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Q1. A stretched string has a length of 2.00 m and mass of 1.56 g. A transverse sinusoidal 
wave is travelling on this string, and is given by:  y (x, t) = 0.100 sin (3.00x – 144t) where x 
and y are in meters and t is in seconds. What is the magnitude of the tension in the string? 
 
A) 1.80 N 
B) 3.39 N 
C) 3.74 N 
D) 5.56 N 
E) 2.95 N 
 
Q2. Two identical waves moving in the same direction are sent along a string with a phase 
difference of 72o between them. The amplitude of each wave is 3.0 mm. What is the 
amplitude of the resultant wave? 
 
A) 4.9 mm 
B) 6.0 mm 
C) 2.0 mm 
D) 5.8 mm 
E) 1.2 mm 
 
Q3. A stretched string that is fixed at both ends oscillates in a third-harmonic standing wave 
pattern. The distance between two adjacent nodes is 0.75 m. The tension is varied until the 
fourth-harmonic standing wave is generated on the same string. What is the distance between 
two adjacent nodes in this case? 
 
A) 0.56 m 
B) 1.0   m 
C) 3.0   m 
D) 0.38 m 
E) 1.5   m 
 
Q4. A transverse sinusoidal wave is travelling on a stretched string. The maximum transverse 
speed of a particle on the string is 24.0 m/s. The frequency of oscillations of a particle in the 
string is 120 Hz. What is the amplitude of the wave? 
 
A) 31.8 mm 
B) 25.1 mm 
C) 12.0 mm 
D) 43.3 mm 
E) 53.2 mm 
 
Q5. A tube open at both ends has a fundamental frequency of 76.0 Hz. What is the third 
harmonic frequency of this tube if one end is closed? 
 
A) 114   Hz 
B) 152   Hz 
C) 76.0  Hz 
D) 50.6  Hz 
E) 57.0  Hz 
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Q6. A point sound source emits sound with an average power of 0.78 W. At what distance 
from the source is the sound level equal to 98 dB? 
 
A) 3.1 m 
B) 8.8 m 
C) 9.6 m 
D) 1.8 m 
E) 2.2 m 
 
Q7. Two sound sources, separated by a distance of 2.00 m, are in phase and both emit sound 
waveswith a frequency of 500 Hz. Point A is 0.250 m from S1 (see Figure 1). What is the 
phase difference between the two sound waves at point A? (vsound = 343 m/s) 
 
Fig# 

 
 
A) 13.7   rad 
B) 2.19   rad 
C) 2.87   rad 
D) 15.4   rad 
E) 6.85   rad 
 
Q8. Figure 2 shows four situations in which a moving source of sound S and a detector D 
either moving or stationary. The arrows indicate the directions of motion. The speeds v of the 
source and the detector are the same. Detector 3 is stationary. Rank the situations according 
to the frequency at the detector, highest to lowest. 
 
Fig# 

 
A) 4, 3, 2, 1 
B) 1, 2, 3, 4 
C) 1, 3, 2, 4 
D) 4, 1, 2, 3 
E) 4, 2, 3, 1 
 
Q9. A student uses a metallic measuring rod that is exactly equal to 1.00 m long on a summer 
day having temperature of 45.0 oC. What is length of the rod on a winter day when the 
temperature is −5.00 oC. (the coefficient of linear expansion of the metal = 5.20 × 10-4 K-1). 
 
A) 0.974 m 
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B) 1.260 m 
C) 0.210 m 
D) 5.012 m 
E) 0.952 m 
 
Q10. 500 g of water at 100 oC is converted to steam at 100 oC  by boiling it at a constant 
pressure of 1.01 × 105 Pa.  The change in volume of the water-vapor system is 0.83 m3. 
Calculate the change in internal energy of the water during this process. 
 
A) 1.04×106 J 
B) 2.28×105 J 
C) 0.48×103 J 
D) 6.78×107 J 
E) 9.62×106 J 
 
Q11. A copper block of mass 400 g at 80.0 oC is dropped into an insulated bucket containing 
ice at 0 oC. All the ice has melted and did not evaporate. Calculate the amount of melted ice.  
(Specific heat for copper is 386 J/kg.K). Neglect the heat gained by the bucket. 
 
A) 37.1 g 
B) 49.5 g 
C) 64.8 g 
D) 22.4 g 
E) 400  g 
 
Q12. Which of the following statements is WRONG? 
 
A) If work is done on a system, the internal energy of the system decreases in an adiabatic 

process. 
B) In an adiabatic process, transfer of energy as heat is zero. 
C) In a constant-volume process, the internal energy of the system increases if heat is added. 
D) In a cyclic process, the change in internal energy of the system is zero. 
E) Heat energy can be transferred only between bodies having different temperatures. 
 
Q13. On a hot summer day, the amount of thermal energy transferred to a classroom from the 
outside through a 3.0 m2 glass window is 3.0 ×105 J every minute. The thickness of the glass 
window is 1.5 cm. If the outside temperature is 45 oC, calculate the temperature inside the 
classroom. (kglass = 1.2 W/m.K). 
 
A) 24 oC 
B) 30 oC 
C) 21 oC 
D) 45 oC 
E) 16 oC 
 
Q14. Three moles of a monatomic ideal gas at room temperature T1 = 300K and pressure P1 
undergo an isobaric then an adiabatic expansion, as shown in Figure 3. Calculate the final 
temperature of the gas T3. (γ= 1.67). 
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Fig# 

 
 
A) 457 K 
B) 377 K 
C) 543 K 
D) 156 K 
E) 600 K 
 
Q15. A 0.050-m3 container has 5.00 moles of argon gas at a pressure of 1.00 atm. What is the 
rms speed of  the argon molecules? (MAr = 40.0 g/mole) 
 
A) 275 m/s 
B) 496 m/s 
C) 398 m/s 
D) 940 m/s 
E) 870 m/s 
 
Q16. In the PV diagram shown in Figure 4, the ideal gas does 10 J of work when taken along 
the isothermal process from a to b and 8.0 J of work when taken along the adiabatic process 
from b to c. What is the change in internal energy of the gas when it is taken along the 
straight path from a to c? 
 
Fig# 

 
 
A) − 8.0 J 
B) 18     J 
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C) − 2.0 J 
D) 2.0    J 
E) 8.0    J 
 
Q17. A heat engine operates between 200K and 100K. In each cycle it takes 100 J of heat 
from the hot reservoir, loses 25 J of heat to the cold reservoir, and does 75 J of work. This 
heat engine VIOLATES: 
 
A) The second law but not the first law of thermodynamics 
B) The first law but not the second law of thermodynamics 
C) Both the first and second laws of thermodynamics 
D) Neither the first law nor the second law of thermodynamics 
E) Cannot answer without knowing the mechanical equivalent of heat. 
 
Q18. An ideal (Carnot) refrigerator has a coefficient of performance equal to 5.0. If the 
temperature inside the refrigerator is −20 oC, what is the temperature at which heat is 
rejected? 
 
A) 31     oC 
B) 20     oC 
C) − 45  oC 
D) 16     oC 
E) −20   oC 
 
Q19. Calculate the change in entropy when 10.0 g of ice at −10.0 0C is heated until it 
completely melts. 
 
A) 13.0 J/K 
B) 12.3 J/K 
C) 10.5 J/K 
D) 15.0 J/K 
E) 20.1 J/K 
 
Q20. 2.0 moles of an ideal monatomic gas undergo the reversible process shown in Figure 5. 
How much energy is absorbed as heat by the gas during this process? 
 
Fig# 

 
 
A) 13.5 kJ 
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B) 12.0 kJ 
C) 10.6 kJ 
D) 14.1 kJ 
E) 21.5 kJ 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Phys102 First Major-082 Zero Version 
Coordinator: I. M. Nasser Saturday, April 11, 2009 Page: 7 

King Fahd University of Petroleum and Minerals 
Physics Department  c-20-n-20-s-0-e-1-fg-1-fo-0 

k
ω

== λfv      

µ
τ

=v    
ρ

=
Bv  

my y sin(kx ωt φ)= ± +  

 vy 
2
1P 2

m
2µω=  

)cos( tkxmSS ω−=  
sin( );          where  m m mP P kx t P v Sω ρ ω∆ = ∆ − ∆ =

( ) vSI m
2

2
1 ωρ=  

10 log
o

I
I

β
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

,        Io = 10-12 W/m2 

   
Area

PowerI =  

D

S

v v
v v

f f
⎛ ⎞±′ = ⎜ ⎟±⎝ ⎠

 

⎟
⎠
⎞

⎜
⎝
⎛ +−⎟

⎠
⎞

⎜
⎝
⎛=

2
φtωkxsin

2
φcos2yy m  

my (2y sinkx) cosωt=  

,
L2

nvfn =  ,...3,2,1n =  

,
L4

nvfn =  ...5,3,1n =  

αL∆T∆L =              ∆V V∆Tβ=  
NkTnRTPV ==  

φ
2 π
λ∆L =  

   mλ∆L =                   m = 0,1,2,…. 
    

λ,
2
1m∆L ⎟

⎠
⎞

⎜
⎝
⎛ +=        m = 0,1,2,….. 

3
2
5
2

1constant ; constant

=  R for  monatomic gases,

= R for diatomic gases.

PV

v

TV

C

γ γ −= =

 

32CT
5
9

FT +=  

mLQ =  
TmcQ ∆=  

 Q = nc∆T 
WQ∆Eint −=  
∆TnC∆E Vint =  

Cp - Cv = R 

∫= PdVW  
-H C

cond
T TQP k A

t L
= =  

( )kT3/2
2
vm 2

= ,      
M

3RTvrms =  

W = QH – QL 

  
HQ

Wε =
H

L

Q
Q - 1  =  

  
W
QK L=  

H

L

H

L

T
T

Q
Q

=   , ∫=∆
T

dQ
  S  

 
Constants: 
 
1 Liter = 10-3 m3 
R = 8.31 J/mol K 
NA = 6.02 x 1023 molecules/mole 
1 atm = 1.01 x 105 N/m2 
k = 1.38 x 10-23 J/K 

  1 calorie = 4.186 Joule 
  g = 9.8 m/s2 
   for water:  
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