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[ ) . ) Using total energy= |E , satellites A and B have the same total energy,
For piston to remain stationary, 2r
Force on piston by air in container + £ = Farce on piston by air in atmosphere {Option A is false)
87.5+ F =350
F = 260 N (262.5) Orbital radius for sateliite A s larger than that of satellite B. (Option B is true)
Using T2 is proportional to 13, satellite A has a larger period (Option C is true)
8 Lot X be the gas compressed isothermally (no change in temp). There is heat Since angular velocity is inversely proportional to T, satellite A as smaller
exchange between the gas and the surroundings. angular velocity (Option D is true)
Let Y be the gas compressed and is isothermally isolated from surroundings.
There is no heat exchange between gas and the surroundings.
For X: 13. 1 1(_8 5
2,2 2 2
Since temperature does not change due to heat exchange between gas and : LMo Xy =7y s Awaﬁovv A
the surroundings, piV’ = p2(0.5V), pz = 2 p1 Total energy of mass in S.H.M: 2 211000 1000
=6.32x10"J
ForY: 14. With increased damping, amplitude will generally be lower throughout and
Using pV = nRT, when V decr , pressure incr and leads to larger peak will shift left.
speed of the molecules. This leads to higher temperature of gas. 15.
A: No heat is given to both gases during compression. 16 >\ PN
B: Internal energy of Y is higher due to higher temperature of gas that leads to < —
higher average KE. ~._-7 <
C: Since mass and volumes of gases are the same, there is no change in
density of gases. A=L
D: Since work done on gases depends on the pressure and the change in
volume and there is no information on how pressure varies for both gases Points between two adjacent nodes are in phase. Points in adjacent segments
during compression, the work done on gases may not be the same. are anti-phase.
17 . D
The following options are wrong. Using x = =
A: There is no thermal energy supplied to the system.
f the air becomes hot, there should be increase in internal energy. o
D: The statement does not lead to the effect of higher temperature of gas. X= Amoo x10 Xc
a
-8
10 Using <n§.@mu.&|\s Mxn?oox‘_o )P
dt dt a
p D=3.00m
Since % and o are constant, it should be a straight tine graph for a graph of 18 Current in circuit 1= L =12 _25A
TR 40 T
v against t.
Potential difference across connecting wires
11 Usev=u+at =12 - 10.0 — (2.5)(0.20)
0 =45 -gx(5.2) =15V
g«= 8.65 ms?
Power loss in connecting wires
gy = AD/AX = 6.0(4.0) = 1.5 m s? = (2.5)(1.5)
=3.75W
gy:0x = 1.5/8.65=0.17
12 Using E, = WME , m, is larger than m; and since both sateliites have
r
same kinetic energy,
L
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4 (a) A progressive wave is a wave in which ener is carried from B1 (ii) G g o o O
one point to another by means of vibrations or oscillations within
the wave. Particles within the wave are not transported along the
wave. o o o o o
(o) () A=0.40 msince distance between P and Q is 1.5 wavelength. (o} o o o o o
v=fA=040 x 850 =340 m s A1 a B B D o
(i) P 1500
. |=—= 5 ct a o o o o
Intensity of sound atman A 47(80.0)
=0.01865 W m? c1
) § 1 mark for correct shape grid of spots 5x5 B1
ted b =/ =0.01865 x 2. 3
MME%N _n%mﬂu ed by man =/ x A=0.01865 x 2.1 x 10 A1 1 mark for 2 order dots are further apart than 1% order dots B1
(iii) The new light source has shorter wavelength. Using d sin = nA, the
diffracted angle for each wave will be smaller.
5 (a) Destructive interference is when two waves atrive at the same point B1
anti-phase (phase difference of 77/ 317 etc rad) they superpose to Im:o.o. more bright spots can be seen on the screen and the closer B1
produce a resultant wave with minimum (or zero) amplitude or a B1 spacing between spots.
minimum is produced.
® O ,_v
f
2=Y =330 _¢185m A1
f 1780

) sp=\122 +42 = 12649 m

Path difference

=12.649 - 12

- 0.649 1 c1
0.18539 A1

=3.54

(iii) The path difference of 3.5\ would lead to a phase difference of T rad.
Since sound from both speakers have a phase difference of wrad, B1
this would mean that there is no net phase difference at D.

Constructive interference of sound waves will take place and loud B1
sound will be heard at D.
(¢) () dsinB=nhA
Since sin 6 cannot be greater than 1
For max order, sin 6 <1
nh/d<1
n<27
c1
Since n must be an integer, and cannot exceed 2.7, the max order=2 A1l
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(b) ®

(i)

8 (@ O

(& O

(i
© O

(i)

he _ 6.63x10734x3,0x108

i _he = -19
energy difference AE = — = 63301 3.0x10

So energy levels associated with the transition is between n  B1
=2andn=3
Since dark line is observed, n=2ton= 3 A1
21.8x1=218
5.4 x2% =216
2.4 %32 =216
1 mark for working to find constant B2
1 mark for comparing the any pair of values

M1

Similarity:

Both nuclear reactions produce energy

or

Both produces products that are more stable/higher binding energy
per nucleon.

Difference:

Nuclear fusion combines two lighter nuclei into a heavier nuclei while
nuclear fission splits a heavier nuclei into two lighter nuciei of similar
sizes.

Nuclear fission produces radioactive waste while nuclear fusion does
not.

The process is able to use the energy produced to keep itself going
without any external heip/guidance.

it does not produce any radioactive waste/ produces very little short-
lived radioactive wastes.

It produces more energy per unit mass compared to nuclear fission.

Nuclear fusion reactors will not melt down compared to nuclear fission
reactors.

The raw ingredients required for fusion is more readily available
compared than that for fission.

High amount of kinetic energy required for the positively charged
nuclei to

overcome the Coulombic/electrostatic repuision

To increase the probability of collision between the nuclei

4 my— (Mo + 2 Me)
= 4(1.007825) — (4.002604 + 2(0.000549))u
=4.58(1) x 10 kg.

E = Amc?

= (4.581 x 107%9)(3.00 x 10°)?
=4.123 x 1072 J (/ 1.60 x 10"%)
=25.8 MeV

B1

B1

B1

B1

B1

B1

B1

M1
A1l

Al

(i)

(v)

@ o

(i)

(iif)

Percentage loss in mass

= (4 x 1.007825 - (4.002604 + 2(0.000549) / (4 x 1.007825)
=0.006846

=0.6846%

Loss in mass M = M,,, x0.006846 = 0.10 x M,, x 0.006846

_ (010 x My, x0.006846)(3.00 x10°)
t

3.8x10%

t=3.243x10"s
=10.3 billion years
o Inverted asymmetrical U-shaped curve with right side lower in
height.
« Max B.E per nucleon is between 8.0 to 9.5 MeV
« Corresponding nucleon number is between 55 - 65

Iron has a very high binding energy per nucieon.

When iron is fused, the products are less stable/lower BE per nucleon
and there is no net energy released in the reaction.

They are produced via explosions which provide energies for these
elements to be fused together.

A1
C1
C1
A1
B1
B1

B1

M1

A1l

B1
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5 @ (@ A=3.00 B1
w=2w/T= 2mw/0.785=8.00 B1
x = Acos(wt —B)
2.00 = 3.00co0s(8.00(0)-B)
B=0.841 B1
(i)  Maximum velocity = X, = (8.00)(3.00) = 24.0 A1
Maximum acceleration = @’x; = (8.00)(3.00)’ = 192 IX
(iii) Ve MVmad = Y2 Mw?xo?
=1 (5.0 x 106)(8.00%)(3.00%)
=1.44 x 103 J
1 for correct maximum kinetic energy 81
1 for correct shape (2 periods with peak slightly to the left of origin) B1
(b) An oscillator with damping can vibrate at resonance with amplitude M1
that remains constant with time.
This is because the gner Al
due to dissipative forces.
6 (a) When a p.d. of 240 V is applied across it, then the power dissipated
by the lamp is 100 W. B1
(b) v 240°
Resistance of lamp R=—= 240 =576 Q
P 100
Current flowing through the filament ,
= ,l\. = wmm =0.486A
R 576
in one second, quantity of charge flowing through it, Q =0.500 C c1
n.Q_ 0486 _504x10s
t e 1.6x10
At
(c) The temperature (or internal energy) of the filament rises with work B1
done by the electrons on the filament.
This causes more vigorous lattice vibration of the atoms resulting in g1
greater collision frequency between electrons and atoms, causing the
resistance to rise.
To include explanation that just involve collisions of electrons with
lattice ions.
7 (a) A=Age™
In2
37 x 101 = 4, e 5229 R_“
A, = 5.16 x 10**
River Valley High School Page 30f8 J2 H2 Physics 9749
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(b)

()

(a)

(b)

U]

(i)

U]

River Valley High School
Preliminary Examinations 2020

Ap = AN,
N 516 x 10
© 7 5.2 x 365 x 24 X60 X 60 o
=1.2216 x 10%° Cc1
_ 12216 X10%° _
mass = " - X 60 = 0.012 g Al
Rate of emission of energy B1
=(3.7 x 10" x(031+ 117+ 1.33)(1.60 X 10719
=0.166 W B4
potential divider method gives C1
v=90(22—)
470+1650.
V=200V A1
downward sloping with decreasing gradient B1
cuts at (0,9) B1

and graph below 2 V (or the value in (a)(i)) when curve reaches Ry =
20000
Example

voltmeter reading / V

10 § .

0.

|

0 500 1000 1500 2000

Justification R IQ

_ 470
V=9 tc;v

1

- _
% =75 T To0 000" Ry =467.80 B1

»
I »S.ml
V=9 »m.\.oimmov = 1.988 B1

1
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10 (a) (i) Magneticforce provides centripetal force. M1
2
Bqv =mra® =mr hwﬂwu A1
T= 2zm
gB
(i) Into the page/plane B1
@ _ g8 _(2x1 .60 x107'°)(0.850) M1
2zm 27(6.88 x10%)
=6.29x10° Hz A1
(iv) Gain in KE per revolution
=2x450x2x1.60x107" M1
=2.88x107° J Al
(v) Gainin KE =% mv?
3x2.88x107® = Ama.mmxs‘sx} M1
v=501000 ms™ Al
(vi) « Same time intervals when travelling with constant speed B1
« (Shorter and shorter time intervals when accelerating)
« Smaller increase in speed each acceleration B1
(vii » The cyclotron uses the same accelerating gap, which enables  B1
) it to become compact and therefore saves cost in many
ways.
« The accelerating particles can be taken to higher energy
states within the small space available.
« Besides the small size of a cyclotron, there are other factors
which reduce the cost of this device. For example the cost of
the building which contains it, the cost of the foundation and
the cost of radiation shielding.
« Another big advantage of a cyclotron is that it has only one
electric driver. This makes it cost-efficient because of less
cost equipment and less costly power.
« Cyclotrons can produce the particle beam in a continuous
form.
(b) () E=-Biv= —(0.080)(1.5)(3.00)
=0.36T M1
£
R
0.36
=—""—=0.090A
40 At
(i)  b. induced e.m.f. flows from lower to higher potential. B1
(iii) When the rod is moving at constant speed, due to the cutting of
magnetic flux, there will be an induced current through it. The B1
direction of the induced current will be such that there wi | be a
magnetic force to oppose the motion causing it. B1
Therefore, to keep the rod moving at constant speed, a force needs
to be applied
River Valley High School Page 7 of 8 J2 H2 Physics 9748
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(iv) Work done by external force = Electrical energy supplied to keep B1
charges moving / heat dissipated by current in the resistor R / joule
heating in resistor R

(v} F=BIL
= 0.080 (1.5){0.090) M1
=0.0108 N A1
River Vailey High Schoo! Page 8 of 8 J2 H2 Physics 9749
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« {Rule of thumb: A plot is considered anomalous if itis > 4
mm from line of best fit.}

“Question

Answer

Marks

Determination of Gradient

O Recorded the 4 coordinates for gradient calculation correctly

O Hypotenuse of triangle > half length of line drawn

O No obscurity of the 2 points used for gradient calculation.
{Hence triangle must not be drawn too near a data plot.}

3(a)(i)

<m._:m of d to nearest 0.01 mm and final value in range 1.50 — 1.70
mm
show repeated readings

3(a)iii)

value of 8 to nearest degree and final value in range 55°-65°

Determination of y-intercept

Vertical intercept calculated using a point on the line {not from the
table} & value of gradient.

{Allow reading off the y- intercept if x-axis starts from zero & there
is no ‘bunching of plots'}

3(@)v)

A6 range from £3° to 1:5°
percentage uncertainty given to 1 or 2 s.f.

m/g

100

20

80

70

60

50

40

30

20

10

60
80
100
110
120
130

yl/em y2/cm y/em

90.0 84.0 87.0
70.0 65.0 67.5
51.0 44.0 47.5
40.2 345 374
34.0 24.0 290
24.0 13.0 185

y =-0.9769x + 145.5™

20 40 60 80 100 120

@® Seriesl  ceeeceer Linear {Series1}

3(a)v)

correct calculation of sin?(6/2) using values from (a)(iii)
substitution of values in your working is needed
correct significant figures

Nno units

3(b)()

Value of e to nearest 0.1 cm and final value in range 0.8 - 1.6 cm.
Ae range from +0.2cm to £ 0.5 cm
percentage uncertainty given to 1 or 2 s.f.

clear working and substitutions
correct significant figures
cofrect units

3(b)(ii

value of t in range 15.00 —20.00 s
show repeated readings
All t values to nearest 0.01 s

3(c)

value of 8 to nearest degree and final value in range 25°-35°
correct calculation of sin%(6/2)

value of tin range 7.00 - 9.00 s

show repeated readings for values of ¢

All t values to nearest 0.01 s
correct significant figures
correct units

3(d)i)

Two values of k calculated correctly.
correct significant figures
correct units

3(d)(ii)

Testing against percentage uncertainty in (a)(iv) and (b)(i) with
appropriate conclusion.
Do not accept arbituary criterion such as 10% or 20%
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Additional detail including safety considerations max
3
« Method of ensure capillary tube and instruments used to measure h 1
is vertical.
E.g. use of plumbline or use set square
« Ways to check if cross-section of capiltary tube is constant. E.g. pass 1
a fixed volume of coloured liquid through tube. Check if length of
coloured liquid is constant.
« check that the temperature is constant throughout experiment to 1
revent expansion_or contraction of capillary tube.
« Method to exclude mass of container. E.g. use ‘tare’ function or 1
subtract mass of empty container.
« take preliminary readings for radius andlor density to obtain range 1
that gives significant variation in h.
Other good answers
« colour the liquid to aid measurement of h. 1
max

Safety:
« way to handle broken glass capillary tube. E.g. wear gloves to

handle broken glass.
(thick cloth glove should be used, not thin fatex glove. )

» way to prevent breaking glass capillary tube. E.g. using foam to
cushion clamp.

« way to prevent spillage. Eg. puta cloth or container under the
beaker.

» cloth to wipe off spilled oil/water

No marking value (NMV

unrealistic for this experiment
- methods pertaining wearing of boots.
- methods pertaining electric shock.
- methods pertaining splashes of fiquid.

common expectation in procedure that should be done anyway.
- wearing of goggles.
- take average of several readings

f - clean and dry containers and tubes
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