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Phys 202  Midterm 1    E. Arık  Fall '02 
 

Question 1 : An inductor of inductance L and a capacitor of capacitance C form an LC circuit containing total 

energy U. The current is zero at  t = 0 . Calculate:  (a) the period of oscillations,  (b) the charge on the capacitor as 

a function of time,  (c) the current as a function of time 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1  E. Arık   Fall '02 
 

Question 2 : A resistor of resistance R , an inductor of inductance L and a capacitor of capacitance C are connected 

in series to form an RLC circuit. The charge on the capacitor is given to be / 2
0( )  sin( )Rt Lq t q e tω−= .  

Calculate ω, the frequency of damped oscillations. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1  E. Arık   Fall '02 
 

Question 3 : A parallel plate capacitor with circular plates of radius R , separation D is connected to a source of 

emf sin( )m tε ε ω= . Let r be the radial distance from the center of plates and neglect the fringing of the electric 

field at the edges of the plates.  

Calculate :  (a) the displacement current ( , )di r t ,  (b) the magnetic field ( , )B r t
�

in the regions r < R and r > R. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1  E. Arık   Fall '02 
 

Question 4 : A radio transmitter radiates electromagnetic waves uniformly in all directions. An airplane flying at a 

distance R receives an average signal intensity I  

Find :  

(a) the average magnitude of Poynting vector at the airplane, 

(b) the average total power radiated by a transmitter, 

(c) the amplitudes of electric and magnetic field at the airplane, 

(d) the amplitude of the electric field at a distance r from the transmitter. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1  M. Mungan   Fall '04 
 

Question 1 :  

a) Derive the dimensions of µ0, ε0 , electric fields and B in terms of M , L, T and Q  

b) Derive the dimensions of the Poynting vector in terms of M, L, T and Q. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M. Mungan   Fall '04 
 

Question 2 : In a Michelson interferometer, shown, a coherent  plane wave of 

wavelength λ is incident upon a semi-reflecting mirror, as shown in the figure. 

The mirror splits the wave into two beams of equal intensity that are reflected 

off mirrorsM1 and M2 and return to O. Initially 21 OMOM = . How does 

intensity at O change as M2  

Is moved by a distance X? Let the intensity when X=0 be I0 and find I(X) 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M. Mungan   Fall '04 
 

Question 3 : Light from a coherent source with wave length λ is incident upon a single slit of width a. A diffraction 

pattern is observed on a screen a distance L away. The 7
th
 minimum is observed at a point P on the screen. Next, 

the single slit is replaced by a double slit with slit separation d. It is found that at point P there is now the 11
th
 

minimum  (we count the central maximum as the 0
th
 max.) .you can assume that L >> d, a . Find d in terms of a , λ , 

and L. 

 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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Phys 202  Midterm 1   M. Mungan   Fall '04 
  

Question 4 : A piece of hair of thickness t is stuck between two glass plates, as shown 

in figure. When coherent light of wavelength λ is incident from above upon the glass, 7 

bright  fringes are observed, as shown in figure. The air between the glass plates has 

index of reflection 1 , the glass plates have n › 1. what can you say about the thickness 

of the hair? ( I want a result of form:  

aλ < t < bλ , where a and b need to be determined) you may assume that L >> t 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M. Mungan , S. Nergiz   Fall '06 
  

Question 1 : The electric field of a plane EM wave propagating in vacuum is given by   

8 V6 3 9 10 )
m

ˆE sin( z t jππππ= − ×= − ×= − ×= − ×
�

  .  (i) What is the numerical value of the wave number  κκκκ  of this wave? (ii) What is 

the numerical value of the angular frequency ωωωω of this wave? (iii) Find the magnetic field vector B
�

 of this wave?  

(iv) Find the pointing vector S
�

. (take 7
0 4 10  T m A/µ πµ πµ πµ π −−−−= × ⋅= × ⋅= × ⋅= × ⋅ ) (v) Find the intensity I of this wave. ( NOTE: you 

may give your answers in terms of ππππ , do not substitute its numerical value.) 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M. Mungan , S. Nergiz   Fall '06 
  

Question 2 : The bottom face of a glass slab of thickness d is painted white, 

except a very small region at point P , which serves as a source of diverting rays 

when the slab is illuminated from below. The ray PA emerges from the upper 

face into the air but the ray PB strikes the upper face at the critical angle and is 

totally reflected back into the glass (total internal reflection). On the painted 

bottom surface there appears a dark circle of radius R , surrounded by an 

illuminated region. Find the index of reflection n of the glass in terms of d and 

R. (NOTE: your answer should not include any trigonometric or inverse 

trigonometric functions!) 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M. Mungan , S. Nergiz   Fall '06 
  

Question 3 : A beam of light of wavelength λ passes through two closely 

spaced plates.  The first plate is made of quartz having index of reflection n1 

and the second plate is made of sapphire which has index of reflection n3. The 

region between the two plates is filled with benzene that has index of reflection 

n2. (n1 < n2 < n3) . Assume that the light is incident normally on the quartz. For 

what minimum value of the plate separation d ,will the transmitted light have 

maximum intensity?  

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M. Mungan , S. Nergiz   Fall '06 
  

Question 4 : Light from a coherent source with wavelength λ is incident upon a 

single slit of width a . A diffraction pattern is observed on the screen. The 7
th

  

minimum is observed at a point P on the screen. Next, the single slit is replaced 

by a double slit with slit separation d . It is found that at the same point P there is 

now the 11
th

 minimum.  Find d in terms of the given parameters. Your answer 

should not include any angles or trigonometric functions. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202   Midterm 1   M. Arık SPRING 08 
 
Question 1: Find  

The period 

The average value 

The rms value of V(t) shown in graph. 

 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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Question 2: A plane electromagnetic wave has magnetic field 

0
B B cos( kx t )kωωωω= −

��
. Find in terms of B0, k, ω  

a) The electric field. 

b) The Poynting vector 

c) The intensity (Savg.) 

d) The average energy density 

e) The radiation pressure 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202   Midterm 1   M. Arık SPRING 08 
 

Question 3: The glass in figure is 
1

4
 of a cylinder of radius R. The light ray shown is 

perpendicular to cylinder axis. Calculate in terms of h, R and index of refraction n: 

a)  Sine of the angle of incidence at point A.    b)  Sine of the angle of refraction at 

point A.     c)  Sine of the angle of refraction at point B. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202   Midterm 1   M. Arık SPRING 08 
 

Question 4: A solar cell made of silicon (n=3.5) is coated with silicon monoxide film (n=1.45) so that it is       

reflectionless for light waves of 550 nm wavelength. Find minimum thickness of the silicon monoxide 

coating film. 
₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M.Mungan  FALL 08 
 
Question 1: Lasers have been used to suspend spherical glass beads in the Earth’s gravitational field. A black bead 

has m and radius r. 

a) Determine the radiation intensity needed to support the bead. 

b) If the width of the laser beam is D=2r, what power is required for the laser? 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M.Mungan  FALL 08 
 

Question 2: A piece of transparent material having index of refraction n is cut into the 

shape of a wedge as shown in the figure below. The angle of the wedge is small. 

Monochromatic light of wavelength λ is normally incident from above and is viewed from 

above. Let h denote the height of the edge and l its width.  a) Find the locations x (see 

figure) where bright fringes occur.  b)  Find the locations x where dark figures occur. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M.Mungan  FALL 08 
 

Question 3: In a diffraction experiment with a grating the number of rulings is initially N. We now have double the 

number of rulings. 

a) By how much does the power of the light leaving the rulings change? 

b) By how much does the peak intensity of the central maximum change? What about the local maxima. 

c) Based on your results found in (a) and (b), is energy conserved? If so, how? Clearly explain your 

reasoning. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   M.Mungan  FALL 08 
 

Question 4: A light beam is formed by superposing unpolarized light and polarized light. When the beam is passed 

through a polarizer, it is found that the intensity of the beam can change by as much as a factor of 5 as the polarizer 

is rotated. Find the relative intensity of the two light sources. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

 

Phys 202  Midterm 1   A.Sevgen  Spring 09 
Question 1:  Write the differential form of the Maxwell equations. (No partial credits) 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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Phys 202  Midterm 1   A.Sevgen  Spring 09 
Question 2 : Consider a rectangular loop only partly in a B

��
 field 

which is oscillating with a frequency ω. The loop extends a distance 

x into the B
��

field and is held fixed in position. The loop has 

resistance R, inductance L and capacitance C. Take 0 sin( )B B tω=  

with B>0 intı the paper. 

a)Write the line integral E dl⋅∫
�� �

�  of the electric field along the 

direction of the current as shown in the figure and obtain the 

differential equation describing the charge q on the capacitor as a function of time.  b) If the circuit is driven at the 

resonance frequency 0ω , find the solutions for times much longer than the decay time 
d

T . 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   A.Sevgen  Spring 09 

Question 3 : A plane wave electric field is given as :  ɵ ɵ( ) ( 3 )300
( , ) 4

11

i x y z tE r t x y Az e ω− + + −= − +
�� �

ɵ   Volts/m        (1) 

a) Find the z-component of the electric field, that is, determine A in eq (1)  .   b) Find the magnetic field ( , )B r t
�� �

 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   A.Sevgen  Spring 09 
 

Question 4 : A photon in the state ψ  where  

/ 41 2

3 3

i
x e y

πψ = +  

goes through an optical system that allows only right circularly polarized 

photons to pass through. What is the probability of our photon’s passing 

through this optical system ? 
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₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 130  Midterm 2   A. Ankay , M. Mungan  Spring 09 
Question 3: A thin glass plate of thickness 0.225µm and refractive index n=4/3 is suspended in air. Visible light in 

the range 300nm≤λ≤700nm is incident at near normal angle onto one of the surfaces of the plate. What are the 

wavelengths of the colors visible on the surface? 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 130  Midterm 2   A. Ankay , M. Mungan  Spring 09 
 

Question 4: A 4-slit grating with narrow slits and slit separation d is illuminated by coherent light of wavelength  

λ . The interference pattern is projected onto a screen far away. Two experiments are performed: First the outer two 

slits are closed and interference pattern A is observed . The same experiment is repeated with only the outer two 

slits open and pattern B is observed. a) Which of the two observed patterns produce a wider central maximum? 

Clearly explain your reasoning.  b) What is the ratio of the widths of the central maxima of patterns A and B? 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   E. Oğuz  Spring 2010 
Question 1 : An electromagnetic wave is propagating in vacuum in the +z direction. On the z = 0 plane, the electric 

field vector has the value  xtEtzE ˆ)cos(),0( 0 ω==
�

. Find (for 0>z )  

a) ),,,( tzyxE
�

, 

b) ),,,( tzyxB
�

, 

c) ),,,( tzyxS
�

, 

d) Find the average energy that falls ( per unit time ) on the infinitesimal area )ˆ
2

3
ˆ

2

1
( zxdAAd +=

�
. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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Question 2 : Consider the situation shown in the figure below. Light (of 

wavelength λ ) is incident on the second medium at 30
0
 angle. The thickness 

of the second medium is d. 

a) Calculate the phase difference between the beams reflected from the 

front and the back surfaces of the second medium. 

b) Find the minimum value of d that will result in a minimum in the 

reflected light. 

(Note: You are not to assume δ = 2d in solving this problem.)  

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   E. Oğuz  Spring 2010 
 

Question 3 : Consider the N = 4 multi-slit interference problem. The incident light has the wavelength λ and the slit 

separation is d. The slit acts as identical sources of strength I0 . a) Derive the intensity distribution I(θ). (Ignore 

diffraction.)  b) Plot I versus θ.  c) Indicate the relative positions of the phasors at each of the minima that occur 

between the first (m = 0) and the second (m = 1) principle maxima. 

(Hint: )
2

cos()
2

cos(2coscos
BABA

BA
−+

=+ .) 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   E. Oğuz  Spring 2010 
 

Question 4 : Light of wavelength λ = 600 nm is incident on a diffraction grating. Two adjacent principle maxima 

occur at sinθ = 0.2and at sinθ = 0.3 respectively. The third order is a missing order. 

a) Find the slit separation d and the smallest possible value of the slit width a. 

b) With the values of d and a found in part (a), plot the intensity (seen on a far away screen) as a function sinθ 

and list all orders that actually appear on the screen. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 130     Midterm 2    A. Ankay    Spring 10   
Question 3 : A thin film of refractive index 1.5 is located on a glass block with refractive index 1.7. If the 

wavelength of the incoming light is in the interval 2t/5 < λ < 2t, where t is the thickness of the thin film, find the 

number of colors (wavelengths) which will be most intensely reflected from the upper surface of the thin film. 

Assume that the incoming light falls on the thin film almost perpendicularly. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 130     Midterm 2    M. Arık    Fall 10   
 

Question 1 :  Intensity of λ=500nm light 1m away from slits 

is observed as in figure. Draw a picture of the slits and show 

the relevant dimensions in millimeters. 
₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 130     Midterm 2    M. Arık    Fall 10   
 

Question 2 :  Glass is coated with thin films on both sides such that A can only 

see himself but B can see A very clearly. Find 1d and 2d so that this property 

is exact for 1λ = 500nm for 1d  and for 2λ =600nm for 2d  ( glassn = 1.4, filmn = 

1.2). 
 
 
 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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Question 3 : Electric field of light is given by )sin()34(103 wtkzjiE −+=
�

. This light passes through 

a polarizer with transmission axis in direction of 3i + 4j. Find electric field after light passes 
through polarizer. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

 

d 

300 

n1 = 1.0 

n2 = 1.5 

n3 = 2.0 

1d  2d  

film film 

glass A B 
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Question 4 : In a single slit diffraction experiment, the distance from the slit to the flat screen is L, the slit width is 

a and the wavelength of the monochromatic light falling on the slit is λ. Find the width of the first bright band next 

to the central (primary) bright band in terms of L, a and λ. Assume L is much greater than a. 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 202  Midterm 1   Đ. Semiz  Spring 11 
1. A sinusoidal electromagnetic wave is traveling in the negative x-direction. Its magnetic field has never any y-component. 

(a) Write the most general expression for the electric field   

� 
E (x,t)  of this wave. Your answer will contain some arbitrary 

constants. 

(b) If the maximum magnetic field magnitude is given as B0 , which arbitrary constant can be found? What is its value ? 

(c) What is the average intensity for this wave ? 

(d) If the magnetic field is given as zero at the origin at t=0, which arbitrary constant can be found? What is its value ? 

[There are two answers] 
 

2. (a) Draw the circuit for a simple (undamped) electromagnetic oscillator. You may use any circuit element you learned in 

PHYS 201. 

(b) Draw the circuit for a damped electromagnetic oscillator. 
(c) Write down the total electromagnetic energy of the system in terms of the parameters of the system, the charge(s) and 

the current(s). Indicate where the charge(s) and current(s) are located. 

(d) What is the time-derivative of the total electromagnetic energy, in terms of the parameters of the system, the charge(s) 

and the current(s) ? 

(e) How is the behavior of the circuit qualitatively different between small damping and too much damping ? 
 

3. A blue (λ=450 nm) and a red (λ=675 nm) laser are both incident normally on a grating with slit spacing of 5.4 µm. In the 

center of the screen (at θ=0), a bright purple fringe is observed. Find the angles (sinθ is enough, 0<sinθ<1) of all other 

bright fringes, and classify them as red, blue or purple. 
 

4. For single-slit diffraction, in class we have shown that the intensity is given by I = I0

sinα

α

 

 
 

 

 
 

2

, where 
asinθθθθα πα πα πα π

λλλλ
==== .  

(a) Show that the maxima occur at tanα=α. 

(b) Show that this condition can be written as 
2

2
2 1

sin
αααααααα

αααα
====

++++
 

(c) Hence, find the intensity at the maxima as a rational function of α. This shows that the maxima get weaker as we go 

away from the center. 
 

 
 

SOME FORMULAE YOU MAY NEED (Use at your own risk; you may need others too.) 

 

B ⋅∫ dl = µ 0iencl + µ 0ε0

∂ΦE

∂t
 UL =

1

2
LI

2                  d sinθ = (m +
1

2
)λ   

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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1) A 600. nm  monochromatic coherent light wave is polarized in z-direction. The maximum value of its 

Poynting vector S = (1/µ0) E x B is 1.x10
3
 W/m

2
 in x-direction. Write an expression for the B field of the 

wave using the basis vectors i, j, k and numbers in SI units.     (Take  µ0=4π x 10
-7 

N/A
2
 and π =3. ) 

₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

Phys 130   Midterm 2   M. Arık  Spring 11 
 

2) A 5. mm thick glass sheet of index of refraction n=1.4 is coated on both sides with film of index of 

refraction n=1.2. Determine the minimum thicknesses d1 and d2 of the film coating on the two sides so 

that this glass completely reflects 500 nm and 600 nm light. 
₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 
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3) For a diffraction grating, at first order the whole visible spectrum 400 nm < λ < 700 nm can be 

observed whereas in second order only the part 400 nm < λ < 500 nm is observed. 

a) Find the number of lines per cm of this grating. 

b) At what angle is 500 nm observed in first order? 
₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪₪ 

 


