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SECTION A (Total: 60 marks) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

a) What is the airborne sound? 

  (6 marks) 

 

b) What is the direct airborne sound? 

  (7 marks) 

 

c) What is the structure – borne sound? 

  (7 marks) 

 

 

Question 2 

 

a) What is “Speed and Wavelength”?  

  (4 marks) 

 

b) What are the general characteristics of sound? 

  (8 marks)  

 

c) A compressor is radiating a pure tone of 1000Hz.  

If speed of sound is 1125ft/s and 343 m/s. 

What is the wavelength of 1000 Hz?  

             (8 marks) 
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Question 3 

 

a) What is “sound Power “? 

              (2 marks) 

 

b) What is “sound pressure”?  

              (2 marks) 

 

c) Referring to figure Q3(c), determine the value of radius (r1) when  

       Sound pressure level (Lp) is 60dB and sound power level (Lw) at the  

   source for free field condition  

                      (16 marks) 

 

 

    Figure Q3(c): Sound pressure distance  
 

 

 

 

   

  

 

 

r1= ? m 
Lp1 = 60 dB 

r2 = 10 m 
Lp2 = 45 dB 

Lw  
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SECTION B (Total: 40 marks) 

 

INSTRUCTION: Answer only TWO questions. 

Please use the answer booklet provided. 

 

Question 4 

 

Refer to figure Q4,          

Calculate the Sound pressure level (SPL) radiating from an Air conditioning unit received by 

a worker at the distance of 6m from the Air conditioner. The Air conditioner is installed at the 

middle of angle of the room of 17.5m x 12.5m x 4.0m. The Air conditioner manufacture 

specification of the Sound power level (SWL) is 80 dB. The background noise of the room is 

70dB and radius from fan coil to reservoir.   

The room is constructed by concrete wall, ceiling and floor absorption coefficient of 

Door  : 1.0m x 2.5 m 
Window: 2.5m x 1.5m 
 

α wall = 0.1 

α floor = 0.2 

α ceiling = 0.15 

α window = 0.25 

α Door = 0.1 
 
 
Calculate: 
 
a)  Total absorption area  
           (4 marks)  
            
b)  Average absorption coefficient 
           (4 marks) 
 
c) Room constant  
           (4 marks) 
 
d)  Reverberation time  
           (4 marks)  
 
e) Total Sound pressure level (Lp)  
           (4 marks) 
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Figure Q4: Indoor unit location  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fan coil unit  

Window  

Door  

r = 6m 
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Question 5 

 

(a) What is the definition of :  

i. The Coefficient or factor of reflection (r)? 

(2 marks) 

   

ii. The Coefficient or factor of absorption (α)? 

(2 marks) 

   

iii. The Coefficient or factor of transmission (t)? 

(2 marks) 

   

(b) State the formula of :  

i. Natural frequency  

(2 marks) 

   

ii. Transmissibility 

(2 marks) 

 

(c) Referring figure Q5(a) and(b). A 50kg block moves vertically with two spring in 

different condition. The block is pulled 40mm downward from its equilibrium position 

and released. Find the natural frequency for (a) and (b). 

(10 marks) 

 

 

 

    

            

                 

 

 

A    B   A 50kg 

50kg 

K2 = 6kN/m 

K1 = 4kN/m 
K1 = 4kN/m 

Figure Q5(b): 

Complete system 

with series spring  

Figure Q5(a): 

Complete system 

with parallel  spring  
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Question 6 

 

A tray of mass m1=50kg is attached to 3 springs as shown in figure Q6(a). The natural  

frequency  is 3.18Hz. After that, another m1 block has been placed on top of the first m1 and  

spring B is removed, as figure Q6(b) now the natural frequency is observed to be 1.6Hz.  

Determine the spring stiffness of kA and kB. 

         (20 marks) 

 

 

 

Figure Q6(a): Complete system with all    Figure Q6(b): After spring B                      

Spring A and B installed                         is remove 

          And additional M1 

 

 

 

                     

 

END OF QUESTION 

A         A A    B   A 

m1 

m1 

m1 
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Appendix Technical Document  
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Formulae: 
 Log (ab) = log a + log b 

 
  Log (a/b) = log a – log b 

 
  Log ab = b log a 

 
  Loga a = 1 

 
  Loga 1 = 0 

 
  Loga b = logc b 

                                        logca 
 
ACOUSTICS: 

 
f

v
       where v= speed (m/s); f=frequency (Hz) 

 RTv   

      Where 
M

R
R , M= Molar Mass; R = Universal Gas constant (8.314 

kJ/kmol.K) 
 

 For Air : TRTv 04.20  where T in Kelvin 

 T( K) = 273 +  

 

W ref

w

W
L log10  where Wref = 10-12 watt 

 

Pref

p

P
L log20  where Pref  

 

I ref

I

I
L log10  where Iref = 10-12 watt/m2 

 
n

i

L

TOTAL

i

L
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1010log10  
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r
LogLL pP  

 Free Field : 
24

log10
r

Q
LL wp  where Q=Directivity (1,2,4,8) 

 Closed Room : 
Rr

Q
LL wp

4
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log10
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where R =Room constant; 
)1( S

S
R ; absorption coeff. 

inc

abs

abs
I

I
;  

 S= S1+S2+S3+….+Sn, 
S

SSS nn........2211  

 Reverberation time in sec 
A

V
T

16.0
60 , where V= Room volume,         

Total absoption area (TSA)
iiSA  

 


