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T 
A bell produces sound energy at a rate of 4.00 x 10 W and radiates it 
uniformly in all directions. What is the intensity of the wave 100.0 m 
from the bell? 

(6 marks) 

The decibel level of a jackhammer is 130 dB relative to the threshold of 
• 12 2 

hearing, I0= 1x10" Wm" . Determine the sound intensity produced by 
the jackhammer. 

(8 marks) 

An ambulance moved towards the station with a constant velocity of 
50 ms"1 and releases the siren at 500 Hz. What is the frequency heard by 
the stationary observer at the station when the ambulance 
(i) is approaching the observer. 
(ii) is moving away from the observer. 
(Given: the velocity of sound in air is 343 ms"1) 

(6 marks) 

A ray of light is reflected from two plane mirror surfaces as shown in 
Figure Q2 (a). What are the correct values of a and p? 

Figure Q2 (a) 

(6 marks) 

Figure Q2 (b) shows the path of a portion of a ray of light as it passes 
through three different materials. What can be concluded concerning 
the refractive indices of these three materials? 
(Note: The figure is drawn to scale.) 
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Figure Q2 (b) 
(6 marks) 

(c) A beam of light in the water makes an angle of incidence as it enters a 
piece of unknown transparent material as illustrated in Figure Q2 (c). The 
beam is refracted at an angle of 34.5° in the material. If the refraction 
index of water, n = 1.33, find the index of refraction of the unknown 
material. 

(8 marks) 

Figure Q2 (c) 
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(a) Young's modulus of nylon is 5 x 109 N/m2. A force of 5 x 105 N is applied 
to a 2-m length of nylor 
does the nylon stretch? 
to a 2-m length of nylon of cross sectional area 0.1 m . By what amount 

(7 marks) 

(h) The brick shown in Figure Q3 (b) is glued to the floor. A 3500-N force is 
applied to the top surface of the brick as shown. If the brick has a shear 

Q 9 
modulus of 5.4 x 10 N/m , how far to the right does the top face move 
relative to the stationary bottom face? 

(8 marks) 

0.10 m / 3500 N • n o m y * 

\ 0.10 m A 0.25 m-

Figure Q3 (b) 

(c) A plastic box has an initial volume of 2.00 mr It is then submerged 
below the surface of a liquid and its volume decreases to 1.96 m3. What 
is the volume strain on the box? 

(5 marks) 

Q4 (a) The density of iron is 7860 kg/m3. What is the mass of an iron sphere with 
a diameter of 0.50 m? 

(6 marks) 

(b) The radius of the smaller piston in a hydraulic system is 5.0 cm while its 
larger piston has a radius of 20.0 cm as illustrated in Figure Q4 (b). 
Determine the magnitude and the direction of the force on the larger 
piston, F2 if a force, Fi = 1,000 N is applied to the smaller piston. 

(6 marks) 

4 
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Figure Q4 (b) 

(c) A block of a material with a dimension 8 cm x 4 cm x 5 cm is floated in a 
fluid of density 900 kgm" . After being partly immersed inside the fluid, 
1/5 part of the block is floating above the fluid surface as illustrated in 
Figure Q4 (c). Find 

(i) buoyant force on the block. 
(ii) density of the material. 

(8 marks) 

• 4 cm ' 

Figure Q4 (c) 

Q5 (a) Define the following terms. 
(i) Specific heat, c. 
(ii) Latent heat, L. 

(4 marks) 

(b) What is the minimum amount of energy required to completely melt a 7.25-
kg lead brick which has a starting temperature of 18.0 °C? The melting 
point of lead is 328 °C. The specific heat capacity of lead is 128 J/(kg °C) 
and its latent heat of fusion is 23 200 J/kg. 

(8 marks) 
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A thin, circular disc is made of lead and has a radius of 0.0350 cm at 
20.0 °C. Determine the change in the area of the circle if the temperature 
is increased to 625.0 °C. The coefficient of linear thermal expansion for 
lead is 29.0 x 10~6oC"'. 

(8 marks) 

A progressive wave is represented by the following equation. 

= 10 sin An(A0t + x) 

where;; and x are measured in centimeter and t in seconds. 
Determine 
(i) the amplitude, A. 
(ii) the angular frequency, eo. 
(iii) the frequency,/ 
(iv) the wavelength, X. 

(10 marks) 

Standing waves is formed inside a pipe with open end at both side as 
illustrated in Figure Q6 (b). The length of the pipe is 1.0 m. 
(i) If the third harmonics series of standing wave is occurred inside 

the pipe, draw an appropriate diagram of this particular standing 
wave. 

(ii) Give a number of the node and antinode should be formed. 
(iii) What is the distance between the adjacent antinodes and the nodes? 
(iv) Calculate the wavelength of the pipe, X. 

(10 marks) 

Figure Q6 (b) 
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LIST OF CONSTANTS 

]. Gravity acceleration, g = lOm/s 
2. Speed of light in air, c = 3 x 108 m/s 
3. Speed of sound, vS0Und = 340 m/s 
4. Threshold of sound intensity, 

I n = 1 x 10"12 W/m2 

5. Atmospheric pressure, PATM = 1.0 x 105 Pa 
6. Specific heat of water, cwater = 4186 Ikg^K"1 

7. Specific heat of ice, cice 

= 2100 Jkg'K"1 

8. Latent heat of fusion of water, LF= 333.7 x l 0 3 J / k g 
10. Latent heat of vaporization of water, LV = 2256 x 10' J/kg 11. Density of seawater, pseawaier = 1030 kg/m3 
12. Density of water, pwater = 1000 kg/m 

LIST OF FORMULAS 

F_YAL 
A L A L 

f = - B a v 

A V 

Tf = \.8TC+32°F AL = AL0AT AA = PA0AT 

Q = mcAT Q = MLF Q = MLV 

AV = yV0AT V Yapparent Yglass Q AT 
t 

t d AL A2 

F = pgV 

F 
P = — = Pgh 

A 

F = W - F net rr B Pabs =P,,m+Pgh 

m p=v 
W-mg 

/ - i 
T 

2 n 
co = — 

T f 
k ^71 

CO 
V = — 

k 
y - As\n(kx - cot) 

A 
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( r 
/? = 101og — 
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A circle = •Asphere ~ 4 7 Z r 

Vsphere ~ ^ ^ 
17 
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[B 
^liquid ~ -i 

M p 

A = — 
n 

f - f ( V ± V o ) 
Jo J s I — \ (v + v j 

nx sin <9, = n2 s i n ^ 

8 




