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Q1. Figure 1 shows a snapshot of a wave travelling to the right along a string at 14.0 m/s. At 
this instant, if the transverse velocity of point 1 on the string is 22.0 m/s, find the 
wavelength   of the travelling wave. 

 
A) 12.0 cm 
B) 15.5 cm 
C) 10.5 cm 
D) 14.1 cm 
E) 16.0 cm 
 
Q2. A string with a mass of 30.0 g and a length of 2.00 m is stretched under a tension of 70.0 
N. How much average power must be supplied to the string to generate a travelling sinusoidal 
wave that has a frequency of 50.0 Hz and an amplitude of 4.00 cm? 
 
A) 80.9 W 
B) 125  W 
C) 453  W 
D) 712  W 
E) 600  W 
 
Q3. Standing waves on a 1.0 m long string that is fixed at both ends have successive 
frequencies of 36 Hz and 48 Hz. Find the wave speed. 
 
A) 24 m/s 
B) 40 m/s 
C) 48 m/s 
D) 36 m/s 
E) 16 m/s 
 
Q4. Two sinusoidal waves have the same angular frequency, equal amplitude of 2.0 cm and 
both travel in the same direction along the same string. If the two waves differ in phase by 
50ᴼ, then find the amplitude of the resultant wave. 
 
A) 3.6   cm 
B) 1.3   cm 
C) 0.70 cm 
D) 1.8   cm 
E) 2.6   cm 
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Q5. A sound detector placed at a distance from a sound source measures a sound level of 80 
dB. If the power of the source is reduced by a factor of 25, then what sound level will the 
detector measure. 
 
A) 66  dB 
B) 3.2 dB 
C) 32  dB 
D) 55  dB 
E) 11  dB 
 
Q6. Two trains travelling toward each other at the same speed of 25.0 m/s relative to the 
ground. If one train is emitting sound of frequency 300 Hz. Find the frequency heard by a 
man on the other train. 
 
A) 347 Hz 
B) 324 Hz 
C) 311 Hz 
D) 332 Hz 
E) 359 Hz 
 
Q7. Two sound sources at points A and B emit identical sinusoidal waves of wavelength  
that are in phase, as shown in Figure 2. The sources are separated by distance D = /2. If m 
is an integer, L = L2 - L1 and fully constructive interference is always detected at point C, 
then only one equation is CORRECT 

 
A) L = m 
B) L = (2 m1) /2 
C) L1 = m and L2 = ( 2m1) /2 
D) L1 = ( 2m1) /2 and L2 = m 
E) L = D 
 
Q8. A tube is open at both ends with the air inside oscillating in the 4th harmonic. How many 
displacement nodes are located within the tube? 
 
A) 4 
B) 3 
C) 2 
D) 5 
E) 1 
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Q9. A square hole 8.0 cm along each side is cut in a sheet of copper. Calculate the change in 
the area of this whole resulting when the temperature of the sheet is increased by 50 C. 
 (Linear expansion coefficient  of copper is 17×10-6 / 0C) 
 
A) 0.11 cm2 

B) 0.42 cm2 

C) 0.33 cm2 

D) 0.07 cm2 

E) 1.2   cm2 

 
Q10. A 100 g ice cube at a temperature of 10.0 0C is dropped into 200 g of water in a 
thermally insulated container. If the initial temperature of the water was 30.0 0C, find the 
final temperature of the system at thermal equilibrium. (cice = 2220 J/kg.K) 
 
A) 0      °C 
B) 12.0 °C 
C) 15.9 °C 
D) 5.51 °C 
E) 7.71 °C 
 
Q11. A gas is taken through the cyclic process shown in Figure 3. Find the net energy 
transferred to the gas as heat during one complete cycle. 

 
A) +1.2×104 J 
B) 4.1×104 J 
C) +6.5×103 J 
D) 2.5×105 J 
E) +3.2×106 J 
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Q12. A copper rod and an aluminum rod of equal diameter are joined end to end in good 
thermal contact, as shown in Figure 4. What must be the length of the aluminum rod so that 
the temperature at the junction TJ of the two rods in steady state is 40.0 °C? (Thermal 
conductivity of Aluminum kAl = 2.00 ×102 W/m.K; Thermal conductivity of Copper kCu= 4.01 
×102 W/m.K) 

 
A) 0.06 m 
B) 0.19 m 
C) 1.1 m 
D) 0.27 m 
E) 0.55 m 
 
Q13. An ideal monoatomic gas, at initial temperature T1 and initial volume 2.0 m3, is 
expanded adiabatically to a volume of 4.0 m3, then expanded isothermally to a volume of 10 
m3, and then compressed adiabatically back to T1. What is its final volume? 
 
A) 5.0 m3 

B) 8.3 m3 

C) 9.5 m3 

D) 1.5 m3 

E) 6.8 m3 

 
Q14. At what temperature will the rms speed (vrms) of an ideal gas be twice its value at 20.0 
°C? 
 
A) 899 °C 
B) 690 °C 
C) 485 °C 
D) 375 °C 
E) 293 °C 
 
Q15. When 20.9 J was added as heat to a particular ideal gas, the volume of the gas changed 
from 50.0 cm3 to 100 cm3 while the pressure remained at 1.00 atm. Find the molar specific 
heat of the gas at constant volume CV. 
 
A) 26.1 J / mol. K 
B) 34.4 J / mol. K 
C) 29.1 J / mol. K 
D) 35.8 J / mol. K 
E) 12.6 J / mol. K 
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Q16. If the volume of an ideal gas is doubled while its absolute temperature is quadrupled 
(multiplied by 4), the pressure 
 
A) increases by a factor of 2 
B) remains the same 
C) decreases by a factor of 2 
D) decreases by a factor of 4 
E) increases by a factor of 4 
 
Q17. A Carnot engine absorbs 900 J of heat from a hot reservoir and provides 350 J of work 
in each cycle. If the engine rejects heat to a cold reservoir at 10.0 °C, what is the temperature 
of the hot reservoir? 
 
A) 190 C 
B) 211 C 
C) 155 C 
D) 301 C 
E) 477 C 
 
Q18. Which of the following statements describe correctly the changes during the free 
expansion of an ideal gas? 
 
A) Pressure decreases, temperature remains constant and entropy increases. 
B) Pressure increases, temperature decreases and entropy decreases 
C) Pressure remains constant, temperature increases and entropy decreases 
D) Pressure decreases, temperature increases and entropy increases 
E) Pressure decreases, temperature decreases and entropy remains constant 
 
Q19. Two moles of an ideal monatomic gas are allowed to expand at constant pressure from 
an initial volume of 12 cm3 to a final volume Vf. If the change in entropy of the gas during the 
expansion is 50 J/K, find the final volume Vf of the gas. 
 
A) 40 cm3 

B) 32 cm3 

C) 12 cm3 

D) 25 cm3 

E) 53 cm3 

 
Q20. A Carnot refrigerator has a coefficient of performance of 6.30 and uses 52.0 W input 
power to run. What mass of water at 20.0 °C could the refrigerator convert into ice at 0 C in 
one hour? 
 
A) 2.83 kg 
B) 1.00 kg 
C) 1.55 kg 
D) 2.00 kg 
E) 3.50 kg 
 


