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The correct answeris Bbecause:

» Usingtheideal gas equation: pV=nRT
« Wecanseethatpe T

o dp—4T

o Therefore, if pis quadrupled then Tis also quadrupled
» Wecanalsoseethat: Ve T

¥\ T
151 "%

o Therefore, if Vis halved then Tis also halved
s So,forT:
o pVe T

4£ 2T
ﬂ{piz—r

s Therefore, overall Twillbe doubled

The correct answeris D because:

= Anisovolumetric change means thevolume remains constant
o Weknowthat pe T
o So,whenthe volumeis constant, % =constant
* Therefore, if pressure decreasesthenthe temperature will decrease
» Temperatureis directly proportional to internal energy
o Therefore, if temperature decreases then internal energy will
decrease
e Thedirection of thermal energy transfer is always from the higher
temperature to the lower temperature
o Since Thas decreased, the direction of energy transferis from
the gas (to the surroundings)

The correct answeris D because:
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e The gaslaw equationis given as
o pV=nRT
o Where pis the pressure of the gas, Vis the volume of the gas, Ris
the molar gas constant and Tis the absolute temperature of the
gas
e Forafixed mass of gas:
o % = constant

e Whichmeans:
L L]
T T
s |fthe final pressure, ps, increases to twice theinitial pressure, p, then:

o p2=2p
s We know that:

o 2pe— (1)

?
° prait (2

o Where T:is the final temperature of the gas and Vis the final
volume of the gas

e Setting (1) and(2) equalto each other gives:
2 Ta
Vo,

s Hence, f— must be equalto ? for the final pressure of the gas tobe

5

double the magnitude'of the initial pressure

s ConsideroptionD:
i

o =
Vs ¥
Q TE‘::
i ...‘ . Ta
e Substituting into = we get:
R =
@it
o 204
o T. &
0 —=_x-
Vs, 3 "
Va 2V
Ty 2T
I"r: = (g

This isinline with the expression p>= 2p, hence the correct answeris
D

Aisincorrectas

Ty 2T
Vo AV
¥ T
¥y 27
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Bisincorrect as

T2 T
—=-+ 2V
v, 4

L T .1
Va 47 2v
.t

v, &V

T
_,r_(-: 4T = —
Va

Ts 2
— = 4T = =
Vs v
L (L

va ¥

4
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The correct answeris D because:

Page 3

The ideal gas equation, shown below, links the values of pressure p,
volume Vand Kelvintemperature T

o pV=nRT
To convert atemperature in °Cinto Kelvinwe add 273, hence the ideal
gasequationbecomes

o pV=nR(G+273)

o Where Gisthe temperaturein°C
Multiplying out the bracket gives:

o pV=nRO+273nR
There is 1 mole of each gas, therefore n=1, hence the equation
becomes:

o pV=RO+273R
Applying linear mapping to this equation we get:

o y-axis=pV

o x-axis=6

o gradient=R

o y-intercept=273R
Graphs for both chlorine and nitrogen will have the same gradient and
the same y-intercept as Ris the molar gas constant

o Therefore, graphDis correct
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The correct answeris C because:

¢ Theideal gaslaw equationis given by:
o pV=nRT
¢ Therelationship betweenthe number of moles, n, the molarmass, M,
and the mass of the gas, Mis
M
M

¥

o fi=

e Substituting this into the ideal gas equation:

o pV= (g] RT

F

e Rearrange formass, M.
pVJ.lh‘fr

0. M= g

o Write an expression for the mass of the gasin X:
p2 V}Mr

° Mx="200)

o \Write an expression for the massofthe gasinY:
pVM
o My= ——
= R(400)

e Divide the expressions for Myand My
M, p(lf"}.r'rfr pVM

= 5 = "R(00) ~ R(a00)
. oy . pRVIM, 2 R(400)
M_ =~ R(Q00) & pVM
¥ r
" Mx_zxamn_d
M, 200
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The correct answeris D because:

e Theideal gaslaw equationis given by:
o pV=nRT
e Rearrange this to match the equation of a straight-liney=mx+c

ol
G == V
P nRT

o |f the temperature is doubled (T — 2T) and the amount of gas is
doubled (n — 2n) the new equationwould be:

. f}(m]f’
e "

1
e Therefore, the new gradient would be 4 that of the original graph

o Thisis shownin graphD

1
You can confirm thegradient of Dis = that of theeriginal graph by

checking the numbers. Since the original graph passesthroughpoints(Z,
0.2)and (4, 0.4), the gradientis

Ax  4-2 10
Graph D passes through points (2, 0.05) and (4, O0.1), so the gradient is

Ay 0.1-0.05 1

Ax 4-2 40

This clearly shows that the new gradient is 4 times less than the original
gradient
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The correct answeris D because:

e Theideal gaslaw equationis given by:
o pV=nRT
e Therelationship between the number of moles, n, the molarmass, M,
and the mass of the gas. Mis
M

] =-—
n My

e Substituting thisinto the ideal gas equation:

mpV:(%)RT

e Rearrange this for pressure, p:

M
) (E)RT

o p_ V

16 )
(%) xax (27 + 273)

0.1

°op

%xaxe.ﬂu
Dp: i
1000

=)

p:%x&xSDGx]ODD:]ZDODDGPa

o

p=1200 kPa

8

The carrect answeris Abecause:

e Thevolume of a cylinderis given by:
o V=mrL

e We canseethat Ve 2 s0:
o

ulfﬂshaWed.(%rJ > 12

o Therefore, the volume also decreases by afactorof 4
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e |f pisconstant, asstatedinthe question,then Te V'
e Therefore, if the volume decreases by afactorof4(V— E—LJ. then Talso

decreasesbyafactorof 4(T — 2}

The correct answeris A because:

e Theideal gaslawequationis given by:
o pV=nRT
e Therelationship betweenthe number of moles, n, the number of gas
particles, N, and Avogadro’'s number, N, is
N
o f= E
o Rearrange pV'= nkTto match the equationof a straightliney=mx +c
usingy = Tandx=p

o= i

s Substitute nfor Ni :

A
A S o
gt p(ﬁ)_ P(:m) o

e Therefore, the gradientis equalto Nﬁ.q

You could also tackle this problem by considering the gradient of the
graphinstead of the equation of a straight line:

I:“-‘-|I:“-‘-
|~
=

From pV= nRT we cansee that:

Substitutingin n= \l gives:
A
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