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Sactlon A:

tai)
1)
1)
1b)

23)

ke.atP=%mvi=1%x 0.450 x 13.0° = 38.025= 38,0 J (2 or 3 sf)

Gaininpe. =mgh=0.450x10x4.8=21,6](2 or 38f)

total energy = 380 |
Thetotalenergyoﬂheballatmmtudhbom&thanhdomasw&
used up 1o overcome the air resistance,

1
When the light ray travels from the
air opmlly iems_k. f to the M

2b)

3ai)
3aii)
3bi)

3bi)
3bili)
3biv)
4ai)

4aii)

)

air, it
water causing the image to be above its aclual

P
image_, position.

Pressure =hpg
80x10° =hx1000 x 10
h =80m Required height is 80 m.
Energy s required for bands between the water molecuigs
as they change from liquid to gaseous state.

As the water vapour molecules are constanty moving randomly, they bombard the

walls of the container and exert a forge on it

For the maxdmum temperature recorded to be read.

OR  To prevent the mercury thread from retuming to the bulb once the temperature
falls / 1t rises above the constriction,

Glass is transparent,

OR  Expansion of glass is much lower than mercury.

Advantage: Mercury expands lineary with changes in temperature.

Disadvantage: Memury has fairly low expansivity compared to other liquids.

i the diameter Is small, the gensitivity will be greater but the range will be smaller.

ftigthe amount of enemy rsquursd to change MMM atlts metting

point/a ¢ lemmpe

I'n|1
mx 3.40x 10°
77188

LZx10'kg (2 0or 36f)

omrgy =
450 x (80.0 x 80.0) x (2.0 x 60 x 60) =
mass =

The aluminum foll is ghiny. it is a pogr emitte of
and therefore does not lose as much heat as lhal of dear plasﬂc
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A B
5a) Negatve . §b)
5c)  The sphere ig sillinclined to the right with the same angle as before (OR sphere does
.mmm_Q.R_n@Mn.stmﬂbeame the electric field (sirenqth) between the plates
the
5d) Incmna the electnc potential dlﬁemnee between the plates
Use an even lighter sphere
Increase the strangth of the charge on the sphere
6a) Transversa wave is a wave whose particles of the medium are vibrating at right angles
1o the direction of wave motion. 3
(In vacuum, the wave is transmitted with its oscillating magnetic field perpendicular to
the oscillating electric fleld, both being pemendicutar to the direction of the propagation
of the wave.)
6b) 3x10°mss )
6¢c)  Radio wave, (microwave). jnfra-red radiation, visible light, ultra-violet radiation, x-1ay,
gamma rackiation .
8d}  Any two mentioned in the textbaok Pg 200 Bel) Gamma radiation Beil) Visible light
7a)  Above 20 kHz 7b) Depth = % x speed xtime =% x 1500 x0.15= 110 m (2 sf)
7¢)  Some of the puise sent out fravels to fishes at ditferant depth. Hence the reflected
pulses take shightly different time to return to the recelver of the boat.
8a)  Cumentin the coil produces g magnetic field (an electromagnet) /magnetises iron strip
hence induces a North pole at the free end of A.
Free end of A is atiracted downwards to the S-pole_/ repelled downwards by N-pole
8b) The free end of A now bends towards the North pole of the permanent magnet.
8c) The free end of A will vibrate up and down (or yertically betwean the North and South
poles of the permanent magnet) at S Hz.
PAPER 2 (Section B):
Sai) F = ma
160x10° = 3sox1o’xa .
a = 0457 ms? (3sh Required acceleration is 0.457 ms™.
. v-u
9aif) a = e
0.457 = °°'° -0
t = 131.1 =1318 (38N Required time taken is 131 s
9bi) F = ma
-280x10* = 350 000xa 2
a = .0.800ms?(3s) Deceleration is 0.800 m s*.
v-u
a = ¥4
t
-os0 = 2900
t = 75.08 (3 8f) Time taken to decelerate is 75.0 5.

Total delay to make the additional stop = 75.0+120+131 = 3268 (3sf)
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abii) spged/m s Traig 8 118 OR / Lamiaated Softirom
60.0 ‘ bi) ~
P z
Train A Nné : Ne
B ] 1
o 75 120 131 timels :;...ry Secondarv coll
gc) * The MRT train track may not be levelmay be undutating. Working of transformer:
e The mass of the MRT train may not be constant due to different number of » An allernating curent in the primary coil gets up 3 continously changing magnetic field
passengers. ¢ The core concenlrates and li i neti 0 i
« The effect of the wind could play a part in the speed of the train. hence, an ¢.m.fis indyced in the sacondary coil.
« Frictional force may not the same throughout journey.
bif) P = v
10a) » Alpha radiatlon is emitted. 2.0(60) = 1(5.0)
« Alpha has short range of a few cm. 1 = 244 (2sh
« Since beta and gamma has a long range of a few m and km respectively and no biii)
significant amount of radiation was detected at 10.0 cm range, beta and gamma + The bulbs are connecled in this manner so that each bulb receives its operationa
must be absent. voltage of 5.0 V
10b) 5 counts per minute « Should any bulb fall to light up, the rest of the bulbs will not be affected as they are
10c) The radiation is from background radiation caused by radicactive contamination of the connected in paraliel
GM tube or its surroundings and it can aiso be due fo cosmic radiation entering the biv) Earthi
Earth's atmosphere from outer space. radiation cause + Earthing prevents the ysor from getting a falal electric shock should he touch the metat
10d) Background o one ? “fve’ (in eleckrical contact with the five wire).
*  Smooth curve * The Earth wire I e 0 h{ ing of igiron
e Labelled axes and appropriate scale used. to earth.
e Show of 1 half-ife on graph ¢ (Due to low resistance of the earth wire) This high current wifl cayse the fuse (if any)
e Show average of 3 or more half-ives on graph & evaluation - connecled in the live wire to blow.
o Half life calculated within the range (27.0 mins < t,2 < 36.0 ming)
1A EITHER
ai)  As brighthess increases, the resistance of LDR decregses and the p.d across LDR will THE END

decrease since p.d. is proportional to resistance.
ai)  Voltage at A is high.

Voitage at A = 5V - vollage across LDR
OR  as p.d across LDR is small, electrical potential at A is close io 5V
aiil)

vonage oV
.

24 gﬂ HH

e i

* Voltage at Q reverses according to whether voltage at A> 2.0V or <20V,
¢ Correct shape of graph. (8quare graph)
* Discrete values for Qat 0.6 Vor4.4 V.

av) (1)  Low, High, High (I ORgate
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23)

ke.atP=%mvi=1%x 0.450 x 13.0° = 38.025= 38,0 J (2 or 3 sf)

Gaininpe. =mgh=0.450x10x4.8=21,6](2 or 38f)

total energy = 380 |
Thetotalenergyoﬂheballatmmtudhbom&thanhdomasw&
used up 1o overcome the air resistance,

1
When the light ray travels from the
air opmlly iems_k. f to the M

2b)

3ai)
3aii)
3bi)

3bi)
3bili)
3biv)
4ai)

4aii)
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air, it
water causing the image to be above its aclual

P
image_, position.

Pressure =hpg
80x10° =hx1000 x 10
h =80m Required height is 80 m.
Energy s required for bands between the water molecuigs
as they change from liquid to gaseous state.

As the water vapour molecules are constanty moving randomly, they bombard the

walls of the container and exert a forge on it

For the maxdmum temperature recorded to be read.

OR  To prevent the mercury thread from retuming to the bulb once the temperature
falls / 1t rises above the constriction,

Glass is transparent,

OR  Expansion of glass is much lower than mercury.

Advantage: Mercury expands lineary with changes in temperature.

Disadvantage: Memury has fairly low expansivity compared to other liquids.

i the diameter Is small, the gensitivity will be greater but the range will be smaller.

ftigthe amount of enemy rsquursd to change MMM atlts metting

point/a ¢ lemmpe

I'n|1
mx 3.40x 10°
77188

LZx10'kg (2 0or 36f)

omrgy =
450 x (80.0 x 80.0) x (2.0 x 60 x 60) =
mass =

The aluminum foll is ghiny. it is a pogr emitte of
and therefore does not lose as much heat as lhal of dear plasﬂc
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A B
5a) Negatve . §b)
5c)  The sphere ig sillinclined to the right with the same angle as before (OR sphere does
.mmm_Q.R_n@Mn.stmﬂbeame the electric field (sirenqth) between the plates
the
5d) Incmna the electnc potential dlﬁemnee between the plates
Use an even lighter sphere
Increase the strangth of the charge on the sphere
6a) Transversa wave is a wave whose particles of the medium are vibrating at right angles
1o the direction of wave motion. 3
(In vacuum, the wave is transmitted with its oscillating magnetic field perpendicular to
the oscillating electric fleld, both being pemendicutar to the direction of the propagation
of the wave.)
6b) 3x10°mss )
6¢c)  Radio wave, (microwave). jnfra-red radiation, visible light, ultra-violet radiation, x-1ay,
gamma rackiation .
8d}  Any two mentioned in the textbaok Pg 200 Bel) Gamma radiation Beil) Visible light
7a)  Above 20 kHz 7b) Depth = % x speed xtime =% x 1500 x0.15= 110 m (2 sf)
7¢)  Some of the puise sent out fravels to fishes at ditferant depth. Hence the reflected
pulses take shightly different time to return to the recelver of the boat.
8a)  Cumentin the coil produces g magnetic field (an electromagnet) /magnetises iron strip
hence induces a North pole at the free end of A.
Free end of A is atiracted downwards to the S-pole_/ repelled downwards by N-pole
8b) The free end of A now bends towards the North pole of the permanent magnet.
8c) The free end of A will vibrate up and down (or yertically betwean the North and South
poles of the permanent magnet) at S Hz.
PAPER 2 (Section B):
Sai) F = ma
160x10° = 3sox1o’xa .
a = 0457 ms? (3sh Required acceleration is 0.457 ms™.
. v-u
9aif) a = e
0.457 = °°'° -0
t = 131.1 =1318 (38N Required time taken is 131 s
9bi) F = ma
-280x10* = 350 000xa 2
a = .0.800ms?(3s) Deceleration is 0.800 m s*.
v-u
a = ¥4
t
-os0 = 2900
t = 75.08 (3 8f) Time taken to decelerate is 75.0 5.

Total delay to make the additional stop = 75.0+120+131 = 3268 (3sf)
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abii) spged/m s Traig 8 118 OR / Lamiaated Softirom
60.0 ‘ bi) ~
P z
Train A Nné : Ne
B ] 1
o 75 120 131 timels :;...ry Secondarv coll
gc) * The MRT train track may not be levelmay be undutating. Working of transformer:
e The mass of the MRT train may not be constant due to different number of » An allernating curent in the primary coil gets up 3 continously changing magnetic field
passengers. ¢ The core concenlrates and li i neti 0 i
« The effect of the wind could play a part in the speed of the train. hence, an ¢.m.fis indyced in the sacondary coil.
« Frictional force may not the same throughout journey.
bif) P = v
10a) » Alpha radiatlon is emitted. 2.0(60) = 1(5.0)
« Alpha has short range of a few cm. 1 = 244 (2sh
« Since beta and gamma has a long range of a few m and km respectively and no biii)
significant amount of radiation was detected at 10.0 cm range, beta and gamma + The bulbs are connecled in this manner so that each bulb receives its operationa
must be absent. voltage of 5.0 V
10b) 5 counts per minute « Should any bulb fall to light up, the rest of the bulbs will not be affected as they are
10c) The radiation is from background radiation caused by radicactive contamination of the connected in paraliel
GM tube or its surroundings and it can aiso be due fo cosmic radiation entering the biv) Earthi
Earth's atmosphere from outer space. radiation cause + Earthing prevents the ysor from getting a falal electric shock should he touch the metat
10d) Background o one ? “fve’ (in eleckrical contact with the five wire).
*  Smooth curve * The Earth wire I e 0 h{ ing of igiron
e Labelled axes and appropriate scale used. to earth.
e Show of 1 half-ife on graph ¢ (Due to low resistance of the earth wire) This high current wifl cayse the fuse (if any)
e Show average of 3 or more half-ives on graph & evaluation - connecled in the live wire to blow.
o Half life calculated within the range (27.0 mins < t,2 < 36.0 ming)
1A EITHER
ai)  As brighthess increases, the resistance of LDR decregses and the p.d across LDR will THE END

decrease since p.d. is proportional to resistance.
ai)  Voltage at A is high.

Voitage at A = 5V - vollage across LDR
OR  as p.d across LDR is small, electrical potential at A is close io 5V
aiil)

vonage oV
.

24 gﬂ HH

e i

* Voltage at Q reverses according to whether voltage at A> 2.0V or <20V,
¢ Correct shape of graph. (8quare graph)
* Discrete values for Qat 0.6 Vor4.4 V.

av) (1)  Low, High, High (I ORgate
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