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Half-vearly Examination (2004-2005)

. Marking Scheme

Paper 1
Solution Marks
1. (a)
Radial field 1A
Direction 1A
N
(b)  Alternating current passes through the coil which is located inside a magnetic
field. By Fleming’s Left-hand rule, a magnetic force is produced when a 1A
current flows inside a magnetic field. According to the direction of the a.c., the 1A
magnetic force acting on the coil causes the coil and the paper cone to vibrate 1A
The paper cone passes the energy to the nearby air and a sound wave is formed. 1C
2. (a M A=20cm A=16 cm
v=fA=(5)(16)=80cms" IM+ 1A
(b) wave-form 1A
/\\ particle P 1A
/ particle @ 1A
3. (a) aconcave lens 1A
correct scale 1A
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image distance

(in) magnification = = % =0.375

object distance

two rays with arrow
1A

virtual image 1A o

1A

1A+ 1A

(¢) The image distance increases and the magnification decreases.
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(2)
T = tension in the string
f= air resistance IA+ 1A+ 1A
W = weight of water
f
W
() T, =Tcos20° IM+ 1A
Consider the forces in vertical direction:
T cos 20° = W =mg
T cos 20° = (800)(10)
T=8510N (to3sig. fig.)
(a) v*—u*=2gs (Taking direction downward as +ve)
v240=2(10)(40) IM+ 1A
v=283ms" (correctto 3 sig. fig.)

®) () F= mv-mu _ (80)(0)-(80)(28.28) _ 043 N

t 2.4 IM + 1A
=943 N (upward)

{c) P.E. loss =mgh=(80)(10)(40) =32 000] 1A
As the resident is falling down, his potential energy is gradually changed to 1A
his kinetic energy. When he touches the cushion, his kinsgtic energy is
transferred to the cushion. The kinetic energy of the cushion is converted to 1A
work done against air friction when it pushes air out of the values.

(a) Let m kg be the mass of water converted into steam.

m ( 2.26 x 10%) = (600)(12x60) M+ 1A
m=20.191 kg (to3sig. fig.y

(b)  When steam at 100°C condenses on the surface of the fish, it releases 1A

latent heat of vaporization to become water at 100°C. This large amount 1A
of energy from steam is used to cook the fish.
(a) % 2%\: 2:;\/ :1—11- V,=275kV M= 1A
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7. (b) Using high voltage to transmit a fixed power supply reduces the size of current 1A
flowing in the transmission cables. Since power loss in the cable = I’R, low 1A
current greatly reduces the power loss in the cable. 1A

1C
(c)  The potential difference between the legs of the bird is negligible. No current 1A
flows through the bird so it is safe.

8. (a) (1) At Of t < 2 minutes, the wax is at solid state. When it is heated, the

molecules_increase in kinetic energy and vibrate faster. 1A
(i) At 2 <t < 5 minutes, the wax is undergoing change of state, When it is
heated, the molecules increase in potential energy and change from 1A
solid state to liquid state, At liquid state the molecules are free to move 1A
inside the liquid. 1C
(b) () E=mcAT=(0.8)(2140)(73-62) =18832) IM+1A
(i) Power of heater = lgﬁz« =156.93 W
(2)(60)
IM+1C
Latent heat of fusion = £ = w = 35310 J kg’
m 0.8
9. (a) 1. ltcangive 20 or 30 more miles per gallon of gasoline than the standard 1A
automobile,
2. It gives much less pollution. 1A
(b) ~ The basic structures of a d.c. motor and a d.c. generator are similar. Using 1A
advanced electronics the power supply of a d.c. motor can be disconnected
and the output of the turning generator is used to return energy to the battery. 1A
(¢) A small engine use less energy to accelerate or drive up a hill than a car with 1A
a bigger and heavier engine.
10. (a) The resultant force acting on the trolley is zero because
0.5 + mgsin® = friction 1A
where mg sing is the component of the weight of trolley down the runway.
(®) (i)
F/N 0 1.1 1.9 2.6 3.2 5.0
a/m s 0 1.35 2.39 3.3 4.05 6.30
(it The acceleration of the trolley is directly proportional to the unbalanced
1A

force actingonit. Foca
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correct axes & scale

TA

correct points  2A

straight line 1A

(iif) The slope = 3:0-0 0.794 F/m s = 0.794 kg (to 3 sig. fig.) 1A
6.30-0
It is the mass of the trolley. 1A
11. (a) There are interference of sound on the other side of the doubte slits. Local
maximum is recorded at position of constructive interference and local 1A +1A
minimum is recorded at position of destructive interference.
(b) (i) the pathdifference=|dm-3mi=1m= % A
A=2m »  IM+ 1A
(ii) f= % = 3—‘219 =170 Hz meter reading A
() C D
e 1A+ 1A
P distance
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1 The period, T=4 ms = ———
(@) P 1000°

The frequency, f= % = 1_94&9 =250 Hz

' The coil is rotating at 250 revolutions per second.
(b) The slip rings in the a.c. generator is replaced by_two commutators so
that a d.c. output is obtained.
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Figure a Figure b

Refer to Figure a, when the magnet is moving down, by Lenz’s Law, a current is

induced in the solenoid. The current flows from A to B through the galvanometer

to produce a S-pole on the upper end of the solenoid. The pointer deflects

downwards as shown.

Refer to Figure b, when the magnet is moving up. a current is induced in the

solenoid. The current flows from B to A through the galvanometer to produce

a N-pole on the upper end of the solenoid. The pointer deflects upwards as shown.

The pointer of the galvanometer oscillates about the zero mark as the magnet

moves up and down.

(b) (i) By Faraday’s Law, the induced emf is directly proportional to the rate of
change of magnetic field lines linking the coil. Alternating current provides

changing magnetic field lines to induce a current in the secondary coil.

1A

IM+ 1A

1A
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1A

1A
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(b) (i) V,=120V

. 3
The efficiency of the transformer = L—‘— x100% = (120)3)
1,V (240)(3)

P

x100% =83.3%

(i)  The transformer is not 100% efficiency because there is energy loss due to
1. leakage of magnetic field lines.
2. magnetizing and demagnetizing the iron core.

3. formation of eddy current in the iron core.

(iv)  When the resistor is replaced by one with smaller resistance the secondary
current increases because the secondary voltage remains unchanged. By
V = 1R, when R is small, I increases for constant V.
The efficiency of a transformer is constant. When the secondary power
increases (P = V), the primary power also increases. The primary voltage

is constant, so the primary current increases.

IM+ 1A

1A+1A+ 1A

1A

1A

1A

Paper 2

1. B 11, A 21. A 31.B 41.D
2. C 12. D 22.C 32. A 42. C
3. D 13. D 23. B 33. A 43. A
4. A 14. D 24. C 34, C 44. B
5. C 15. B 25. A 35.D 45. C
6. A 16. A 26. D 36. B

7. B 17. B 27. C 37.C

8. B 18. C 28. B 38. A

9. D 19. D 29.D 39. B

10. C 20. B 30.D 40. D





