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EXAM 1            PHYS 103        VERSION A      FALL 2004        
 
NAME: ________________________________________________________________   
_________________________________________________________________________________________________ 

 
As a student at NJIT I ___________________________________, will conduct myself in a professional manner 
and will comply with the provisions of the NJIT Academic Honor Code. I also understand that I must subscribe to 
the following pledge on major work submitted for credit as described in the NJIT Academic Honor Code:  
On my honor, I pledge that I have not violated the provisions of the NJIT Academic Honor Code.    
Signature_________________ 

 
The exam is closed book and closed notes.  Choose the answer that is closest to the given answer. 
 

x = Acos(ωt)    v = - ω Asin(ωt)         ω = 2πf = 
T
2π

         F = kx      period:     Tspring = 
k
m2π ;           Tpend=

g
L2π   

 ω =   
m
k      f = 

T
1

           vmax  = Aω       E = ½ mv2
  + ½ kx2;         E =  ½ kA2;              E =  ½ m(v m )2

    

 v = λf;            f = 1/T             linear mass µ = 
L
m ;                v =

µ
F      sound:   v = 343 m/s    I0 = 10-12 W/m2 

  
 b2 - b1 = 10dBlog(I2/I1)      standing waves: n = 1, 2,  3 .., or  n = 1, 3, 5, … 1m = 100 cm  1 kg = 1000 g 
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___________________________________________________________________________________________ 
1.  A vertical spring stretches 6 cm when a 18-kg block is hung from its end. What is the spring constant of this spring? 
A)  2 N/m 
B)  196 N/m 
C)  690 N/m 
D) 1470 N/m 
E)  2940 N/m 
 
2.  A 3-kg block, attached to a spring, executes simple harmonic motion according to x = 2 cos (30 rad/s⋅t), where x is in 
meters and t is in seconds. The period of oscillation of the spring is:  
A)  0.2 s 
B)  0.4 s 
C)  0.6 s 
D) 0.8 s 
E)  1.8 s 
 
3.  A 3-kg block, attached to a spring, executes simple harmonic motion according to x = 0.8 cos (35 rad/s⋅t), where x is in 
meters and t is in seconds. The position x of the spring at t = 1.4 sec is:  
A)  0.10 m 
B)  0.15 m 
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C)  0.24 m 
D)  1.60 m 
E)   2.2 0 m 
 
EXAM 1            PHYS 103        VERSION A      FALL 2004        
 
4.   A 0.25 - kg block oscillates on the end of the spring with a spring constant of 1000 N/m. If the oscillation is started by 
elongating the spring 0.12 m, what is the maximum speed of the block? 
A)  1.5 m/s 
B)  3.5 m/s 
C)  5.5 m/s 
D)  7.6 m/s 
E)   9.5 m/s 
 
 
5. In the diagram below, the interval  FQ represents;  
A)   wavelength/2 
B)   wavelength 
C) 2 x amplitude 
D) period/2 
E)  period 
 
6. A sinusoidal wave of length 1.2 m travels along a string.  If  the period of the wave is 0.48 s. What is the wave speed? 
A) 0.4 m/s 
B)  0.9 m/s 
C)  1.6 m/s 
D)  2.5 m/s 
E) 3.1 m/s 
 
7.   Which of the following is a false statement?   
A) Sound waves are longitudinal pressure waves,  
B)  Sound can travel through a vacuum 
C) Light travels very much faster than sound    
D) The  transverse waves on a string are different from sound waves   
E) none of the above 
 
8. The intensity at a distance of 6.0 m from a source that is radiating equally in all directions is 9.85 x 10-9 W/ m2 . What is 
the intensity level in dB?     
A) 17.0 dB            
B) 20.0 dB              
C) 26.0 dB            
D) 32.0 dB   
E) 40.0 dB                
 
9.  A barking dog delivers about 2 x10-3 W of power, which is assumed to be uniformly distributed  in all directions. What 
is the intensity level at a distance 5.0 m from the dog? 
A) 6.4x10-6 W/m2 
B) 4.5x10-4 W/m2 

C) 8.0x10-4 W/m2 
D) 2.2x10-3 W/m2 
E) 9.3x10-2 W/m2 
 
 
10.  The intensity of a certain sound wave is 5x10-7 W/m2. If its intensity is raised by 30 decibels, what is the new intensity 
in W/m2? 
A) 6x10-5 W/m2 
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B) 5x10-4 W/m2 

C) 8x10-4 W/m2 
D) 2x10-3 W/m2 
E) 3x10-2 W/m2 
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11.   A stationary source emits sound with a frequency of 1250 Hz.  If the speed of the sound is 343 m/s, what frequency is 
heard by an observer approaching the source with a speed of 25 m/s? 
A) 1550 Hz 
B) 1341 Hz 
C) 1110 Hz 
D) 890 Hz 
E) 20 Hz 
 
  
12.   The fundamental frequency of a standing wave on a string of linear mass  0.004 kg/m and length 0.6 m when it is 
subjected to tension of 50.0 N is closest to: 
 
A) 132 Hz 
B) 93 Hz  
C) 152 Hz 
D) 365 Hz  
E) none of above  
 
 
13. A string of linear mass 0.0015 kg/m is under a tension of 40 N. What should its length be if the frequency of  the second 
harmonic is 440 Hz? 
A) 0.26 m       
B)  0.37 m        
C) 0.41 m     
D) 0.85 m  
E) 1.5 m                 
 
14. A standing wave pattern is established in a string as shown. What is the 
wavelength of  the standing wave?  
A) 0.25 m 
B) 0.5 m 
C) 1.0 m 
D) 2.0 m 
E) 4.0 m 
 
15. A laboratory vacuum pump can reduce the pressure to1x10-7 Pa. If the volume of the chamber is 0.5 m3 and the 
temperature is 270C, how many molecules are left inside the chamber? ( R = 8.31 J/mol⋅K). 
A) 1.2x1013 

B) 2.4x1013 

C) 3.0x1012 

D) 0.5x1011 

E) 4.0x1010 

 
16. An ideal gas occupies 0.6 m3 when its temperature is 200 and its pressure is 1.5 atm. Its temperature is now raised to 
1000C and its volume increased to 1.2 m3 . The new pressure is: 
A) 0.1 atm    
B) 0.3 atm    
C) 0.52 atm     
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D) 0.95 atm   
E) 1.40 atm   
 
17. An automobile tire is pumped up to a absolute  pressure of 2.2 atm when the temperature is 270C. What is its absolute 
pressure after the car has been running on a hot day so that the tire temperature is 470C? Assume constant volume. 
A) 1.25 atm 
B)  2.35 atm 
C) 2.58 atm 
D) 3.61 atm 
E)  4.5 atm   
 
     
 
18.  What is the temperature  of 3 moles of gas at a pressure of 250 kPa held in a volume of 15x10-3 m3? 
A) 50 K 
B) 100 K 
C) 150 K 
D) 200 K 
E) 300 K 
 
19. How many grams of ice at temperature 00C has to be added to a 150 g of water to decrease the temperature of water 
from 450C to 250C. (latent heat of water is 335000 J/kg; specific heat of water is 4186 J/kg0C) 
A)  29 g 
B)  36 g 
C)  49 g 
D)  73 g 
E)   91 g 
 
0.15kg*4186*(45-25)=335000*M+4186*(25-0)*M 
M=0.15*4186*20/(335000+4186*25)=0.029 kg = 29 g 
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