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Data
speed of light in free space
permeability of free space

permittivity of free space

elementary charge
the Planck constant
unified atomic mass constant

rest mass of electron
rest mass of proton

molar gas constant
the Avogadro constant
the Boltzmann constant

gravitational constant

acceleration of free fall

c=300x108ms"

o = 4nx 107" H m-!
sﬁ__= 8.85 x 10712_5@1 o

(1/(36m)) x 10°F m-!
e = 160x10"°C

h=663x10*Js
u=166x10%kg

m,= 9.11 x 10" kg

m, = 1.67 x 107 kg

R =831JK'mol

N, = 6.02 x 10% mol™!

k= 138x10%2JK

G = 6.67 x 107" Nm?kg2

g=981ms?
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Formulae

uniformly accelerated motion

work done on/by a gas

hydrostatic pressure

gravitational potential

temperature

pressure of an ideal gas

mean translational kinetic energy of an ideal gas molecule

displacement of particle in s.h.m.

velocity of particle in s.h.m.

electric current
resistors in series

resistors in parallel

electric potential

alternating current/voltage

magnetic fiux density due to a long straight wire

magnetic flux density due to a flat circular coil

magnetic flux density due to a long solenoid

radioactive decay

decay constant
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4
Section A
Answer all the questions in this section in the spaces provided.
(a) Length, mass and amount of substance are all S| base quantities.

(i) State two other Sl base quantities.

[ O TP PP P T S PP P PP PPLP IR ELTI
T T U PRI PRPPRIT PRI
(2]
(ii) State one derived quantity.
......................................................................................................... [1]

(b) The acceleration of free fall g may be determined from an oscillating penduium using the
eguation

B 47*]
g= Tz
where [ is the length of the pendulum and T is the period of oscillation.

In an experiment, the measured values for an oscillating pendulum are

1=150m+ 2%
and T=2485+3%.

(i) Determine the percentage uncertainty in g.

percentage uncertainty = ... [1]

(i) Calculate g together with its uncertainty.

[Total 7]

9749/03/ASRJC/2024PRELIM

BP-146



BP-~147

5

BLANK PAGE

8749/03/ASRIC/2024PRELIM
[Turn Over




2

6

A sky-diver jumps from a high-altitude balloon. The variation with time t of the vertical
acceleration a of the sky-diver is shown in Fig. 2.1.

a/ms?
”__,_‘\" : i 4
E N p
] ;.N;m

oo B s e T s B A e S tis
0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

Fig. 2.1
(a) Explain why the acceleration of the sky-diver decreases with time.

(b) State and explain whether the acceleration at the start of the jump is greater than, equals
to, or less than 9.81 m s

97406/03/ASRJC/2024PRELIM
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(d} Sketch the graph of variation with time ¢ of the displacement of the sky-diver on Fig. 2.2

displacement

F

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 t/s

Fig. 2.2
[2]

[Total: 7]
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8

A uniform beam AB is attached by a hinge to a wall at end A, as shown in Fig. 3.1.

Vg 0.35m
e strin
7 g
. horizontal
hinge A /
beam
w 12N

Fig. 3.1 (not to scale)

The beam has length 0.50 m and weight W. A block of weight 12 N rests on the beam at a
distance of 0.15 m from end B.

The beam is held horizontal and in equilibrium by a string attached between end B and a fixed
point C. The string has a tension of 17 N and is at an angle of 50° to the horizontal.

{a) State two conditions for an object to be in equilibrium.

T PSP PP PPPPTPEPPTERRTSPRTTLILS
[ 2T U PP PP PPPPP PSP PIEPP PP EPPERTPLE
................................................................................................................... [2]
(b) Show that the weight W of the beam is 9.2 N.
(2]
(c) A force Facts on the beam at A. Calculate the magnitude of F.
F = i N {3]

9749/03/ASRJC/2024PRELIM
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(d) The block is now moved closer to end A of the beam. Assume that the beam remains
horizontal.

State and explain whether this change will increase, decrease or have no effect on the
horizontal component of the force exerted on the beam by the hinge.

[Total: 9]
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4 A long strip of springy steel is clamped at one end so that the strip is vertical. Amass of 65 g is
attached to the free end of the strip, as shown in Fig. 4.1.

B
. mass

springy
steel

i

:

|

1

1

clamp
I e i
Fig. 4.1

The mass is pulled to one side and then released. The variation with time ¢ of the horizontal
displacement of the mass is shown in Fig. 4.2.

2 [ ! ‘ : T T ! i I I
displacement o =
lem M - T
4 N
1 X
\ LY
J
X {
Fi
b f r
] k
o 7 ; Y
0 0.1 0.2 0.3 04 0.5 PEE?‘ 0.7
LY ] \‘ t S [
K 7 ri
AY \
-4 3
\ A
\‘ 4 /f
| N
-2 rl |
Fig. 4.2

The mass undergoes damped simple harmonic motion.

(@ (i) Explain what is meant by damping.

0749/03/ASRJC/2024PRELIM
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(fi} Suggest, with reason, whether the damping is light, critical or heavy.

.................................................................................................................

(b} (i) Use Fig. 4.2 to determine the frequency of vibration of the mass.

frequency = .........ooeiiiiiiiiiee, Hz [1]

{ii) Hence show that the initial energy stored in the steel strip before the mass is released
is approximately 3.2 mJ).

[2]
{c) After eight compiete oscillations of the mass, the amplitude of vibration is reduced from

1.5 cm to 1.1 cm. State and explain whether, after a further eight complete oscillations, the
amplitude will be 0.7 cm.

[Total: 10]
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5 A wire BD has length 100 cm and resistance of 4.0 Q. The ends B and D of the wire are
connected to a cell X, as shown in Fig. 5.1.

metal wire

Fig. 5.1

The cell X has electromotive force (e.m.f.) 2.0 V and internal resistance 1.0 Q

A cell Y of e.m.f. 1.5 V and internal resistance 0.50 Q is connected to the wire at points B and
C, as shown in Fig. 5.1.

When the point C is at a distance / from point B, the current incell Y is zero.

(a) Calculate

() the potential difference (p.d.) across the wire BD,

(i) the distance /.

9749/03/ASRJC/2024PRELIM
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(b) Suggest and explain one way in which the circuit in Fig. 5.1 may be modified so that,
when current in cell Y is zero, the distance / will be less than the value calculated in (a)(ii).

(¢} From Fig. 5.1, cell Y is replaced with cell Z of the same e.m.f. but greater internal
resistance.

State and explain, for the current in cell Z to be zero, whether the distance ! will be greater
than, equal to or less than the value calculated in (a)(ii).

[Total: 8]
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(a) Explain the use of a uniform electric field and a uniform magnetic field for the selection of
the velocity of a charged particle. You may draw a diagram if you wish.

(b) lons, all of the same isotope, are travelling in a vacuum with a speed of 9.6 x 10* ms™".
The ions are incident normally on a uniform magnetic field of flux density 640 mT. The
ions follow semicircular paths A and B before reaching a detector, as shown in Fig. 6.1.

detector

vacuum

uniform magnetic
field, flux density
640 mT

Fig. 6.1

Data for the diameters of the paths are shown in Fig. 6.2.

path diameter / cm
A 41
B 12.3
Fig. 6.2

The ions in path B each have charge +1.6 x 107" C.

9749/03/ASRIC/2024PRELIM
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() Determine the mass, in u, of the ions in path B. Explain your working.

{ii} Suggest and explain quantitatively a reason for the difference in the radii of the paths
A and B of the ions.

[Total: 9]
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(a) A nucleus Z undergoes nuclear fission to form strontium-93 (

(32 Xe ) according to

Fig. 7.1 shows the binding energies of the strontium-93 and xenon-139 nuclei.

1 a
N+ 23

3 138 1
aSr+ g Xe +2n

83

5s9r ) and xenon-139

Nucleus binding energy / J
2Sr 1.256 x 107
2% Xe 1.81 %1070
Fig. 7.1

The fission of 1.00 mol of Z releases 1.77 x 10" J of energy.

Determine the binding energy per nucleon, in MeV, of Z.

binding energy per nucleon =

9749/03/ASRIC/Z024PRELIM
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(b) Plutonium-238 (%;Pu ) is unstable and undergoes alpha decay.

The power source in a space probe contains 0.874 kg of plutonium-238. The half-life of
plutonium-238 is 87.7 years.

(i

(i)

(i)

(iv)

Show that the initial number No of nuclei of plutonium-238 in the power source is
2.21 x 10,

Determine the initial activity of the source.

ACHVILY = ... Bq [2]

The space probe will continue to function until the power output from the plutonium
in the source decreases to 65.3% of its initial value.

Calculate the time, in years, for which the space probe will function.

time = ., years [2]
An alternative power source uses energy generated from the radioactive decay of
polonium-210. This isotope has a half-life of 0.378 years. The mass of the isotope
needed for the same initial power output as produced by plutonium-238 is 3.37 g.

Suggest one disadvantage of using polonium-210 as the source of energy.

[Totai: 10]
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Section B
Answer one question from this section in the spaces provided.

8 (a) A steel sphere of mass 0.29 kg is suspended in equilibrium from a vertical spring. The
centre of the sphere is 8.5 cm from the top of the spring, as shown in Fig. 8.1.

LU

spring

_—stee! sphere,
_____ E J, rass 0.29 kg

Fig. 8.1

The sphere is now set in motion so that it is moving in a horizontal circle at constant speed,
as shown in Fig. 8.2.

path of sphere

Fig. 8.2

The distance from the centre of the sphere to the top of the spring is now 10.8 cm.
(i) Explain, with reference to the forces acting on the sphere, why the length of the
spring in Fig. 8.2 is greater than in Fig. 8.1

9749/03/ASRIC/2024PRELIM



19
(i) The angle between the linear axis of the spring and vertical is 27°.

1. Show that the radius r of the circle is 4.9 cm.

[1]
2. Show that the tension in the spring is 3.2 N.
[2]
3. The spring obeys Hooke's law.
Caiculate the spring constant, in N cm™ of the spring.
spring constant=.............................. Nom™ [2]

(iii) 1. Use the information in a(ii} to determine the centripetal acceleration of the
sphere.

centripetal acceleration = .............................. m s [2]

2. Calculate the period of the circular motion of the sphere.

9749/03/ASRIC/2024PRELIM
[Turn Over

BP~161



20

(b) Two stars A and B have their surfaces separated by a distance of 1.4 x 10" m, as
illustrated in Fig. 8.3.

| §
atar A : '. star B
] P 1
— o un , ——————————
1 : L
| 1
! X ! :
Fig. 8.3

Point P lies on the line joining the centres of the two stars. The distance x of point P from
the surface of star A may be varied.

The variation with distance x of the gravitational potential ¢ at point P is shown in Fig. 8.4.

x/10%m
0 0.2 0.4 0.6 0.8 1.0 1.2 14

—84 _ B
9/108 Jkg™ / et - ! Ay
-10

.
V4

~12

~14

Fig. 8.4

() Using Fig. 8.4, state and explain the distance x at which the gravitational field
strength is zero.

9749/03/ASRIC/2024PRELIM
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(i) A rock of mass 180 kg moves along the line joining the centres of the two stars,
from star A towards star B.

1. Use data from Fig. 8.4 to calculate the change in kinetic energy of the rock when
it moves from the point where x = 0.1 x 102 m to the point where
x=12x10"”m.

State whether this change is an increase or a decrease.

2. Atapoint where x = 0.1 x 10%m, the speed of the rock is v.

Determine the minimum speed v such that the rock reaches the point where
x=12x10"%m.

MINIMUM Speed = ..o m s~ [3]

[Total: 20]
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9 (a) An alternating voltage of period 10 ms is being applied directly across a resistor of 5.0
in a circuit. The variation with time ¢ of voltage V is shown in Fig. 9.1.

ViV
I‘\
20+
1.0+
. 60 80 100 £/ ms
, >
20 40
-1.0 T
Fig. 9.1

Calculate the steady voltage passing through the same resistor that would produce an
identical heating effect.

voRage = wenv e V2]

(b} Explain why it is necessary to use high voltages for the efficient transmission of electrical
energy.

(c} A sinusoidal root-mean-square voltage input of 6.5 mV and 50 Hz is now connected to the
primary coil of a transformer as shown in Fig. 9.2. The transformer is assumed to be ideal

N
and its turns ratio, Fs is 71. The secondary coil is connected to a resistor R. An average
P
power of 0.040 W is produced in resistor R

+— <] ;
= gl
! I+ =
[ ‘=—-——"
- <,_.——-:
7 E
primary coil secondary coil

Fig. 9.2

9749/03/ASRJC/2024PRELIM
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(i} Calculate the r.m.s output voltage supplied to resistor R.

rm.s. voltage=....................... V[1]

(i) InFig. 9.3, sketch the variation with time ¢ of the power P dissipated in the resistor R
over one period. Label all values on the axes.
[2]

P/W
1

» /s

Fig. 9.3

(iif} An ideal diode is now connected to the secondary coil with resistor R as shown in

Fig. 9.4.
diode
':_._______
-y
6.5mV ~ 47 R

NE

\
/ LA RRALLL)

primary coil secondary coil

Fig. 9.4
Describe the variation with time of the direction of the current flow through resistor

9749/03/ASRJC/2024PRELIM
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(iv) In practice, the core of some transformers is made of laminated soft iron.

Explain how the lamination of the core reduces energy losses.

(d) A cycle of changes in pressure, volume and temperature of a mixture of gases inside a
cytinder of a petrol engine is illustrated in Fig. 9.5. The mixture of gases is assumed to be
ideal.

pressure / 10° Pa

F 3
C
A
D temperature atD = 888 K
3 _
i
i
i
H
1F-- ~§ —————————————————————— ‘A
i . 108
0 50 >0 volume /107 m
0
Fig. 9.5 (not to scale)
process description

Rapid compression of the gaseous petrol and air mixture with both

AtoB temperature and pressure rising from A to B.

The petrol and air mixture is combusted, resulting in an almost instant

BtoC | . .
to rise in pressure.

CtoD | Rapid expansion and cooling of the hot gases.

Dto A | Return to the starting point of the cycle.
(i) State what is meant by an ideal gas.

9749/03/ASRIC/2024PRELIM
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(i) Complete the table in Fig. 9.6 showing the work done on the gas, the heat suppiied
to the gas and the increase in the internal energy of the gas, during the four stages
of one cycle.

[4]
work done on gas/ | heat supplied to gas/ | increase in internal
process
J J energy of gas /J
AtoB + 360 0
BtoC + 670
CtoD 0 - 810
DtoA
Fig. 9.6

(iiiy Use Fig. 9.5 and your answers in (d)(ii) to determine the number of moles present
in the gases in the cycle.

number of moles =

(iv} Explain qualitatively how molecular movement causes the fall in temperature of the
gas during the process Cto D.

..............................................................................................................

[Total: 20]
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Anderson Serangoon Junior College 2024 H2 Physics Preliminary Examination Mark Scheme

1

Paper 3 (80 marks)

1ai Any two of time, temperature, current, (fJuminous intensity) B2
1aii | Any derived quantity, e.g. energy, force, power, velocity, acceleration, pressure, density, | B1
eic
1bi Percentage uncertainty = 2 + (3x2)
=8% A1l
1bii _ (4n* x1.50)
- 2482
=9.63 ms™ C1
Absolute uncertainty = 0.08 x 9.63
=08ms2 C1
g=9.6+08ms? (Nofe: g must have same place vaiue as Ag) Al
2a As the sky-diver picks up speed, air resistance increases, B1
the resultant force decreases and hence the acceleration decreases. B1
2b (Since the sky-diver starts from rest), there is no air resistance initially / the only force | M1
he experiences is his weight,
hence his initial acceleration is equal to 9.81 m s2. A1
2c Terminal velocity is the area under the a-f graph (by using trapezium rulefcounting | A1
squares)
2d Correct shape M1
start with zero gradient and ends with constant gradient from about = 24.0 s A1

BP~187
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displacement

11

»t/5
.0 28.0

0 4.0 8.0 12.0 16.0 20.0 2

3a

Resultant/net force (in any direction) on the object must be zero and
Resultant/net moment / torgue on the object about any point / axis must be zero.

B1
B1

3b

Taking moments about end A,
(W x 0.25) + (12 = 0.35) = (17 sin 50° x 0.50)
W=0.246

=8.2N

c1
Al

3c

Consider vertical equilibrium, taking upwards as positive
Sum of forces in vertical direction =0
Fy+17sin50°~-9.2 -12=0

F,=8.177N

Consider horizontal equilibrium, taking rightwards as positive
Sum of forces in horizontal direction = 0

17 cos 50° - Fx=0

F:=1093 N

F= (81772 +10.93%)= 13.7N

c1

c1

Al

3d

By taking moments about end A, The moment due to the force by the block on the beam

decreases, , the tension in the siring decreases.

When the tension in the string deceases at the same angle, by considering horizontal

equilibrium, the horizontal component of the force exerted on the beam by the hinge
decreases.

M1

Al

9749/03/ASRJCI2024PRELIM
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4ai reduction in energy / amplitude (of the oscillations) B1
due to force opposing motion / resistive forces / dissipative forces B1
4aii | amplitude is decreasing (very) gradually / osciliations would continue for a long time / M1
many compiete oscillations
hence light damping A1l
4bi frequency =1/0.3
=3.3Hz A1
4bii | energy = 2 mv? and v = wx, B1
=% X 0.065 X (2n/0.3)2 X (1.5 X 102}
=0.00321J B1
=32ml AD
4c amplitude reduces exponentially / amplitude decreases by a smaller amount (for each M1
oscillation) / does not decrease linearly / decrease at a decreasing rate
so amplitude will not be 0.7 cm A1
4d Relevant examples e.g. pointer in ammeter, car suspension system etc. where A1
critical damping is used
Sai Using potentiai divider rule,
R
V,, =| — 22— [x2.0
o [RBD +1.0J C1
4.0
VBD=(m)x2.Oz1.6V A1
Sali | Since current in Cell Y is zero, Vec = em.f. of cell Y C1
1.5
5b Replace gell X with another cell with lower internal resistance M1
OR
Use a resistance wire of higher resistivity, keeping cross-sectional area and length
unchanged
OR
Use a resistance wire of smaller cross-sectional area, keeping resistivity and length
unchanged.
OR
Use resistance wire with a higher resistance per unit length
By potential divider rule, this increases the p.d. across BD and allows a smaller value | A1
of / (while keeping current in cell Z zero).

9749/03/ASRJC/2024PRELIM
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4
5c (When current is zero,) Vec = e.m.f. of cell Z M1
p.d. across intemal resistance is zero hence terminal p.d. = e.mf.
Distance / remains unchanged. Al
6a electric and magnetic fields normal to each other in the same region M1
either charged particles enters region normal to both fields A1
or correct B direction wrt E for zero deflection (in drawing)
For no defiection, v = E/B or no net force. A1
6bi magnetic force on ion in path B provides for centripetal force B1
By N2L,
_ P
Bgv = m—
By _ 221072 x 840x107% x 1.6x107"8 C1
mE=E—= vy
v 9.6x10
=6.56 x 107 % kg
_ 6.56x107%° _ Al
= 10T 40 u (or 39.5 u)
6bii | Since the ions are of the same isotope, they all have the same mass regardless of the | B1
paths undertaken.
Using the equation in answer to (b}(i), the radius of the path is inversely proportional to | B1
g (or state equation for r}
Hence, the ions in path A have thrice the charge compared to ions in path B. B1
7a | energy from 1 nucleus = (1.77 x 10'%)/ (6.02 x 10%) C1
(=2.94%10M J}
Energy released = Binding energy of products — Binding energy of reactants
binding energy of Z = [(1.25 + 1.81) x 107%] —2.94 x 101 © Cc1
(=277 x 1070 J)
nucleon number of Z=93+ 139 +2 -1 C1
(= 233)
Binding energy per nucleon of Z = (2.77 % 10'0) /(233 x 1.60 x 10"%) =7.43 MeV (3s.f.) | At
7bi | No = 0.874 /(238 x 1.66 x 10%7) = 2.212 x 10% Al
=221 x 10#
7bii
A=AN= I—n-—Z—N
ty
2
= In2 x2.21x10%
87.7 x365x 24 x 3600 Cc1
= 5.54x10" Bq

9749/03/ASRICI2024PRELIM
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A1
7hili | A= Ae™”
IN0.653 = ~(-1 2yt Ct
87.7
t =53.9 years A1l
Tbiv | half-life shorter, will not provide power for long enough / require frequent replacement of | B1
probe
8ai | Horizontal component of tension / spring force provides centripetal force B1
Weight of sphere is (now) equal to the vertical component of tension / spring force M1
OR horizontal and vertical components of tension / spring force combine to give a greater
tension in spring
Greater tension/spring force so greater extension / since extension is proportional to | A1
spring force
8aii1 | Radius, r= 10.8 sin 27° = = 4.903 cm Al
=4.9cm
8aii2 | Fspring cOS 8 = mg OR sum of vertical forces = 0 B1
mg 0.29x9.81
P cos®  cos27° Al
Fspring = 3.2 N
spring 3.2 (Shown) AD
8aii3 i = APy _3.2-(0.29x9.81) C1
Ax (10.8-8.5)
k=0.16Ncm™ A1
Salll Fomg SING _ 3.2x5in27° C1
1 ac = =
m 0.29 A1
8¢ = 50m 3_2
8aiii . 2732 C1
2 ac =r@" = r(?]
T =27x,/(0.049/5.0)=0.625 Al
8bi d¢ o . . .
From g= T when the gravitational field strength is zero, the potential gradient at M1
that point would be zero. (Thus the point will be a turning point, which is a maximum
point.)
Al

Thus, xis 0.52 x 102 m

Accepted range of x : 0.50 x 102 m ~ 0.54 x 102 m

BP~191
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8bii1 | AU = mAg=180x[-14-(-10)]x10° C1
=-7.2x10"J

Change =7.2x 10 J A1

The change in kinetic energy is an increase. Al
8bii2 | energy required (to reach maximum point) = 180 x (10 - 4.4) x 102 c1

or

energy per unit mass (to reach maximum point) = (10 — 4.4) x 10°

1% % 180 x V2 = 180 x (10 — 4.4) x 10°

or c1

Yo x V2 = (10 — 4.4) x 108

v=33x10*ms™ Al
%a 2%(0.002) + 12(0.002) M1

vr.m.s. =

0.01
=10V Al

Sb Transmission of electrical energy at high voltage means that the current is low (according | M1

to P = IV) for the same power.

Power Joss through joule heating (PR) is hence lowered as less electrical energy is | Al

dissipated as heat/thermal energy in the cables of resistance R.
9ci V., N

Vp B Np

V:=71x65 x10% =046V Al
9cii

PIW
1
0.080 -+
! > tis
0.020

Correct shape: sine squared or cosine squared. B1

Correct labelling of values: period of 0.02 s and peak power of 0.080 W. B1

Explanation:

Power dissipated in the resistor, P = PR (square of a sine function}
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I=I;sin wf

Current, 1 /A

éﬁmet

&
I

ny
1

<>

Instantanecus Power F/ W

time ¢

The average power of 0.040 W is half that of peak power. Hence, peak power is 0.080
W. Also, the period T = 1/f = 1/50 = 0.020 s.

9cili | The current flow direction alternates between downwards through R and no current flow | B1
with equal time intervals of 0.01 s / for half a period. B1
9civ | Since each sheet is insulated from the others, lamination decreases the size of | M1
eddy/induced currents.
With the same induced emf, the heat/thermal energy losses in the iron core will be | A1
reduced.
8di | Anideal gas is one which obeys the equation of state pV = nRT at all pressures, volumes | A1
and temperatures.
9dii
work done on gas /J | heat supplied to gas /J | increase in internal
energy of gas/J
AtoB +360 0 +360 &
BtoC 0% +670 +670 §
CtoD -810 & 0 -810
Dto A 0@ 220 @ -220 #
&: first and third line correct
increase in intemal energy = work done on gas + heat supplied to gas B1
$: second line comect B1
work done on gas (B to C at constant volume) =0 J
increase in internal energy = 0 + 670 = 670 J
#: ~220 correct in right hand column B1
total change in internal energy = 0 J (cyclical process)
thus increase in internal energy (D to A) = 810 — 360 — 670 = — 220
@: other two figures correct in last line B1

work done on gas (D to A at constant volume) = 0 J

thus heat supplied to gas (D to A)=—220J

BP~193
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adiii

Consider the process D to A,

Since the gas is ideal, AU = %nRAT

From the ideal gas equation, since V is constant, VAp = nRAT

For the process D to A,
AU = gVAp

2> -220= —2—(750x10'ﬁ)(1x105—pu)

> p, = 2.955x10° Pa C1

Using p,V, = NRT,

n= ‘;,D;: 2959 ’;:::8785: X107 _ 0.030 mole A1
9div | the gas molecules bounce off the receding/outward moving piston B1

hence a decrease in kinetic energy / lower speeds of the gas molecules, leading to lower B1

temperature
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