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Chapter 30
1. The coherence length of an ordinary white light source can be increased if we place a color filter in front of the source, so that the light that passes through the filter is somewhat monochromatic. The minimum wavelength of the emerging light is 618 nm. What is the maximum wavelength in order for the coherence length to be 0.09900 mm?
Coherence length of a source of light:
[bookmark: _GoBack]Lc = 
=  
Λ1 =  + λ0
=  – 618 x 10-9
= 622.2 nm
2.  Two thin slits separated by 0.16 mm are illuminated by a monochromatic plane wave, producing interference fringes on a distant screen. If the angle between adjacent fringes is 3.4 10 -3 rad, what is the color of the fringes?
λ = d sin θ
= (0.16 x 10-3) (Sin 3.4E-3)
= 544 nm which is color green
3. Blue interference fringes are formed on a screen 1.9 m away from a double slit illuminated by monochromatic light of wavelength 476 nm. The distance between the centers of adjacent fringes is 4.5 mm. Find the separation between the two slits.
Given D = 1.9 m, λ = 476 x 10-9 m and y = 3.7 x 10-3 m
d =  = 
= 2.01 x 10-4 m
4. Two narrow slits separated by 0.37 mm are illuminated by monochromatic light of wavelength 529 nm. How many bright fringes can be seen on a screen 1.2 cm wide placed 1.2 m in front of the slits?
y = 1.2 cm = 0.012 m
d = 0.37 mm = 3.7E-4
D = 1.2 m
λ = 529 nm
m = 
= 7
5. How far is the second dark fringe to the right of the central bright fringe in the double-slit interference pattern seen on a screen 2 m from the slits? The slits are separated by 0.4 mm and are illuminated by monochromatic light of wavelength 624 nm.
The displacement of the dark fringe from the center of the central bright fringe is:
y = 
In order for it to occur second dark fringe, n=1
D is distance between the slit and screen, λ is the wavelength of light used and d is the slit separation.
Λ = 624 nm = 624E-9 m
d = 0.4 mm = 0.4E-3 m
D = 2 m
y = 
= 4.68 x 10-3 m
= 4.68 mm
6. A layer of oil, with a refractive index of 1.40798, 0.99506 mm thick, floats on water. 
(a) Light of vacuum wavelength 632.800 nm, emitted by a stabilized He-Ne laser, is reflected at normal incidence by the oil. How many wavelengths are contained in the light wave passing back and forth through the oil?
Refractive index of oil µ = 1.40798
Thickness of the oil layer t = 0.99506E-3 m
From Snell’s law, µ = sin i / sin r
1.40798 = sin 90 /sin r
 r = 45.25 degrees
distance travelled by the ray, d = 2µt/cos r
= (2 x 1.40798 x 0.99506E-3)/ cos 45.2
= 3.98E-3 m
Wavelengths are contained in the light wave passing back and forth through the oil;
n = d/ λ
= 3.98E-3/ 632.800E-9 m
= 6,284
b) Does the light reflected from the two surfaces of the oil interfere constructively or destructively?
Constructive interference
7. Consider the following. 
(a) Find the angle 𝜃 locating the first minimum in the Fraunhofer diffraction pattern of a single slit of width 0.202 mm, using light of wavelength 417 nm.
Sin θ = λ /a
θ = sin inv (λ /a)
θ = sin inv (417E-9/0.202E-3
= 0.1183 degrees.
b) Find the angle locating the second minimum.
Sin θ = 2λ /a
θ = sin inv (2λ /a)
θ = sin inv (2 x 417E-9/0.202E-3
= 0.2366 degrees
8. A Fraunhofer diffraction pattern of a single slit of width 0.331 mm is produced using light of wavelength 618 nm. Find the angle subtended by the central diffraction maximum.
Fraunhofer diffraction equation for dark minima: 
Sin θ = m λ /a
Where m = 1, 2, 3…..
The angle subtended by the central diffraction is equal to twice of the first minimum angle
Therefore, m = 1
Sin θ = λ /a
= sin inv (618E-9)/ 0.331E-3
0.1070 degrees
2 θ = 2 x 0.1070
= 0.2140 degrees
Chapter 26
1. Find the binding energy and the binding energy per nucleon of the 20782 Pb nucleus.
The atomic mass of Pb is 207.2 u
The number of electrons is 82
Mnuc = 207.2 u – (82 x 0.000549) = 207.154982
The mass defect is as follows:
= 82mp + (207-82)mn – Mnuc
Where mp is mass of proton and mn mass of neutron.
= (82 x 1.007276) + (125 x 1.008665) – 207.154982
= 1.524775 u
The energy equivalent to 1 u is 931.5 MEV
The binding energy is calculated as:
E = 1.524775 x 931.5
= 1,420.33 MeV
To find the binding energy per nucleon, we divide by the mass number of Pb
= 1,420.33/207
= 6.86 MeV
Therefore, the binding energy is 1,420.33 MeV and the binding energy per nucleon is 6.86 MeV
2. Use the binding energy per nucleon curve in the figure above to determine how much energy must be supplied to separate the nucleons in a 80 35Br nucleus.
From the graph, it is 8.5 MeV per nucleoid
So it is 8.5 * 80
= 680 MeV
3. A Geiger counter reading of a radioactive sample is initially 6320 counts per minute. The same sample gives a reading of 462 counts per minute 10.8 h later. What is the sample's half-life?
t = 10.8 h
462 = 6320 e-r(10.8)
462/6320 = e-r(10.8)
0.0731 = e-r(10.8)
Ln both sides
2.61591 = -r (10.8)
r = 0.242213888/h
t1/2 = ln (2) / r
= ln (2) / 0.242213888
= 2.8617
4. If a rock containing U-238 initially reads 84.4 counts per minute on a Geiger counter, what will its reading be 8 weeks later?
8 weeks = 56 days
U-238 has a half-life of 4.468E9 = 365 x 4.468E9 = 1.63E9 days
K = ln 2/ 1.63E12
= 4.25E-13
[A]56 = 84.4 x e-4.25E-13 x56
= 84.4 x1
= 84.4 counts per minute
6. Find the activity of a sample containing 3.43E14 iodine-131 nuclei (T1/2 = 8.0 days).
Activity a = λN
N = 3.43E14
T1/2 = 8 days x 24 x 3600 seconds
Λ = ln 2/ (8*24*3600) x 3.43E14
Λ = 3.44 x 108 decays per sec.






