
PHY 112 General Physics II Spring 2004 
Dr. Satinder S. Sidhu 

Final Examination Open Book and Notes Name  

I  pledge my word of H onor that I  have neither received nor given any help while completing this E xamination. 
 

Attempt all questions. Show all essential work to claim full credit. 

Electrostatic force constant, k
e

= 9.00! 109  N "m2 / C2 . 

1. A 0.25-kg mass is oscillating in simple harmonic motion. Its maximum displacement from 
equilibrium is 0.50 m and it experiences a maximum acceleration of 512 m/s

2 . Calculate the 
following characteristics of the motion. Write your answersÑ with correct SI units and accurate to 
three significant figuresÑ in the boxes provided. 

a) Angular frequency 
 3 

 

b) Frequency 
 1 

 

c) Period 
 1 

 

d) Maximum velocity 
 2 

 

e) Total energy of the system 
 3 



2. A 200-g mass suspended from a spring oscillates with a frequency of 2.80 cycles/second. 

a) Calculate the spring constant. 
 4 

 

b) How much extra mass should be added to the 200-g mass so that the modified system oscillates 
with a 0.5-s period? 

 6 

 

3. A 10-meter long sample of a string has a mass of 5.0 g. A large length of the string is stretched out 
under tension. A transverse harmonic (sinusoidal) travelling wave is set up by attaching one end of the 
string to an electromechanical oscillator. The wave is described by the function: 

y x,t( ) = 0.005 m( ) !sin " x # 500" t( ) , where x is in meters and t in seconds. 

a) How far apart are the crests of this wave? 
 2 

 

b) What is the frequency of the electromechanical oscillator? 
 2 

 

c) What is the propagation speed of the wave? 
 2 

 



d) What is the tension in the string? 
 4 

 

4. a) Calculate the focal length of the lens shown below, made of a glass which has a refractive index 
n = 1.70 . 

 4 

 

b) An illuminated slide is at a 60.5 cm distance from a screen. A lens placed 5.50 cm in front of the 
slide (between the slide and the screen) projects a crisp, inverted image of the slide on the screen. 
Calculate the focal length of the lens. 

 4 

 

 

c) How large is a feature on the slide whose the image is 2.2 cm tall?  2 

 



5. A glass slab is embedded in a block of ice. A laser is aimed at the glass slab from air. at an angle 
!
1

= 38¡  to the vertical, as shown. 

a) Calculate the angle 

� 

!
2
that the refracted ray inside glass makes to the vertical. 

 3 

 

! 2

Glass
n = 1.514

Ice
n = 1.309

38¡

Laser

 
b) Determine and sketch the complete path of the ray through its emergence back into ice. Indicate 

clearly all phenomena that occur and draw all the resulting rays. Calculate all the angles relevant 
to your calculations. 

  
 

 



6. The net electric field at the point P in the figure below is zero. Determine the distance x in terms of 
the given distance a. 

 10 

 

7. Two protons are fixed a distance a apart. An electron is to be positioned at a point along the bisector 
of the line joining them. Calculate the distance b that results in zero stored potential energy for this 
system. 

 10 
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8. A parallel-plate capacitor is made of two flat, circular disks of aluminum facing each other across 
0.40 mm of vacuum. Each disk has a diameter of 33.9 cm. 

a) Calculate the capacitance of this capacitor. 
 4 

 

b) What potential difference should be maintained between the disks to store 9.0 mJ of energy in 
the capacitor? 

 4 

 

c) How many electrons have to be transferred between the disks to create the potential difference 
required in part (b)? 

 2 

 

 



9. The alloy nichrome has a resistivity ! = 1.50" 10#6  $ %m. A spool is wound with 36.2 meter of 
1.2-mm-diameter insulated nichrome wire.  The ends of the wire are connected to the terminals of a 
12.0-V battery. Calculate the following quantities: 

a) The resistance of the spool of wire. 
 3 

 

b) The current flowing through the wire. 
 2 

 

c) The power dissipated as heat in the wire. 
 3 

 

d) The amount of electric charge that flows out of the positive terminal of the battery over one 
minute. 

 2 

 



10. Circle either TRUE or FALSE next to each of the following statements. 

You may write a short explanation in support of your choice in the space below the question. 

A Maximum force on a particle undergoing simple harmonic motion acts 
when the particle is moving the fastest. TRUE FALSE 

 

B A wave involves transport of energy without transport of matter. 

TRUE FALSE 

 

C Both transverse and longitudinal waves propagate equally well through 
fluids. TRUE FALSE 

 

D Sound propagates through air as a longitudinal wave. 

TRUE FALSE 

 

E The image that Miss Elizabeth Taylor sees in her make-up mirror is a 
real image. TRUE FALSE 

 

F A convex lens can sometimes form a virtual image of a real object. 

TRUE FALSE 

 

G Static electric fields can penetrate and exist deep in the interior of a 
perfect conductor. TRUE FALSE 

 

H The energy stored in an assemblage of discrete charges does not depend 
on the sequence in which the charges are brought to their positions. TRUE FALSE 

 

I Energy cannot be stored in a static electric field if the field exists in a 
vacuum. TRUE FALSE 

 

J An electron-volt (eV) is a convenient unit of electric potential. 

TRUE FALSE 

 

 


