SOLUTIONS TO CONCEPTS
CHAPTER - 20

Given that,

Refractive index of flint glass = yus = 1.620
Refractive index of crown glass = pc = 1.518
Refracting angle of flint prism = As = 6.0°
For zero net deviation of mean ray

(= DA = (e — 1) Ac

_ 1.620 -1
= A pi—1 A = —(6.0°=7.2°
= He — 1 f 1518 -1
Given that

wr=1.56, py=1.60, and p, = 1.68
Hv— o _ 1.68 -1.56 _

a) Dispersive power = @ = =0.2
(2) Disp P py—1 1.60-1
(b) Angular dispersion = (uy - u)A =0.12 x 6° =7.2°
The focal length of a lens is given by
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Given that, py — 1 =0.014
Again, py = Re al depth _ 2.00 _ 1515 ' i
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Given that, w = 1.61, py = 1.65, © = 0.07 and &, = 4° Object
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10.

Given that, 3, = 38.4°, 8, = 38.7° and &, = 39.2°

(&) (&)

po-p (w-1-(n-3
Dispersive power = =t—= ==X .

w-1" (y-1

_&-& _39.2-384
Y 38.7
Two prisms of identical geometrical shape are combined.
Let A = Angle of the prisms
wy=152andpu, =1.62, 8, =1°
Sv=(uw—1)A - (u'y—1) A[since A =A"]
=8y = (v — WA
S,  _ 1 - 10°

ny—y, 1.62-152
Total deviation for yellow ray produced by the prism combination is
8y = Scy — Bty + Scy = 2 8cy — Sty = 2(pey — DA = (Hey — DA’
Similarly the angular dispersion produced by the combination is
/SAV)]_ 8r = [(ve = DA = (vt = DA + (pve = DA] = [(re — 1) A = (i = DA + (ur — 1)
= 2(pve — DA — (uvi — DA’
(@) For net angular dispersion to be zero,

ov—5;=0

= 2(mve — DA = (pr — DA

- A’ - 2(Hev— Hre) - 2 — )
A (Kvf— uf) (Wyv—u')

(b) For net deviation in the yellow ray to be zero,

3 =0

= 2(pey — DA = (my — DA’

N A _ 2(pey — 1) _ 2(py - 1)
A (hey — 1) (Wy—1)

Given that, per = 1.515, pey = 1.525 and pgr = 1.612, psy = 1.632 and A = 5°
Since, they are similarly directed, the total deviation produced is given by,
8=08c+5r=(c— DA+ (—1) A= (nec + = 2)A
So, angular dispersion of the combination is given by,
8y =8y = (Hev + prv = 2)A = (Hor + pir — 2)A
= (Mev + v — Mer — pir)A = (1.525 + 1.632 — 1.515 - 1.612) 5 = 0.15°

=0.0204

=A=

Given that, A’=6°, o' =0.07, p'y=1.50
A=? ® = 0.08, py =1.60
The combination produces no deviation in the mean ray.
@ dy=(u—-1A-(uwy-1)A'=0 [Prism must be oppositely directed]
= (1.60 — 1)A = ((1.50 — 1)A’
A= 0.50 x6° _ 5o
0.60

(b) When a beam of white light passes through it,
Net angular dispersion = (uy — I)oA — (u'y — 1)o’A’
= (1.60 — 1)(0.08)(5°) — (1.50 — 1)(0.07)(6°)
= 0.24° - 0.21° = 0.03°
(c) If the prisms are similarly directed,
8y = (uy — DA+ (u'y — 1)A
=(1.60-1)5° + (1.50 - 1)6°=3°+ 3° = 6°

(d) Similarly, if the prisms are similarly directed, the net angular dispersion is given by,

[v8=(n-1)A]

Flint

Crown A’ Crown
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Chapter 20
Sv—8r = (uy — )wA — (u'y— 1) A’ = 0.24° + 0.21° = 0.45°
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11. Given that, p'v — p'y = 0.014 and p, — i = 0.024

A’ =5.3°and A=3.7°

(a) When the prisms are oppositely directed,
angular dispersion = (i — u)A — (u'yv — p')A’
=0.024 x 3.7°—0.014 x 5.3° = 0.0146°

(b) When they are similarly directed,
angular dispersion = (uy — u)A + (u'v — p'n)A’
=0.024 x 3.7° + 0.014 x 5.3° = 0.163°
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