  = 0.004914m

Very close to each other and cannot be seen by eyes

c) i) Both angular positions and positions are increased

  ii)Both angular positions and positions are increased if the screen is moved further away.

19. a) d = 1/2(n +1/2)(λ/η) (where n = 0,1,2,3,…)

    λ = 2ηd/ (n + 1/2) 

     = 2 x 1.33 x 320 x 10-9
            (n + 1/2)

     = 8512Å/(n + 1/2)

when m=0  λ = 17024Å(outside visible light range)

when m=1  λ = 5674.7Å(inside visible light range)

.`. The colour is yellow-green

b)  d = 1/2(n + 1/2)(7000 x 10-10/1.33)     (n = 0,1,2,3,…)

    d = (n +1/2)(2.63 x 10-7)

  when n =0, d = 2.63 x 10-7 ÷ 2

             =1.315 x 10-7

when n = 1, d = 3.945 x 10-7,  n=2 , d= 6.575 x 10-7
     n = 3, d = 9.205 x 10-7…

22 a)yellow

   b)This is because the thickness at that area is very thin, almost zero that the destructive interference 

of 0 λ is met.

c) d = 5900 x 10-10
d) Because the thickness d of the axis wedge doesn’t increase uniformly.

e) No, because it is too thick , thicker than whererue length.


23.a) (rm)2  = (m – 1/2)Rλ   (where m = 1,2,…)

   (1.29 x 10-3) 2 = 20 x 10-2  x  λ x (15 – 1/2)

  λ = 5.738 x 10-7Hz

b) r16 = √20 x 10-2 x λ x (16 – 1/2)   ---(1)

   r17 = √20 x 10-2 x λ x (17 – 1/2)    ---(2)

for (1) r17 = 0.00138m

      r16 =0.00134m

 They are very close to each other.

c) Shrink, because wavelength is decreased

d) All will be bright.

24.a)i) r10 =(10 x 5000 x 10-10 x 50 x 10-2)1/2 

        = 0.00158m

   ii) r20 =(20 x 5 x 10-7 x 0.5)1/2 

       = 0.00224m

  This is because the thickness d of the axis wedge does not increases uniformly. Rings will be

  Narrower and crowded towards the outer edge.So, the value of (ii) is not twice of (i)

 b)The rings will be more inwards towards the center.

26. (graph is excluded)

   a = 20 x 10-6   λ = 5.9 x 10-7 

   asinθ = (n + 1/2)λ

   .`.24 bright fringes are seen if θ to 45。 

27. v=f .λ

   3 x 10-8 = 500 x 103 (λ)

   λ = 600m

    (graph is excluded)

28. (graph is excluded)

29. a) sinθ =nλ/d

        = n(5890 x 10-10 x 6 x 10-5)

        = 0.3534n

   .`. There are 3 orders diffraction images are obtained.

 b)  0。 , (20.7。 ,(44.98。 

 c) sinθ = n(5890 x 10-10 x 1200000)

       =0.7068n

  .`. 2 images are seen and they are0。,(44.98。
30.a) For red light

    sinθ = n(λ/d)

       = n(7000 x 10-10 x 1/(2x10-6))

       =0.35n

  .`.positions are  0。 , (20.5。 ,(44.4。 

For yellow light,

Sinθ= n(6000 x 10-10 x 1/2 x 10-6)

    =0.3n

.`.positions are  0。 , (17.46。 ,(36.87。,(64.16。
For violet light,

Sinθ= n(4000 x 10-10 x 1/2 x 10-6)

    =0.2n

.`.positions are  0。 , (11.5。 ,(23.6。,(38.9。,(53.1。
`.` yn = Dtanθ and D = 2m

For red light  y0 =0, y1=0.747, y2 =1.958

For yellow light  y0 =0, y1=0.629, y2 =1.5, y3 =4.1298

For violet light  y0 =0, y1=0.407, y2 =0.874, y3 =1.614, y4 =2.664

b)









31.It is better to use 2nd order band compared to 1st order band because it is wider .

  So, it is easier for us to observe the length of the band and calculated the wavelength of the light

  So, percentage error in measurement is lesser.

  It is not good to use 2nd band order because it is dimmer. So, it is less clear to observe the 2nd order

  Band.

32.a) For white light red light’s λ = 0.7μm

    and violet light’s λ = 0.4μm

    and d sinθ = nλ

   when n=2, for red light,sinθ = 2 x 0.7 ÷ 1.7 = 1.4 ÷ 1.7

  for violet, sinθ = 2 x 0.4 ÷ 1.7= 0.8 ÷ 1.7

 when n=3, for red light, sinθ= 3 x 0.7 ÷ 1.7 = 2.1 ÷ 1.7

          for violet light,sinθ= 3 x 0.4 ÷ 1.7 = 1.2 ÷ 1.7

(graph is excluded)

As the graph shown,2nd and 3rd order bands always overlap.

b)From the graph,the overlapped area is from 1.2/1.7 to 1.4/1.7 i.e. from 4000Å to 4664Å

.`. The range of λ is the overlapped region for each order is from 1.2μm to 1.4μm
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