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7. Ans: C
1 .2
Energy = MS_\
1
=—mu+aty
> mlu-+at)
= WBQN )t?) since u is zero
= constant x t*
8. Ans: D
Using COE:
E =E,
GPE, =KE,
mgr = 1 mv?
2
amgr =mv? - (1)
mv?
ﬂ.rozoi -mg= r
2
Tootom = SW +mg sub (1) into egn
_ 2mgr +mg
r
=3mg
9. Ans: D

The gravitational potential at the point near the stars is given by

The kinetic energy of the rock is found using energy conservation:

KE_ + PE, =KE, +PE,
1, 2GMm

0+0=—mv* -
* 2 r

\AQE
V=, [—
r
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10. |Ans: A

The total energy in the oscillation is given by:

E; = Waénxw =(0.5)(2)(27(2.5))*(0.05)* =0.617 J

Hence the potential energy is:

E,=0.617-0.36=0.26 J
11. |Ans:D

First, deduce that, at that instant, P has velocity downwards and speed maximum.

So initial velocity is negative maximum, so answer D.
12. |Ans:A

Distance between the two points along the wave (perpendicular to wavefront)

= 8.0 sin 30°

phase difference ¢ = % x360° = 2:08IN30% 3500 _ 360

y ! 40

13. |Ans:C

Condition for maxima: path difference = nA (and A= w )

v
At one maxima: 29=n— 1
800 M
v
At next maxima: 29=(n+N— 2
xima: (n+ vwmo (2)

Solve simultaneously gives v= 460 m s~

Note: speed of sound is different in different medium, in air itis 340 m s, in water it is

1500 m s, in glass 4540 m ™!, in hydrogen 1320 m s™', in neon itis 460 m s™*.
14. |Ans:B

fringe separation x = %

x is big if A big, D big and a small
15. [Ans:D

bottom of first air column is node, second air column is one node (or one loop) further
down
so difference between two air column lengths = node to node distance
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29. |Ans:C
25. | Ans:A p=mv
By Lenz's law, an induced current will flow in the loop such that it opposes the increase Ap _am + Av
in the magnetic flux linkages producing it. When loop starts to enter the region of p m v
magnetic field, loop experiences an upwards retarding force larger than its weight and Ap _Av ¢ am = 0)
hence decelerate. p v ' B
N . . . ; ApAx > h
Since the loop and the region of magnetic field has the same hei ht d, there will not be a o bt
time interval which the entire loop remains in the field. 911107 |(0.20 ) o ea g0
100 1000/~
When the loop is teaving the region of magnetic field, the magnetic flux linkages through v=364ms"
the loop decreases, hence the induced current is such that it opposes the decrease in
the magnetic flux linkages. -> induced current is now in the opposite direction but force is 30. | Ans: C
still upwards.
For sample X: A=A,N
26. | Ans: B For sample Y: 3A=A,N
Fuse breaks depends on current and the root-mean-square (r.m.s.) current ofthe a.cis and since for half life 4= In2
same as that of the steady d.c. Tt
2
27. |Ans:D
we can combine the equations as follows:
Some of the magnetic field lines produced by the primary coil do not link well with the
secondary coil, reducing the e.m f. induced in the secondary coil. The presence of iron A= In2 N
core maximises the flux linkage between the primary and secondary coils. - tuao
in2
28. | Ans:B 3A=r—N
12(Y)
Kmax= 0 €V occurs when A = 300 nm. Therefore, the threshold wavelength is 300 nm. in2 N
m - ?25
By photoelectric equation, A In2 N
— ..\\._m. —_ P\NCC
=7 kmax t
_6.63x10%(3.0x10%) 3= ~§5
B 300x10°° 20y
©=6.63x10"J
= 4.14 eV
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(a)

By Newton's third law, both vehicles experience the same magnitude of | B1
impact force

Comments:
Very poorly attempted. Majority of students did not r lised that the force is the same.

(b)

As there are no resultant external forces acting on the system of both B1
the bus and car, hence the total momentum of the system is conserved
during the entire collision.

Since the initial total momentum of the two vehicles is not zero, hence B1

SINGe NG Wl al dad

the final momentum of the two vehicles will also not be zero.

Both vehicles will not be at rest at the same instant.

Many students seemed to be confused for this part. And some tried to calculate the
change in momentum for bus and car instead of the dummies in them.

Please note that the change in momentum for both bus and car will be the same,
that's why the experience the same impact force. F = mwlv

However, the change in velocity for both car and bus will be different.

Those who calculated the change in velocity, need to take note of the proper sign
convention and calculate the change in velocity properly using AV =V, — V0, , USE
proper sign convention when calculating.

Comment:
Many students only got 1 out of 2 marks as one of the 2 points were missing.

For the first point, the common mistake was m sing out one of these words
“asultant’ or “external’. Both words must be included (it is in the definition). Also
students should also state what their system is, in this case to mention considering
both the bus and car.

For the second point, students should mention that the “initial” momentum was not
zero and not simply saying total momentum not zero, how do you know that the total
momentum is not zero. Answers need to be clear.

()

P =F
5m(19.4)+ m(-19.4) = (5m + m)v M1
v=129ms" A1

Direction: to the right B1

Comments:
Students were able to apply the concept of conservation of momentum here correctly.
However, many did not convert km h* to m s,

()
© fractional energy lost = KE
KE e
_ KE, -KE;
KE,
_ KSSN - KSSN
K mv}?
_ <\» - —\sm
v?
19.42 —12.9%
= M1
19.4%
=(.558 A1
Comments:
Poorly attempted. Question clearly stated to find the energy lost BY THE CAR only,
hence the working needs to clearly show this.
(@) [ () | Diffraction is the spreading of light waves after it passes through B1

an aperture (of the diffraction grating)

(d)

The car reverses its direction, hence it has a greater change in velocit M1

than that of the bus.

Or show Av,, =V, -V, =12.9-(-19.4)=323 ms™ and
AV, =V, -V, =129-194=-65ms".

Since both dummies have the same mass, hence change in momentum
of the driver is directly proportional to the change in velocity experience
by the driver, hence, the dummy in the car experiences a greater A1l
change in momentum

(i) ] The light from the (adjacent) slits/lines have a constant phase B1
difference between them and same frequency.

(iif) | Superposition occurs when 2 or more light waves of the same B1
kind (or
the resultant displacement is the vector sum of the displacements | B1

of the individual light waves at that paint.

Comments:
Please avoid using just symbals, explain what your symbols represent! (this was
marked leniently)

Tampines Meridian Junior College

2022 JC2 Preliminary Exam H2 Physics

*If no reference to light, deduct 1 mark

Comments:

Students should make reference the diffracted fight as mentioned in the
question.

(a){i): Words such as bending, splitting and scattering are not acceptable.

Tampines Meridian Junior College
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4 7 _ Students who did not get the marks here lacked specificity in discussing
the PARALLEL and PERPENDICULAR components of velocity.
= 5 n - - -
(i) %loss = I’r _ __ I uhichis the ratio of internal resistance (if) | Magnetic force provides for centripetal force [B1]
I*(r+R) (r+R)
to total resistance. Bgv, = mRa’
% losses increases when R decreases, efficiency decreases M1 Bqv, = m(Ro)w
when wire Y is used + )
) I Al v, = Rw and w=Z ﬁoz
*ecf if (c)(i) R increases T
Comments: Badly attempted, as many did not mention % of power loss is B _
related to the ratio of internal resistance to total resistance. Many spoke about qv, =mv,®
the increase in current when total resistance decrease, resulting in greater T 2zm
power loss, without considering that total power has also increased. As such, = Bg )
full credit was not given. There is also another group which reference the ratio
of p.d to ratio of resistance using potential divider but did not relate that back to 2z G 67 x._oﬁv
the efficiency. A handful spoke about the external resistance being closer to = = Ty Tsf w:u&
intetnal resistance, resulting in greater power output (using max power Aw.w x10 v? 6x10 v
theorem), not knowing input power has also changed. As such, they are not ~1.9873x10°
able to make correct conclusion about efficiency. '
~20x10° s T./S
for reference:
v,=22874ms"
v, =35224ms”
Fy =1.8598 x 10N
(i) B=pu,nl R=0.011140m
— 5 ~1
=(47x107) 400 (23) [B1] ®=3.1616x10° rad s
0.35 Comments:
~33x10° T There were many ways to solve this problem. It was nice to see correct but
== unexpected ways to solve it.
Comments: Common errors
Well done. o included not resolving the vertical component of velocity (4200 sin 57),
. . . resulting in a deduction.
Some students wrongly employed the equation for the flat circular coil, when
the radius of the coif was not provided, and the context of the question referred +  students should use the rest mass of the proton.
clearly to a solenoid.
A solenoid is sometimes also referred to as a coil, so one must be clear which jii .
is being dealt with. ) 1 tme in solenoid, ¢ = "9 o_H solenoid
1
- - - - 0.35
(b) | () | The component of velocity perpendicular to the magnetic flux B1 = 420000857
density results in a uniform circular motion. cos5
=1.5300x107 s ic1]
The component of velocity parallel to the magnetic flux density / B1 Comments:
along the axis is constant. Well done.
These two motions give rise to helical motion. common errors
» _not resolving the horizontal component of velocity (4200 cos 57)
Comments:
Some students were able to do this well.
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1 12 o )
There are two main components to the answer: (e}
1. Comparison of the half life of Radon-220 and Lead-212 tensi
2. An understanding that the decay chain results in Radon-220 leading to the ension
production of more lead-212 nuclei horizontal force by
neighbouring sections
weight
tension (to the left and 21.8° above horizontal) (of cables on either B1
side—left and right—of the roadway)
(total) weight downwards B1
horizontal force to the right (by neighbouring sections) B
rting the load instead of relying on one | B2 . . ) .
@ wmnwmwmwhm_ ,wmm“,wﬂ wmﬂm_w_mmmmmwwﬂvm_m_ mmmam load ying it is in equilibrium with the resultant of the three forces being zero B1
(award only if the forces drawn can balance)
. ; K I .
M%mﬁmﬂ%mmo%wm Mﬂwﬂmﬁﬁ mmmﬂw__w awarded marks for mentioning using many Comments: 80% got tension and weight correct
{b) | maximum mass support by each tower () |17Tsin21.8°=25x10°x9.81 ¢
6
u3.¢+m.m+m.3.mvx8 c1 T=6.60x10°N c1
=1.07x10" Al this T is due to 2 cables on either side of the roadway
N T
Comments: 80% got this correct, the rest did not realise there are two towers so have so tension in each cable = 2 =3.30x10°N Al
to divide by 2.
Comments: Most got the value 6.60 x 108 N but did not realise there are two cables,
one on each side of the road, so the tension in one cable has to divide by two.
6
(e) | (85+11.5)x10° o o1
1600 - - -
=2.5x10° kg A1 (@) | |ncrease in extension = INCrease in tension
force constant
_5.2x10° c1
Comments: 90% got this correct. T 7.0x10°
=0.074 m A1l
d Comments: 90% got this correct.
@ tan™ 8 c1
20
=21.8° Al
Cormments: 90% got this correct.
(h) | This is to ensure the cable is not stretched beyond its elastic limit which | B1
would result in the cable being permanently deformed.
Or
Any relevant safety
Comments: Most are awarded marks mainly for mentioning situations where
maximum tension allowed is exceeded so the buffer is in place.
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2. As there are multiple bodies (Earth, Moon), the solution g = m‘%

can’t be used.

3 (@) | The internal energy of a system is the sum of a random distribution of | B1
kinetic and potential energies associated with the molecules of the

More papers at www.testpapersfree.com

system.
(i) | Gravitational force provides centripetal force Comments:
mv? Well done.
mg =
r Students who lost credit generally missed key terms such as “random distribution” and
v =4gr “molecules”.
<u,:o.08xNon, +6.38x10%) Cc1
=1437=1440 ms™ A1 by | ) Q=mcAd
(subtract one mark if the radius of the earth was not considered) =(1.28x0.600)(1000)(390 - 275) C1
=88.3 kJ A1
Comments: Comments:
1. The question clearly stated “hence”, so you have to use the values from the Well done.
previous question. On a rare occasion, students confused the specific heat capacity vaiue for the
air density value. This could be avoided with students writing quick legend
2. It's not correct to write EH: =™ since there is more than one mass describing the use of symbols.
affecting the orbit.
3. It's also not correct to write v = nl_,w =+/1.96 x 10° as the value of potential @i pV=nRT or NkT
is the net potential from two bodies, it doesn'’t fit the formula. ’,\\ 8.“
1=
4. Once again, don't forget to add the radius of the Earth. @M = T,
0.600 275
- — Vv, 390
{d) | The spacecraft requires at least enough kinetic energy to cross the ,
maximum potential point at 3.40 x 10° m from the surface of the Earth. V,=0.850 m C1
KE, + PE, = KE, + PE, pAV = (1.03x10°)(0.850 — 0.600) M1
KE + m®, =0+ m®, ~25.8 kJ A
KE =1000(—1 28— (-62.5))x10° M1
_ 10 Comments:
=6.12x10" J Al Well done.
Comments:
1. The spacecraft needs enough kinetic energy to reach the neutral point. iii) | AU=W+Q
2. The question clearly stated to use the data from the table. _ .
3. ft's not correct to use — 2 as the GPE since there is more than one mass involved. =-258+88.3 M1 (allow ect from (1))
! =62.5 kJ A1
(Cannot use Ex = 3/2NkT since air in this question is not
monatomic)
Comments:
Students who lost credit, was commonly due to failing to apply W as a loss in
energy of the system.
Tampines Meridian Junior College 2022 JC2 Preliminary Exam H2 Physics
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(if)

momentum

The negative part will not be marked.

The gradient of the graph gives resultant force (electric force) and
it increases closer to the charge.

B1 for shape (note: the gradient at time = 0 cannot be horizontal
since the electric force is not zero and the gradient at momentum
= 0 cannot be vertical)

Comments: Students who realise that the gradient of the graph should reflect
the magnitude of the electric force (Fnet) which increases as the proton travels.
The negative section of the graph is relevant (since the proton reverse its
motion) but it will not be marked.

Comments:

There is a need to be clear whether it is flux density, flux or flux linkage (and to know which
one is a vector or scalar). Some students simply use the terms “magnetic field” and
“magnetic field strength” loosely.

(@ | @

The magnetic flux through a plane surface is the product of the flux B1
density normal to the surface and the area of the surface.

Comments:
Refer to definition in EMI lecture notes.

P =05 B1

Comments:

Tampines Meridian Junior College

2022 JC2 Preliminary Exam H2 Physics

As the magnetic flux (field lines) are confined within the iron core, the magnetic
flux that passes through coils A, B and C are the same.
Refer to EMI tutorial Q3 (modified from A-Level 2010/1/32).

(i)

Coil A, connected to AC source, produces a magnetic flux densi
that is_varying with time sinusoidally. This results in a varying
magnetic flux linkage through coil A and hence a varying magnetic Al
flux linkage through coil B.

M1

By Faraday’s law, an emf is induced in coil B due to changing
magnetic flux linkages through coil B.

Comments:

There is a need to be clear which coil produces what and which coil
experiences the change. Thus, a need to indicate Coil A which is producing
the changing flux density. This is due to the alternating current passing
through Coil A, and not due to the different number of turns in the coils.

(iv)

KL=
IS

-
-

Cc1

o~ o
[} 1]
-

w m<|

1V Al

Comments:
The induced e.m.f. in coil B is the secondary voltage across coil B, which is
dependent on the turns ratio. Voltage values are already in r.m.s.

(b) | Since
and h

be lowered.

softiron has a gap, the magnetic flux through coil C will be reduced
ence the rate of change of magnetic flux linkage through coil C will

B1

By Faraday’s law, induced emf in coil C is proportional to the rate of | B4
change of mangetic flux linkages, hence the maximum induced emf will
be lower.

Comments:
The gap does not block the entire flux.

(c) v

PR

774 3T/ T 5774 77/4 27

- &7
Tampines A

Veridian Junior College 2022 JC2 Preliminary Exam H2 Physics
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1

(ii

)

intensity I

Arminimum wavelength /10" m

[B1] Same Aminimm, and lower intensity throughout.
[B1] Both peaks shift left

Comments:

The minimum wavelength is affected by the accelerating potential which
remains the same for this question. Intensity is affected by the current in the
filament (refer to Quantum tutorial Q7 & 8) and accelerating potential. Peaks
are characteristics of the target metal. Metals with higher atomic number (more
massive metals) have higher energy level transitions between the sheils which
implies shorter wavelengths of X-ray photons emitted (peaks).

7 [(a) [ () [ progressive means there is energy transfer in the direction of
travel of wave
(accept the lecture notes version)

B1

Comments: 80% got this correct.

(i) | same or similar amplitude
either unpolarised or polarised in the same plane

B1
B1

Comments: 70% got both conditions correct.

Tampines Meridian Junior College

2022 JC2 Preliminary Exam H2 Physics

S

6.0 cm C

Sz

Fig. 7.1

(iil) | line through 3 intersections where path difference is 0 and label C

B1

Comments: 80% got this correct.

{iv) | point where path difference=1.5 A and label P (any of the above)

line through P and 3 other points and label D

B1
B1

from the other source.

Comments: Only 30% got this correct. P must be shown as the intersection
between a crest from one source and a trough—midway between two crests—

(V) {$1S2=31L=6.0cm B1

A=2.0cm

Tampines Meridian Junior College

2022 JC2 Preliminary Exam H2 Physics
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15 16
8 |(a) .
B1 Zero marks if the weight of the mass was neglected.
Comments:
and the negative sign indicates that the acceleration and displacement B1 1. Numerous mathematical errors here.
are in opposite directions / acceleration is towards the equilibrium.
e ic. iv 1
Hence the oscillation is simple harmonic (iv) Ep= Nse xe
Comments: _ 2 432
1. You must say that k and m are constants. =(0.5)(0.020)(27(210))*(2x 107*) M1
2. You must say that Em negative sign indicates the opposite direction. =7.0x10™* J Al
3. Just saying "a = lﬂx shows that a and x are proportional in opposite directions”
will not be credited. Comments: ) .
1. So many students forgot to square the velocity, or one of the other variables.
2. It is wrong to say that max KE = max EPE since EPE is not zero when the
mass is at the equilibrium point, and there is also the effect of GPE.
® 0 ik cr
m
35000 W
27f) = — M1
@) = 5020 E,
f=210.5=210 Hz Al
Comments: Atmost everyone got this correct. Ex
mo
(iiy | F=ma,,
=ma?x,
uB.omoxwiwéov%ﬁwxskv M1 £
=6.96=7.0N A1l g
Comments: —

1. Those who wrote F,,, = kx were given the benefit of the doubt, but anly if

the answer was correct.
An inverted parabola for kinetic energy [B1]

An upward curve to the right for elastic potential energy [B1]

The maximum tension in the spring occurs when the magnet is at

the bottom of the oscillation A straight line with negative gradient to the right for gravitational
potential energy [B1]

Tension T Comments:

1. The spring is always extended so Es is never zero.

2. Downwards is positive so Eg Is sloping down to the right.
3. Egis a straight line.

4. Ex parabola must touch the x axis.

More papers at www.testpapersfree.com

mg
(c) (i) [ The frequency of the alternating current is nac Hz. This is
Foe =T -mg because when the external driving frequen B1
T=F,+mg natural frequency of the magnet and spring,
T=7.0+0.020x9.81 M1 resonance occurs, and maximum power transfer to the oscil B1
=72N Al
Tampines Meridian Junior College 2022 JC2 Preliminary Exam H2 Physics
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3

(b) Place the cylinders together, as shown in Fig. 1.3.

Fig. 1.3
Record the voltmeter reading Vo.
Vo=. 028V ... veeeeeeee 1]

[1] Accept up to 3.00 V (cannot be negative)
Correct d.p and units

(c) Fold the sheet of tracing paper in half four times so that you have 16 layers.

Using a micrometer screw gauge, determine the thickness of one layer of tracing paper.

zero error = 0.00 mm
For 16 pieces of paper,
di = 1.00 mm

d, = 0.97 mm

<d> 0.99 mm

Thickness of one piece of paper = 0.99/16 = 0.062 mm
{1} Recording zero error.

Repeated readings of thicknessis.

Correct d.p. Accepted range: 0.5 mm to 2.5 mm

{1] Correct calculation of thickness with correct 8.f. and units.

[-2] measuring thickness of less than 16 pieces of paper.

{2

thickness of one layer = .. 0.062 mm

(d) (i) Place four layers of tracing paper between the LED and the LDR as shown in
Fig. 1.4.

LDR . LED

.
/]

Record the voltmeter reading V.

v=. 120V

Tampines Meridian Junior College 2022 JC2 Preliminary Examination H2 Physics

(ii) Repeat (d)(i) using eight layers of tracing paper.

V= 215V _”.:

[1] Correct d.p and units
V, < V(di) < V(dii)

(e) Comment on the trend of your resuits.

The voltmeter reading increases with the increase in the number of layers of
paper.

[B1, allow ecf according to trend of (b) and (d)]

[if no trend, no ecf]

[cannot accept proportional or other overly specific trends]

- M

(/) (i) State and explain one significant source of error or limitation of the procedures for
this experiment.

Any of the following that affects voltmeter reading, [B1)

« 2 readings not enough to draw a conclusion

« Alignment of LDR and LED (not sufficient to just mention alignment of
cylinder)

Stray light coming in because the cylinders are not sealed / external fight
hits LDR e .
Difficult to hold all together therefore voltage reading fluctuates

Separation between LED and LDR changes as paper is added. 1]

(i)  Suggest one improvement that could be made to the experiment to address the
error or limitation identified in (f)(i). You may suggest the use of other apparatus
or a different procedure.

Corresponding improvements [B1]

« Collect six sets of readings and plot a graph to determine whether the
average drop of intensity per layer is consistent.

Guide used / fine on desk / adjust LED/LDR to get max voltage / method """
of fixing LED/LDR in cylinder

Dark room / black cloth over / lights off and curtains drawn / black box /
black tape .

Method of fixing. Eg, clamp/plasticine / tape

Pre-siots in tube

Oﬂwzﬁ_.:mm Meridian Junior College 2022 IC2 Preliminary Examination H2 Physics

More papers at www.testpapersfree.com



BP~681

SousAyd ZH UONDBUNIDXT AIDunilaid 2O 7202

“(11) uryey) se swes sy oq pinoys dooj siy} jo LyBusy sy |
‘Buis jo sae1d Buo| Jayio ayy yum (1) yeedey (A1)
wo 0G 575 Wo O

s)un pue “d'p pauon
sBuipea. pejeadoy [|]

L1 77 woggy U=l

_— 4 -
A I X T

‘22 614 ul umoys se ‘doo siy Jo 7 Ybus) sy} piooa) pue ainsespyy (m)
"doo) e exew o) Buys jo aoaid euo jo spuasyy ey (1)
*Buns Jo seoeld Jabuo) om} sy} 9jeg N (a)
wgegsmsoe

L] wogz =M syun pue “dp 1107
sbuipeat pejeaday [1]

Z

W= gzvez "

M

[ AT

=!:__________________________1_____:___._______;

|
:

"L'2 "Bi4 Ul uMOyS Se ‘sejns SJjeLU AU} JO BUO JO M LIPIM BU} PIOD3] PUE Binsesy (&)

"} puadsns o) pesn sdooj Buus auyy Jo
yBus| 8y} uo spuadep ajns 8:)9W B JO UCHOW 3Y) MOY ajebisaaul |im nok Juswiadxe siy) u|

9

2621100 torun( ueipliap seurdwey @

saishyd ZH uonDuUIWIDXI AiDUNUIaId ZOf 7207

[s>ew ) :pe301]

[L6] “To15UROA BUISh 95USIoIp [eljusjod SINSEawl pue
101383014 & ypm ajbue oy ainseow pue sexe Buizuelod ucemag SIBUB ATER, o

[y} (zeinoipuadied ase sexe Bujsuejod Z 0} Buipuodselioo A xew
1dedoe osje) -sjbue sy 1 [O[IETEd oJe siespejod Z auy) 4o soxe Buispelod
‘Butpess ATUWINUIIIG 84} oAb sseyy Bujzuejod ay) sleym sixe ay) yepy o

‘apBW aJe sabueyd
lenusssa Ajuo pue (g) ul dn jas ay) uo peseq eq pjnoys a8y dnjes oY) 810N
[1g] s1oyy BUISHEOd 2 upm Jaded Supel) sy eoeidel Jnq (je) sdejs jeadeyy  »

"pebue.ie aq pinom snjesedde sy} moy moys o} weibelp e meip Aew noA

“alqejieae s) sioyy Buisiiejod pasuewun jo Jjed e jey; swnsse Aew noj

‘s1o)jy Buisprejod

Jo Jred e jo sexe Buisuelod ey) usemiaq ojbue sy} uo spusdep HQT e Aq pejos)ep

W61 auy moy ojebjiseaul o) Juswedxa ay} 0} spewW aq pinod jew sobueyo 1sebbng

S

263110 sopunf ueiplapy saundwey,

8)

More papers at www.testpapersfree.com




BP~682

7

(cy @ Use the stands to set up the two metre rules and the two loops of string as
shown in Fig. 2.3.

metre rule clamp
]
(Ranasuanan T r . v T Bhams.
T T
loop —_] d |_—loop
metre rule
stand
|
1 C 1
bench /
Fig. 2.3

The rules should be horizontal with the scale markings facing you.

The loops should be vertical, parallel to each other and placed at the 5 cm and
95 cm marks on both rules.

, determine the distance d using the

(i)  Using your values in (a) and (b)(
relationship

d=1-2w.
d=1—2w=48.0-2(2.6)=42.8 cm

[1] Correct calculation

Correct d.p. and units d= 42.8 cm )|

(i) Estimate the percentage uncertainty in your value of d.

Ad = Al +2Aw =0.2+2(0.2)=0.6 cm
0.6
42.8

% uncertainty = x100% =1.4%

[1102cm=<Al<05cm ;02cm<Aw<0.5cm
Same precision
Correct calculation 14% .. e 1
Correct s.f

Tampines Meridian Junior College 2022 JC2 Preliminary Examination H2 Physics

(d) Move the left end of the bottom rule towards you and the right end away from you.
Release the rule and watch the movement.

The left end of the rule will move away from you and back towards you, completing
a swing. The time taken for one complete swing is 7.

By timing several of these complete swings, determine an accurate value for T.

No. of oscillations, N = 20
t1=17.7s, £=175s, tae=17.6s
t 17.6

= ae .

=lee L2, £
v =0880s (35)

[1] Repeated reading with t 2 10.0 s and 1 d.p.
{1] No of osciflations N recorded; and

T correctly calculated to correct s.f. and unit T=.
03s<T<156s

(2

(e) Repeat (b}, (c)(i), {c)(ii) and (d) for the shorter lengths of string.

23.4+23.3

Ly = =25 =23.4 om

—2w=234-2(28)=18.2cm

shon = Lsnont

No. of oscillations, N = 20
t=117s, bL=117s, ftw=117s

T=loe 17 o585 (35f) T=. 0585s 3]
N 20
[1] Repeated readings

Correct d.p. and units
15 cm < [non S 265 cmM

[1] Repeated reading with t 2 10.0 s and 1 d.p.
No of oscillations N recorded; and
T correctly caiculated to correct s.f. and unit

[1] Second value of T < first value of T

GHNEE:& Meridian Junior College 2022 JC2 Preliminary Examination H2 Physics
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Candidate Name: Civics Group:

3 In this experiment, you will apply several forces to a metre rule.

(a) Measure and record the length lo of the unstretched spring, as shown in Fig. 3.1. Use
a metre rule for this measurement.

string loop

/

52452
2

IS =52cm

[1] Repeated readings, correct d.p. and units
45cms lps6.5cm
Use of vernier caliper not accepted.

lp=. 52cm 11

(b) One of the metre rules has a rubber band wrapped around its centre. Record the
distance L from one end of the metre rule to the rubber band, as shown in Fig. 3.2.

Do not adjust the position of the rubber band throughout the experiment.

L \E_u_um_‘ band
' 7
{ ) 1
metre rule:
Fig. 3.2
L= 03500m
(c) Measure and record the diameter d of one of the slotted masses, as shown in
Fig. 3.3. Use a vernier caliper for this measurement.
d
There is no zero error.
di =374 cm; d2=3.74cm
d= m.ﬁwm.ﬁ ~3.74 cm
Fig. 3.3
[1] Check zero error
[1] Repeated readings;
Correct d.p. and units
3.50cmsd <4.50cm
d=, 3T4cm .. )|

Tampines Meridian Junior College 2022 JC2 Preliminary Examination H2 Physics

(d)

12
(i) Set up the apparatus as shown in Fig. 3.4.
rod of clamp boss
slotted mass ”m
|_——spring
metrerue O\  le--ee- |_— string loop
rubber band-_ ] | _— stand
25.0cm
1
T 7 I, I
bench

(i)

(i)

Oﬂmzﬁ_ﬁmm Meridian Junior College

Fig. 3.4

One of the stotted masses should be placed on the metre rule and be resting
against the rubber band.

Adjust the apparatus so that the bottom edge of the raised end of the metre
rule is 25.0 cm above the bench and the spring is vertical.

Measure and record the length / of the stretched spring.

_87+87

/
2

=8.7 cm

1=. 8.7cm

Calculate e where e =1 =~ lo.
e=87-52=3.5cm
[1] Repeated /;

Correct calculated value of e;
Correct d.p. and units of e and /

2022 JC2 Preliminary Examination H2 Physics
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15 o 16
240 of (h)y (i) Use the Newton meter to determine the weight W of one slotted mass.
0 elcm
. S\L.oi.orgoz
{1] Appropriate scale and axis labels with quantity/unit 2 ’
[1] Correct plotted points
220 {1] Best-fit curve [1] Repeated readings;
Correct d.p. and units
0.8NsWs12N w= 1ON .M
200 |
(7.0,19.8) (i) G and n are related by the expression
w
G=——(dn+L
18.0 oz (@ +L)
where k is the spring constant of the spring and n = 3.
Calculate k.
16.0
G=2 (an+L)
2kL
1.0
28x10% =———_3.74x10%(3)+0.500
14.0 8 Mio.mosﬁ x107(3) ]
k=22Nm'(=0.22Ncm")
12.0 [M1] Substitution (in correct units)
’ [A1] k correctly calculated (-1 if negative)
[B1] Correct sf. and unit
k=. 2Nm" — 3]
10.0
1 MM_%MHJMH_.MMMWQH%MMrm<|_ M_.m e (iii)  The experiment is repeated with two identical springs of k value obtained from
If ne curve drawn, tangent 0 marks h(ii). The springs are connected as shown in Fig. 3.6.
8.0
6.0 ;
4.0
........................................................... Fig. 3.6
2.0 . (1.0,30) State and explain the effect on G.
Effective spring constant is haived (since springs are in series arrangement). [B1] ------
0.0 . - s e e e s o G will be doubled. ﬁm:
0 1 2 3 4 5 6 7 8 - ] .
n (deduct 1 mark if use “decreasefincrease” respectively) 2
[Total: 20 marks]
Oﬂm_:v_.:mm Meridian Junior College 2022 JC2 Preliminary Examination H2 Physics
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R4: Preliminary readings to ensure that there are significant
changes to terminal velocity when the independent variables
are varied. If not, steps taken to rectify such as

« adjust the magnet distance from the sheet,

« adjust strength of magnets,

» adjust mass of the trolley,

« adjust maximum angle of inclination of the ramp

« or other valid method.

Accept Preliminary readings for maximum flux density of
magnet and min angle of slope such that the trolley can reach
the bottom of the slope. (discussion must include both factors
to be awarded.)

R5: Any other reasonable measures to improve accuracy or
precision.

Measures that do not significantly affect the experiment, such as
“turn off the fans”, are considered trivial and will not be awarded
credit.

Many candidates are not precise in their statements as they do not satisfy the requirements
of the mark scheme to be awarded credit.
These include

1. not stating the instrument used for measuring the quantity.

2. not saying how a variable is changed, examplie B is changed by using different magnets

3. not saying how mass will be kept constant, it cannot be kept constant by measuring it.

4. Not giving science related reasons such as reduction of random errors for taking average of

values.
5. Not mentioning how to ensure terminal velocity.

Not accepted in the mark scheme:

Ensure no other magnets or current carrying conductors around to disrupt magnetic flux B.
(static magnetic sources such as earth’s magnetic field have no effect on EMI).

Tape magnet securely (trivial).

Mark a point at the start of the trolley. (does not affect terminal velocity)

Clamp retort stand.

Safety
precaution

S1: Method to stop the trolley once the trolley passes X, e.g.
place a block / stop on the bench near the end of the sheet so
that trolley will not cause injury.

§2: Ensure the path of the trolley is clear of obstruction such as
fingers, so that the trolley does not cause injury upon impact.

S3: Any other reasonable safety measure.
A safety measure of “wearing covered footwear” is taken as a
given, and as such does not gain additional credit (You would

not be allowed into the lab wearing slippers in the first place).

Wearing gloves and goggles is an unrealistic safety measure
for this experiment.

The aluminium plate is not expected to heat up significantly
from the motion of the trolley.

The main safety hazard comes from the speeding troliey,
hence safety measures should focus on that.

Tampines Meridian Junior College

2022 JC2 Preliminary Examination H2 Physics
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