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JC2 Prelim (H2 Physics) Paper 1 Solutions

Qn 1 2 3 4 5 6 7 8 9 10

Ans D D D C C [ B C B D

Qn 11 12 13 14 15 16 17 18 19 20

Ans B B B C B D A B D B

Qn 21 22 23 24 25 26 27 28 29 30

Ans [ [ B B A A B A C [
1 Ans: D

Depth of swimming pool ~ 2m
Pressure at the bottom of the pool = p, + pgh = 10% + (10%)(10)2 = 105 Pa

2 Ans: D

e"
El =
[8] = 7 o

s

262 %
kgm®s A2 st kglm2
n=2
3 Ans: D

dz2 - di = 3.46 mm
A(d2 - di) = A(d2) + A(d1) = 0.03 + 0.02 = 0,05 mm

A(d;~d)) 4009 005
d, - d, 3.46

x100% =1.4%

4 Ans: C

He decelerated in one direction and accelerated in the opposite direction at the same rate.
Therefore the acceleration vector should be in the same direction before and after he made
the U-tum.
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5 Ans: C

Kinetic Energy = p¥ 2m
Since both M and m have the same Kinetic Energy, p? o m
P M
P m
Pu_ M
Pn Vm

6 Ans: C
F = Ap/At

5= Ap/a
Ap=20

7 Ans: B

Since the weight of the contents in the cup remains the same, no change to the pressure at
the bottom.

8 Ans: C
Force constant, k = .M.I“. =50Nm1l
Initial extension Hm = mlwm = 0.06 m and final extension = m = Wm = 0.05m

Change in E.P.E.= Zkx:? - Skx? = 2(50)(0.05)2 ~ 2(50)(0.06)% = ~0.028]

9 Ans: B

Lorry is accelerated from rest to a speed of 100 kmh* .

Work done by lorry's engine = increase in lomry's K.E.

Friction has to be ignored as minimum time is to be considered
1,2

vnungc
£ = ™

2P
where v=100km h! =27.78 m s

(2000)27.782
2x50000

10 Ans: D

=154s

Mt =

Considering 10.0 g alone, T2 provides the centripetal force for it.
T=mre?
=(0.010) (0.150 + 0.050) 6.282 = 0.079 N

Considering 21.0 g alone, (T; — T2) provides the centripetal force for it.
T1-T2=(0.021) (0.150) 6.282=0.124 N

T1=0.203N

Ratio = 0.203/0.079=2.6
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22 Ans: C
When switch is open:
V=E~Ir

16=E- (O)
E=15V

When switch is closed:
V=E-Ir

0.75= 1.5 - (0.75/4.0)r
r=400Q
23 And: B

Direction of E-field = direction of force acting on a positive charge placed at that position.
This is taken to be a tangent if the field line is a curve.

Thus force acts on the electron ( a negative charge) in the gpposite direction along the
tangent drawn at X.

24 Ans: B

The centripetal force on the particle when entering is upwards hence magnetic force is
upwards.

Using Fleming’s left hand rule, current is in the same direction as the velocity of the particle,

s0 it must be positively charged.
If direction of magnetic force is upwards, electric force on that positive charged particle must

be downwards so electric field must also be downwards.

25 Ans: A

There is no change of flux linkage
26 Ans: A

: \m, .27 \Amo . 2z
= =,[-Lsin—t =, |—sin——t
I =1, sinwt R sin 7 t 6.0 sin 0.020

I =5.0sin100xt
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27 Ans: B

The highest energy level the hydrogen atom can reach is n = 3 if max KE is 12.5 eV.
The following transitions and the corresponding wavelengths are:
A = he/E = [(6.63 x 107%4)(3.00 x 10%)/(1.60 x 10-'9)J/AE in eV

n=3ton=2:1=124x10"°/(3.40 - 1.53) = 6.65 x 107 m (red)
n=3ton=124=124x10%/(13.6 — 1.53) = 1.03 x 10" m (not visible, outside 400nm to
700nm)

n=2ton=11=124x10%°/13.6-3.40)=1.22x10"m (not visible, outside 400nm to
700nm)

28 Ans: A
hel/Amn=e Vs

Since the accelerating voltage has increased, the minimum wavelength will decrease.

29 Ans: C

Am ¢? = Energy of photon emitted

(Mexcited — 59.9308 u) 2 = 2,13 x 1013 J

(Mexcited — 59.9308 u) = 2.366667 x 10 ¥ kg

Since 1 u=1.66 x 10% kg, (Mexcted — 59.9308 u) = 0.0014257 u
Mexciea = 59.9322 u (C)

30 Ans: C

Given half-life = 60 days & tin-124 is stable.

After one half-life: Nant : N = 1:1

After 2 half-lives:

Nant : Nmin = 1:3 since Nan = Y4 Initial number of Antimony &
Nrin = % of Initial number of Antimony

After 3 half-fives: Naot : Nvin = 1:7 since Naxe uw Initial number of Antimony

Nrin = m of Initial number of Antimony

mb tin—-124 lei .
Thus rumber of tin_124muctel _ - 6 gocurs betw 2 & 3 half-lives,

number of antimony-124 nuclei
ie betw 120 & 180 days. (C)
Alternatively, we can calculate the actual number of days as shown:
Since Tin is stable, Nant + Nyin = initial number of Antimony, N,

. N, 1
After time t: Nun = 6 Nant , we can deduce hﬁ =
(4

Substitute into eqn N = N e for Antimony, t = 168 days.

SAJC Prelims 2022 9749/01 [Turn Over

More papers at www.testpapersfree.com

€Sy~-dd




797 ~dg More papers at www.testpapersfree.com



22

JC2 Prelim (H2 Physics) Paper 2 Solutions

1 (@)@

{Given: m = 0.3 kg; k = 80 N m''; obeys Hooke's law}

At point of release: v = 0, KE = 0. Let GPE = 0 at the point of release.
At point of max compression: v=0,-»KE=0

Loss in GPE = Gain in elastic potential energy { + zero KE }
mg(0.10+. )= W§a§~ (A

1 2
0.30(9.81)(0.10 + Xoa) = mAmeaa

~» Max compression x_, =0.13 m

i

(11

(ii)1.

{As compression (ie x) increases, upward force exerted by spring
increases until it becomes = mg (downward);

hence, biock accelerates at a decreasing rate while increasing in
speed, as spring is being compressed under a net force = mg - kx.
Hence kinetic energy increases until Fret = 0, (reaches a max)

ie compression continues until (mg - kx) becomes 0.}

At max ke: mg =kx (A)
{Explanation: since Fnet = 0}

i 0.30 (9.81) =80 x
mg _ 0.30(9.81)

1

=% 80
= 0.037 m (shown)
2. | Loss in GPE =mg (0.10 + 0.037) 1
Loss in GPE = Gain in EPE + Gain in KE {using energy considerations) | [1 - ecf]
1

mg(0.10 +0.037) = M_Ac.ow.\vn... Gain in KE
~» Gain in KE = Loss in GPE -- EPE

=(0.30)(9.81)(0.10+0.037) -~ WGOX0.0@J»

=0.403 -0.0547=0.354J
= Maximum KE = 0.35 J (initial KE = 0 J) [1 -ecf]
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Energy
4+ total energy

Gy,

KE

1
1
3
t
1
1
i
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'
¥
i
1
'

release of

maximum
block

compression
of spring

spring starts
to compress

position

[31

{[1] for
each
correct
graph}

2(a)(i)

e Satellite lies on equatorial plane of the Earth.
» Rotates fr west to east.

(]
i

(a)(i

* Since it's positioned at high altitude, it has a large spatial

coverage
can monitor the same area consistently { ie can send &

receive transmission from the area under observation without
interruption}

]

(b)(i)

{Given: ¢ = potential at the surface of sphere of radius r.
Required: the potential fr d = r to d = 4r. For d < r: not required}

curve fromr to 4r, with gradient of decreasing magnitude and starting
at (r, * ¢), passing through (2r, + 0.5¢) and (4r, + 0.25¢)
according to ¢ = M

¥
line (this must be a curve) showing potential is negative throughout.

{1

)

(i)

GPE = - GMm/r
change = GPEga - GPEnital

6.67x1071(6.0 x 10%%)(3.4 x103)
(6.4 x106)

G-

=-177 X 10" ) =-1.8 X 100

gl

1
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6@ Q=1It
—>Ne =t
¥=1 {I=42x10°A fromFig6.2atV=20V}
_ 42x107°
“16x10D (1
=2.63%x10"s"
[1]
(a)ii)1. | No change 1]
(Max energy is a function of freq & ¢ since hf = ¢ + % meVinar)
(a)(ii)2. | {From line 1 p 14, candidates need to deduce the frequency is kept
const as the intensity is increased}
Increasing the intensity increases the rate (of incidence) of the [11]
photons, 2.
Hence the photoelectric current increases since current increases when 1]
rate of emission of electrons increases.
(b)(i) | The minimum energy required to eject an electron (from a metal | [1]
surface).
(b)(ii) | Since work function energy ¢ « fy, or ¢ = hf,, where fois the
threshold frequency, 2]
potassium has the lowest threshold frequency as potassium has the
lowest work function energy.
(iii} | hif = ¢ + KEpex
Dm = ¢ + KEmax
X 03¢ 0? -
ey ) = 3.7X(1:6x10) + KEpax [1]
KEmex = 2.96 x 102 J :_
(iv) | KE = ¥2 mov? s
-20 e 1 -31
2.96 x 102 =% (9.11x103") v [1 -ecf]
~» v =2549%10° m s™
A= o 6.63x10734
Tmv o 911x10-31x2.549%10%
[1 -ecf]
=2.86x10°m
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7(a)(i) Nuclear fusion [1}
(ii)
1. rotation (energy) of Earth [1]
2. gravitational forces produced by the Moon and/or Sun on the [1]
water{see para 2 tine 2 &3}
(b)(i) from GPE to electrical (ignore intermediate kinetic energy) |
or
rotational KE (of Earth) to electrical (ignore intermediate kinetic
energy)
(it} | Any two of: [2]
friction between water and pipe,
viscosity within water,
friction between moving parts,
resistive heating in coils, cables
eddy currents in transformer / generator
(c)(i) | Rate of loss of GPE = mgAh/ t = p(V/t)gAh
=1.03 x 10° x 2100 x 9.81 x 12.4 [1]
=263 x108) s [1-ecf for
incorrect
ahj
(ii) | Output power, P = (90.5/100) x 2.63 x 108
=238x108W [1-ecf]
=238 MW
{iii} | P = IV where V = 225 kV
| =PIV
=2.38x10%/225 x 10° 1-ecf]
= 1.06x10°A h]
(d)(i} | (Given: annual energy output = 5.4 x 103 kWh )
=5.4x10%x 10°x 3600 J
Cr = actual energy generated / theoretical max electrical energy
output 1]
Theoretical maximum electrical energy output from generators per [1-ecf
annum = 240 x 10° x 365 x 24 Wh (para 2 line 3) {NOT: 238 x 106} for (c)(ii)
=2.1x102Wh, or 2.10 x 10° MWh or 2 x 10° kWh value e.g
238 MW]
Cr = 5.4 x 10° (kWh) / 2 x 10° (kWh) v
=0.257 or 25.7 % -
238 MW]
(if) | Any one of: {1
(there are times when) generation is less than the maximum level due
to energy loss , or,
when water levels are not sufficiently different or water levels are equal
SAJC Prelims 2022 9749/02 [Turn Over
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JC2 Prelim (H2 Physics) Paper 3 Solution & Post Mortem

1(al)

For a body to be in rotational equilibrium, the sum of all the anticlockwise
moments about any point must be equal to the sum of all the clockwise
moments about that same point.

(1

(a)(ii)

{Given: wt of beam = 17.5 N; wt of object = 26.5 N}
Taking moments about wooden block 1,
B x 800 =26.5x200 + 17.5 x 400

B=154N

1

|

(@)(iii)

Sum of forces A& B=44 N

Since the beam is in (translational) equilibrium, the total force acting
downward (26.5 + 17.5 N} is equal to the total force acting upward (ie A
+B).

)

(a)(iv)

Any 2
1. Abecomes less and B becomes greater
2. The sum of A and B is constant ( = 44 N)
3. Same amount of increase and decrease for A and B.
4. AtcentreA=B

[2

(b)

Vertically: Tysin50° + T»sin40° = 392 N
0.76607 + 0.6428T, = 392 ~---me- (6]
Horizontally: Ticos50° = T,cos40°

0.6428T1 = 0.7660T:
T1=1.192T; e (2)

Sub (2)in (1): 0.7660(1.192T,) + 0.6428T; = 392
1.566T; = 392

T, =251.9N =252 N

Sub in (2): T1 = 1.192(251.9)

=300.3N =300N

Alternatively, may use the vector triangle.

1

1
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2(a)(i)

Both gases are at the same temperature
or
No_net flow/transfer of heat between the 2 gases

(1

(in)

Since b<uW>§ <c? >,

Y2 Nm<c?> = (3/2) pv
Since pV =NkT, {ideal gas egn}
¥ Nm<c?> = (3/2) NkT

mean KE of a molecule = %2 m<c?> {NOT: % mv?}
= (3/2) kT

4

g

{Given: Before mixing, T of hydrogen = 420 K}

mean KE of a molecule = % m<c? = (3/2)kT
= (3/2)(1.38 x 1072) (420)
=8.69x 102"y

Ml

(b))

Gases at same temp would have same (mean) KE, or same % m<c?>
{since %2 m<c?> = (3/2)kT ).

Since the mass of a-molecule/molecular. mass for the 2 gases is
different,

the mean square speed must be different (so that ¥ m<c?> of the 2
can be the same.)

g

{b)i

{Deduce that both the hydrogen and oxygen molecules are at the same

temp & hence the 2 gases have the same % m<c2>}

Since a hydrogen molecule has a smaller mass than an oxygen
molecule, rms speed of H > rms speed for O, .(Accept “mean square
speed”)

Thus, when compared with Oz, molecules of H, have a higher
robability/proportion of molecules of exceeding the escape speed
of Earth.

{Hence more H; than Oz2 molecules are expected to leave earth's
atmosphere.}

{1
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6(a) | Induced e.m.f. in a coll is proportional to the rate of change of magnetic flux | [1] (b) (iii) A_.mﬁm be the required minimum number of reactions per second.
(linkage) of the coil. Since each reaction produces 13.8 MeV, where 1 MeV = 106 x 1.6 x 10-1° B
(b)(i) | Flux linkage = NBA (radius of coil = 1.6 x10% m) ¥ x13.8x(10°x 1.6 x 10 J) = 60 W
=85 x (mx 10°x 2.8)x (7 x (1.6 x 102)2) (] t ( ) |
=6.00 x 10 Wb N
Ivﬂum.wmx‘_oa st [1]
(b)(ii) | Fiux linkage change = (6.00 x 10*) — (- 6.00 x 104 ) Wb -
=2x6.00 x 10* Wb = 12.00 x 10* Wb ecf] (c) | Energy released = Tot Binding energy of Products — Tot BE of reactants
=(4x7.20) + 0 (for n) — (2 x1.11)~(3x2.66) {2]
Mean emf = d(flux linkage)/t where t = 0.30 s = 18.6 MeV [1]
=(12.00 x 10* Wb) + (0.30 §) = 0.004 V = 4 mV :o.a
e
Section B
(b) (iii) {0V fromt=0t00.3s, t=0.6t01.0s andt>16s [1] i ; o = R Py——
( because when current is const & B = constant, thus flux linkage is const; uA“MMmW Mom ”_:ﬁm. % mmmw ms =6.13x10’ms 1l
hence induced emf = zero, in accordance to Faraday's Law. This must be i 2
drawn CLEARLY in the graph ) 0 = 800 sin 50° (t) + ¥ (-9.81) (2) (1
Fromt=0.3t00.6s, W = ; . {11
the current changes as shown in (b) (ii). t=125 s {total time of flight}
Hence induced emf = 4 mV (Let a positive sign be given to this emf) Range = s,= ux t =( 800 cos 50°)x (125) = (514 m s ) x (125s) 1]
From t=1.010 1.6 s: =642x10°m = 64.2km [ecf allowed]
the current changes by the same amount as betw 0.3 to 0.6 s, but the time > n -
taken is doubled. Imamm the magnitude of the induced emf is haif that in (a)(iii) | Time of flight is shorter { & so the enemy tank has less time to react. 1]
b)(ii), ie 2 mV. ) "
(b)(ii), {Range = ucos® x Time of flight}; NOT because the initial vert velocity is
Since the change in current is from low to high current- opposite to that betw | [1] smaller}
0.3 to 0.6 s, the induced emf here is opposite.in sign to that between - — - -
0.3t00.6s, ile—2mV. (b)(i} | To find horiz displacement when accelerating at 1 m s2 to its max s eed of
60 km km h' (ie to 16.7 m s™'):
vZ=u? + 2as
7(a) (i) | The process cannot be controlled (or affected) by external factors — factors | [1] (60000 / 3600) = 0 + 2(1)(s) [
outside (external to) the nucleus, like pressure, temperature. {at least one Sx = 138.89m
factor cited}
To find time required to reach max speed from rest at max acc of 1 m s*
(al)(ii) | Itis impossible to know when the next disintegration/decay will occur. [1} s = uty + Yz aty?
138.89 = 0 + % (1)(t1)2 M
The probability of decay per unit time of a nucleus is constant. [ t1=16.67s
{This answer, “cannot predict which particular nucleus will decay next” is not To find time taken to travel remaining distance at max speed: (Initial dist
acceptable.} apart = 3000 m)
" Sx=uty :u
™)) |3He + 3He >%He + 2 1p +138MevV 1 3000 - 138.88 = (60000 / 3600)(t;)
(b)(ii)1 | gamma ray/radiation/photon {Accept: y-ray, Symbol y must be clear. It should | [1] =17167s
- | not look like Y'} Thus minimum time required = t; + t,
2.113.8 MeV is the (total) energy released, which = sum of the_ke of the | [1] = 17167+ 16.67=188.3 s M
products (5 He & the 2 protons) and the energy of the radiation.
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»

Equal jnitial radius,

so equal initial speeds.

(11
(1
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Mark Scheme of Q1 of Prelim Pract 2022 (Centre of gravity of card: 2021 Q1)

23

Marking Point

Score

Recorded at least 2 values and average of b & ¢ to nearest mm
Accuracy: 11.5ecm< b 2 125cm; 155cm< ¢ 216.5¢cm

Recorded at least 2 values and average of y to nearest mm

Accuracy:4.6cm< y >5.0cm

()

(c) Recorded at least 2 values and average of ¢ tc nearest mm 1

0} Accuracy:9.5¢cm< ¢ 210.5cm wy

(c) Recorded at least 2 values and average of y to nearest mm H
J

50cm<y 255cm

(d)()

Calculated Quantities:
0 Accuracy of Calculation
52cm<y 26.0cm

{value of b = 12.0 cm, c = 4.0 cm}

Number of sfin y: 2or 3 sf

{ must be same or one more than the least sf among b and ¢ }

(d)()

Linerisation of equation

Plot y (b+¢/2) vs c,
or, y vs (4btc)/(2btc),(C) etc

(A) or, yvs -2

Thus, in(A), Y=y (b+c/2) & X=c;

iNn@B)Y=y & X=2—-£; whilein(C),Y=y & Xs=(4b+c)(2b+c)

b+<

(d)iii)

Determination of Gradient and y-intercept {No ECF
O State: gradient=b/8 & y-intercept = b%2, for (A)

gradient = 1 & y-intercept =0 for (B)
gradient=b/4 & y-intercept=0 for (C)

{ Units for gradient & intercept: not assessed }

1(grad)

1 (intercopt)

SAJC Prelims 2022

9749/04

24

(v)

Why y = 6 cm when ¢ = 0 (without calculation):

O State: shape of cardboard becomes a square.

O State: centre of gravity of a square is at its geometrical centre (hence
y=b/2=6cm)

Total

L

Mark Scheme of Q2 of Prelim Pract 2022 ( Changing Resistances in a circuit: 2021 Q2 )

Marking Point

Mark Score

0 Recorded value of Ry as provided, ie 10 Q

nil

O Recorded value of /1 to one dp in mA (or 4 dp in A).

nil

O Recorded vaiue of /2 to one dp in mA (or 4 dp in A) in (a) and in (b)

(b)

Minimum Sets of Raw Data Tabulated
O Collected 6 sets of raw data (ie of Ry, h & k) without help.

Deduct 1 m if student requires assistance.

Column_Headings & Tabulation & Correct Precision for Ry & I; & I

O Each column heading ( of Ry, I, & and h/I;) contains a quantity and
a unit. /v/l2 has no unit. ECF for wrong unit of .

OFirst set of readings taken in (a) is recorded in this table.

O Ry recorded as labelled ie to nearest ohm & I; & Izto 1 dp in mA

Cailculated Quantities:

O Precision & Consistency of Recordin
Al values of I/l recorded to same no. of s.f. or one more,
consistently as their corresponding raw data ( /y & k). Thus h/l, are
recorded to 3 sf for all values, or to 4 sf for all values.

O Accuracy of Calculation
All values of I1/l; correctly calculated.

Penalty for a Constant value for either I; & I:

deduct 3 marks:
2 m from (b) Minimum Sets & Accuracy of Calculation, &
1 m from (c) Correct Trend
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Mark Scheme of Q3 of Prelim Pract 2022
(Time interval betw successive in-phase positions of 2 pendulums)

Marking Point

Mark

Score

(b))

Measurement and Observation { / about 0.5 m}

0 Recorded 2 2 values of / and average to nearest mm, 0.1 cm or 0.001 m.
O Accuracy: 0450 m< /[ 2 0.550 m

T

(b))

0 {Challenging condition} hence, 4/= 3 -5 mm

0 Calculated percentage uncertainty, .umx 100% = (value ~ 0.6 ) (1 or 2 sf)
{Considered ‘challenging’ because it's a measurement to an inaccessible
pt (centre of bob)}

©)()

Measurement and Observation

O Accuracy: 10s<t > 17s
O Recorded = 2 values of £, and ave to nearest 0.1sifAt<2 .0s

{ifAt>2.0's, tshd be recorded to the nearest 1s}

(i)

0 4t=03t00.5s if At<2 .0 s {Challenging condition}
= % the Range, if At > 2 .0 s {Very Challenging condition)

O Calcutated percentage uncertainty, >|nnx 100% = ........ (1 or 2 sf)

(d)

O Recorded 2 2 values of l and average to nearest mm, 0.1 cm or 0.001 m.
{ ! about 0.4 m}

O Recorded 2 2 values of tto nearest 0.1s ifAt<2.0s

{IfAt>2.0s, tshd be recorded fo the nearest second}

0O Value of t should be smaller than that in (c)(i).
{Accuracy: not assessed; FYI 55s<t > 65s}

()M

0 Calculated correctly two values of k with unit and recorded to the least
no. of sf among f and I {or 1 more}.
O  Unit: m*Ss?

(e)(ii)

O E.g."Since the (measured) quantity with the least number of sf, which
is {either t or | }, (has x significant figures), | recorded k also to x significant
figures {orx +1 more }.”

(e)(it)

of Relationship

ki - k
0 Calculated Yey-kgl x 100 % correctly
*w<0

28

ky - k;
0 Compared _ M 2 x 100 % with the sum of haif the value of (b)(ii)
ave

and that of (c)(ii) &

concluded that results do not support the suggestion if

lk1 - kg Al At
> % pres =
PN Y ( )+ h or,

lk1 - kgl

kave

<H(D +2

results support the suggestion if

(e)(iv)

0  Number of times calculated correctly: = wlc
where nu% . 1=0.1m & value of k to be used = average of k; &k, .

®

+ Itis difficult to judge when pendulums are exactly lined up (as this
occurs only at an instant in time & there is parallax error), or ,

» Itis difficult to measure the length I since the cg_of the bob is
inaccessible, or,

» 2values of k are not enough to draw a valid conclusion on whether k
is a const.

()]

Plotting of Points
O ALL § observations in table must be plotted

O Precise to within haif a smali square.

O Thickness of plots (ie the crosses) < % small square

Best fit line & Anomal

O Line drawn with approx. equal number of points on either side of line
(anomalous pts not considered).

O Line is not kinked/ disjointed or thicker than ' small square

j

More papers at www.testpapersfree.com

(9)()

O Stating either the y-intercept, or, the x-intercept is not zero

O Correct explanation for deduction above:
Eg. Value of the x-intercept (1.24 m™?) is significantly far
from x = 0 (read from graph or by calculation).
(FY1: gradient = 0.5 m*® 5! & y-intercept ~ -0.62 1)

O Correct conclusion based on correct deduction that y-intercept is not zero:

Since graph does not pass through the origin,

1
- is not directly proportional to |HI

“ 7
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extensions.

Use a fong wire to obtain measurable extensions.

Perform the experiment over a sufficiently lon

Check periodically to ensure that the point of suspension of wire at the ceiling does not
sag (due to excessive weight of the suspended masses).

If thermostat is not used, wrap the box with lagging material (to minimize heat loss)

eriod of time to obtain measurable

Total 13
\§§/
~ Ceiling/rigid support
x (with glass
slides) N thermostat
e d
/1 _,
thermometer ~ power
W Box, thermometer & circuit ;
heater Allow these 3 to ‘float in air’
but not for wire

slotted masses

travelling microscope
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