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SECTION A

Q1 (a)

(b)

(©

(d)

()

State three (3) differences between Interference and Diffraction.
(6 marks)
A monochromatic radiation with Wavelength A PdSSSS through a narrow slit. The

dlfflactlon pattern is observed on a sc1een\3 mete1 from the slit. If the width of slit is

L &0 4§ mm, calculate the W1dth of the first da1k band for the following wavelength;

) visible light of\S 00 mjwavelenOth
(i)  infrared of 50 um Wavelength.
(5 marks)
Based on the calculation in Q1(b)(i) and Q1(b)(ii), conclude the relation between the
width of the central bright band y, and the A.
(1 mark)
Give an example of tool that uses diffraction grating.
L 5 (1 mark)
Two narrow slits ar: e@apaﬁ A monochromatic light of Wavelength@ is
used to illuminate the slits. A fringe pattern is formed on a screen @etel away.
(1) Define monochromatic light and name the phenomenon that ocCurred as in the
statement Q1 (e).
(ii) Calculate the distance between adjacent bright fringes.
(iii)  From your answer in Q1 (e)(ii), calculate the distance between the third bri ght
fringes form on a screen.
(iv)  Ifone of the slits is covered, sketch a graph of the intensity of light of the fringe
pattern versus its position, 6.
(v) Name the phenomenon that occurred in Q1 (e)(iv).

(12 marks)

| TERBUKA

o

CONFIDENTIAL



CONFIDENTIAL DAS 14203

Q2 (3

(b)

(©

(d)

®

State two (2) conditions for total internal reflection to occur.

2 marks
~ (2 marks)
A@i_t_all_ light bulb is placed X cm from a convex mirror. The mirror has a focal

le/gm of <1? CIE )'The image formed is Vujtual and is located 9 c% from the mirror.

- T —
\_,/

@) Detenmne the value of X.
(i)  Determine the image size.
(iii) ~ By using the answer in Q2 (ii), state the characteristics of the imaged formed.
(8 marks)
Define a virtual image.
(1 mark)
Aray of light in air is approaching a cup made of glass at an angle of@to the normal.
The cup is filled with water. Given the refractive index of air is 466 the refractive
index of water isﬁg)a.nd the refractive index of glass i@)Determine the angle of
refraction of the héilt ray upou;
1) entering the wall of the glass cup. AT = gless
(ii)  leaving the wall of the glass cup and entering the water. o)( by —> oY
(5 marks)
A fcr% long spoon is placedC (yl in front of a thin converging lens of focal length
(\cm
(i) Draw the ray diagram for this situation.
(i) By using the answer from Q2(i), state the characteristic of image lonned.
(6 marks)
Calculate the leflactive index of ethyl alcohol if light travels in this substance with a

speed of 2 20 x 108 m ms~1] leen the speed of light in vacuum is| 3 OO X 1m

I (3 marks)
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SECTION B

Q3 ()
(b)
(©
()

Define term ‘Stress’ and ‘Strain’ and state the mathematical representatives.

(4 marks)
A boy of mass 20 kg in Figure Q3 (b) play swing under a roof made of two cable
made of 2 m nylon with Young Modulus 1.150 kPa and cross sectional area 100 cm?

Calculate the elongation of each rope.
(6 marks)

Refer to Figure Q3 (c) person push downward a hydraulic jack using his hand by
exerted 30 N of force at Ain = 0.1cm®. Given the car stand on the other side of the
hydraulic jack with area 1.5 m? has mass 2.2 tonne.
(1) Calculate the force exerted on the car.
(i)  If he push downward the jack until it lowered 20 cm. Compute the height of
the car can raised.
(7 marks)
(i) Define Archimedes Principle and list two (2) of its applications.
(4 marks)
(i) A ball with radius 3 cm and is attached with wei ght scale and found the reading
of the ball mass is given by 500 g. Initially the ball is placed inside an empty
beaker. After a while a person fill the beaker with an oil with density 700kg/m°.
Calculate the reading of the weight scale if the ball completely immersed.
(4 marks)
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Q4

(2)

(b)

(@) -

(b)

(©)

Figure Q4 (a) shows some ice cubes removed from a fridge and steam resulting

from boiling water.
(1) Sketch a phase transition graph of both ice cube and steam if this two matter is
mixed together inside a container.
(ii)  Calculate the equilibrium temperature when 20 g of ice is mixed with 5 g of
steam. .~
Given the specific heat capacity of ice is 2.10 kJ. kg~'. K~ , the latent heat of fusion
of ice at 0°C is 333.70kJ.ky™?, the specific heat capacity of water is
4.186 kJ.kg=". K~ and the latent heat of vaporization of water at 100 °C is
2256 kJ. kg™t
(18 marks)
A 100 g copper container contains 250 g of water and a 30 g aluminium spoon, all at
18 °C. A 150 g aluminium cube at 200 °C is added into the water. By assuming there
is no heat lost to surrounding, calculate the final temperature of the system.
Given the specific heat capacity of water is 4.186 kJ.kg~'.°C™, the specific heat
capacity of copper is 0.390 kJ.kg=".°C™, the specific heat capacity of aluminium is
0.900 kJ. kg~t.°C™1
(7 marks)

Give the three (3) states of matter.

(3 marks)
Define thermal expansion.

(3 marks)
A hollow steel cylinder is filled to the brim with a water at 20.0°C. If the water and
the container are heated to a temperature 91°C, calculate the water spills over the top
of the container,
(Given : tsteet = 13 x 10K, tlyyater = 69 x 100 K1)

(12 marks)
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Qo

(d)

(a)

(b)

(©)

A square brass plate, 8.00 cm on a side, has a hole cut into its center of area 4.90867
cm? at 20.1° C. The hole in the plate is to slide over a cylindrical steel shaft of cross-
sectional area 4.91071 cm? also at 20.1° C as shown in the figure Figure Q5 (d).
Calculate the temperature must the brass plate be heated so that it can just slide over

the steel cylinder which remains at 20.1° C. Given o prass = 18 x 106 KL,

(7 marks)

Name two (2) types of mechanical waves. Give an example for each.

(4 marks)
The string shown in Figure Q6 (b) is one method for producing a sinusoidal wave on
a string. The left end of the string is connected to a blade that is set into oscillation.
Every element of the string, such as that at point P, oscillate/s_git\h simple harmonic
motion in the vertical d11ect1on It is driven at a frequency ofﬂ)O HZ\ The amplitude
of the motion is Q 0 cm and the wave speed 1560 0 nl/s =
(1) Write an expr ession for the wave function for thlS wave.
(ii) Calculate maximum transverse speed.

(iii)  Determine the maximum transverse acceleration of a point on the string.

(13 marks)

A taut rope has a mass of\l 80 @ and a length ofg 1rs‘alculate the power must

Le supplied o the rope in order to generate sinusoidal waves having an amplitude of

0.100 m and a wavelength of 0.500 m and traveling with a speed of 30.0 m/s.

(8 marks)
A= 60O ™
7\ = 0G0~
\j " BUO I’VS-'"
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Q7

(@

(b)

(©

(d)

Define the phenomena of Doppler Effect.
(3 marks)
A train is moving parallel to a highway with a constant speed of 20.0 m/s. A car is
traveling in the same direction as the train with a speed of 40.0 m/s. The car horn
sounds at a frequency of 510 Hz, and the train whistle sounds at a frequency of
320 Hz. Given the speed of sound in air is 343m/s.
(i) When the car is behind the train, calculate the frequency does an occupant of
the car observe for the train whistle.
(i)  After the car passes and is in front of the train, calculate the frequency does a
train passenger observe for the car horn.
(8 marks)
As the people sing in hall, the sound level everywhere inside is 101 dB. No sound is
transmitted through the massive walls, but all the windows and doors are open on a
summer morning. Their total area is 22.0 m?.
(i) Calculate the sound energy radiated in 20.0 minutes.
(i)  Suppose the ground is a good reflector and sound radiates uniformly in all
horizontal and upward directions. Compute the sound level 1 km away.
(11 marks)
If the speed of light in glass is 2 x10% m/s and the value of 1 is the same as po, calculate
the permittivity, ¢ of the glass.
(3 marks)

-END OF QUESTIONS -
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Figure Q3 (¢)
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5 gram of steam
T steam — 100 °C

£
79
(8

20 gram ice
Tice =-10+c

Figure Q4 (a)

Hlve]
Ezw plate  cylindes

Figure Q5 (d)
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Figure Q6 (b)
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FINAL EXAMINATION
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LIST OF FORMULA
SinHC_2 ‘:+_1_R 1_;_1:1
1 / T2 v u f
- — Z == il_l ! — viv“ s v
= U hy f f( v ) f~f(vivs)
= A0 _ A = I e08%0
— A ing = M n,Sinf; = n,sind
Vmt1s = = (m+%) sinf = i 1250 25Uy
vtv Y Yy
s — v tanf = = a==mAl
= (ae) - :
5 = M& Vimax = A® Amax — ACOZ
a
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