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PAPER 2

() denotes clarifying phrases which are non-essential for scoring the mark.

{ }denoctes alteratives for scoring the mark.

SECTION A [Maximum penafty for unit/ sf errors — 1 in Section A}

1(a)
1(b} ()
(i)

A vector has a direction (whereas a scalar does not)
Vertically (downwards) {OR along the pole}

50 N vector drawn to correct length and orientation
Correct triangle or paraftelogram of vectors
Directions of tensions indicated

T=41+1N
No sf penatty
2(a) Vertical fine of action of weight from centre of box
Passing through comer of rectangle
2(b) tan @ =50+ 100
6=26.7~27°
2(c) Larger weight {OR mass} N
Results in a larger (restoring) moment (about the edgey
3(a} {Gravitationat) potential to kinetic N
3(b) Evidence of equating GPE at X with KE at Y
mgh=Y%mv? ie.,v=V2gh=v2x10x0.15) = 1.7 ms"
3(c) No change to the speed
3(d) Same (horizontal) level as X
Energy is still conserved {All the KE is still converted to GPE}
No sf penalty
4 (a) Cone vibrates left and right {OR in and out}
Particle vibrates left and right about its original/ average
position
Mention of 400 times per second for either cone ot particle
4 (a) (i) One full cycle of a sinusoidat wave
Period of 2.5 x 10° s
4(b) Useofv=1f1

330 +400=0.826~0.83m

5@ 0

(ii)
5(c)

6(a)

6(b) ()
(i)
(iif)

7(a)

7(b)

8(a)

8(b)
8(c)
0}

Useof P= VI -

Both branch currents comectly calculated

Sum of branch currents, Le., (24 + 12) + (12+ 12) = 3.0 A
Use of V=RI

8+30=270{0R30}

Both tamps go off

Mention of lamp(s) being shorted out {OR short-circuiting}

Magnetic field due to current and that due to magnets

... Not explicit enough

interact {OR combine} (fo give the catapult force)
Downward force vector on X and upward force vector on Y
Decreasing

More tums of wire {OR more coils}/ Larger area/

Wind on iron armature

Reeds drawn apart

Correct polarities, i.e., S—N for both strips

Door shut - reeds have adjacent like poles

Repel each other

Door open ~ reeds (ose their magnetism {OR demagnetized}
Re-establish contact {OR return to original position}

Half the (number of unstable) nuclei decay {OR Activity halves}
in 15 days

88 protons and 137 neutrons

Some sensible application of hatf-life

3 half-lives =45 d

(ii) ~ 10 hatf-fives ~ 150 d {149 d calcutated using logarithms}

SECTION B [Maximum penalty for unit/ st errors — 1 in Section 8]

EITHER
9@ @

(ii)
(ifi)
(iv)

)
9(b)

Rays diverging from object and converging on object plane and
parallel rays between lens and miror
Proper representation of rays/ lens/ mirror

d

f=15cm

M=1

Not sharp, since rays do not converge/ meet on the screen
{OR fess intense, since light is spread over a larger area}

One ray passing through the center without deviating

One ray parallel to the axis and passing through the focal point
4 =7510.5 cm (as read off from the scale drawing)
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39(c)
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11{a)
11(b)
11{c)
11(d)

11(e)
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(0]
O]

(iii)

(i)
(it
(iii)

1 kg of water

Requires 4200 J of energy to raise its temperature by 1 °C
Conduction to surmounding liquid

Convection currents are set up {OR descriptions to this effect}
Liquid gains heat (from the surroundings) when its temperature
is below room temperature

Liquid loses heat (to the surmoundings) when its temperature is
above room temperature

Heat gained balances heat lost

{OR no net heat transfer (with surroundings))
Evidence of knowing Q = Pt and Q = mc A0

180 x 150 = 0.60 x ¢ x 20, i.e., ¢ = 2250 ~ 2300 J (kg °C)

No liquid evaporates/ Heater delivers constant power/
Uniform tiquid temperature

To the left

General shape of pulse, i.e., rising and then faliing
Single direction

Only during interval between magnet

Gives rise to force opposing motion {OR upward force)
Speed increases

Acceleration decreases

Wings cut (Earth’s) magnetic flux

Aircraft's speed/! wing sparv flight path

P is a thermistor and Q is a variable resistor {OR rheostat)
Deduce that the p.d. across Pis 3V

Resistance of P = 600

AND

Al HIGH

Cotd

immersed

Heater switches on at a lower temperature

Require a larger resistance across P
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Mention of lamp(s) being shorted out {OR short-circuiting}

Magnetic field due to current and that due to magnets
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interact {OR combine} (fo give the catapult force)
Downward force vector on X and upward force vector on Y
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More tums of wire {OR more coils}/ Larger area/
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Reeds drawn apart

Correct polarities, i.e., S—N for both strips
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3 half-lives =45 d

(ii) ~ 10 hatf-fives ~ 150 d {149 d calcutated using logarithms}

SECTION B [Maximum penalty for unit/ st errors — 1 in Section 8]

EITHER
9@ @

(ii)
(ifi)
(iv)

)
9(b)

Rays diverging from object and converging on object plane and
parallel rays between lens and miror
Proper representation of rays/ lens/ mirror
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f=15cm

M=1

Not sharp, since rays do not converge/ meet on the screen
{OR fess intense, since light is spread over a larger area}

One ray passing through the center without deviating

One ray parallel to the axis and passing through the focal point
4 =7510.5 cm (as read off from the scale drawing)
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1 kg of water

Requires 4200 J of energy to raise its temperature by 1 °C
Conduction to surmounding liquid

Convection currents are set up {OR descriptions to this effect}
Liquid gains heat (from the surroundings) when its temperature
is below room temperature

Liquid loses heat (to the surmoundings) when its temperature is
above room temperature

Heat gained balances heat lost

{OR no net heat transfer (with surroundings))
Evidence of knowing Q = Pt and Q = mc A0

180 x 150 = 0.60 x ¢ x 20, i.e., ¢ = 2250 ~ 2300 J (kg °C)

No liquid evaporates/ Heater delivers constant power/
Uniform tiquid temperature

To the left

General shape of pulse, i.e., rising and then faliing
Single direction

Only during interval between magnet

Gives rise to force opposing motion {OR upward force)
Speed increases

Acceleration decreases

Wings cut (Earth’s) magnetic flux

Aircraft's speed/! wing sparv flight path

P is a thermistor and Q is a variable resistor {OR rheostat)
Deduce that the p.d. across Pis 3V

Resistance of P = 600

AND

Al HIGH

Cotd

immersed

Heater switches on at a lower temperature

Require a larger resistance across P
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