<ol Good morning!

_ i Lab 10 is in SCI136

For labs 2 10 the best 8 scores out of 9 will be
used for the final grade calculation

Please, login into webassing, locate

LectureMCQ L24 (PY105) ‘

and answer question 1

(but ONLY Q1!).
Thank you!




For L245 Q2

For the question on the screen, select the number corresponding to the correct ansv

1
87.3% 69

2
10.1% 8

WRONG!
127% 1 < u—

1.27% 1



Lhe summary of the 97 % of the last topics Q=AU+W,

PA
PV — nRT . P=const W=A
U=%PV /" Fap '
y : d .
U—EnRT n=— v AV V. V, V

W = P,..*AV = Area (P-V graph)
i =3 -« for point-like particles

i =5 «—= for dumbbell-like particles (no oscillations)

i=6 r—‘ for big particles made of 3 or more atoms (no
oscillations)



Calculate the change in the internal energy of
a Hydrogen gas that expands from an initial
volume of 3 L and initial pressure of 300 kPa to
a final volume of 7 L at constant pressure.

PV =nRT
U-lpy Webassign: L24 Q3
2 The work done by the gas
U="nRT during the process is ...
2 1.<0 2.=0 3.>0

n =

S E




Calculate the change in the internal energy of a
Hydrogen gas that expands from an initial volume of 3 L
and initial pressure of 300 kPa to a final volume of 7 L at

constant pressure. Woy gas1.<0  2.=0  3.>0
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Calculate the change in the internal energy of
a Hydrogen gas that expands from an initial
volume of 3 L and initial pressure of 300 kPa to
a final volume of 7 L at constant pressure.

i Webassign: L24 Q3 ll)sibaric
U==PV = const
2 The work done by the gas /T~ cons!
during the process is ... e
1. <0 2.=0 3.5 0 AU = > PAV
L
AU = = PAV

V and T must change!




Calculate the amount of heat a Hydrogen gas
absorbs/releases when it expands from an initial
volume of 3 L and initial pressure of 300 kPa to a final

volume of 7 L at constant pressure.
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V= oM




A container of a monatomic ideal gas
contains just the right number of moles so
that nR=20 J/JK. The gas is in state 1 such
that: P, =20 kPaand V; =100 L

(a) What is the temperature T, of the gas?

PV =nRT n=% Q=AU+W

by system

i [ |
U = 5nRT U= EPV W =P,..*AV = Area (P-V graph)

B




A container of a monatomic ideal gas contains just the right
number of moles so that nR =20 J/K. The gas is in state 1 such
that: P, =20 kPaand V, =100 L

(a) What is the temperature T, of the gas?

PV =nRT Webassign: 124 Q4
m
n :.M T1 —
U = énRT 1. 100 K
l. 2. 200 K
U=ZFV 3. 300 K
Q=AU+W,  om 4. .

W = P,..*AV = Area (P-V graph)




A container of a monatomic ideal gas contains just the right

number of moles so that nR =20 J/K. The gas is in state 1 such
that: P, =20 kPaand V, =100 L

(a) What is the temperature T, of the gas?

PV = nRT S v pv="np T
- = ;P T
tm \T 20 b (L= 30 T
U="LnRT T
2 = (i
U=Lpy - [
= > Ti< /0o
Q = A U T Wb_v system

W = P,..*AV = Area (P-V oraph)



A container of monatomic ideal gas
contains just the right number of moles

so that nR = 20 J/K. The gas is in state 1
such that: P, =20 kPaand V; =100 L
(a) What is the temperature T; of the
gas?

Use the ideal gas law: PV = nRT, so:
T1 = P1V4nR = 2000/20 = 100 K



A container of a monatomic ideal gas
contains just the right number of moles so

that nR =20 J/K. The gas is in state 1 such
that: P, =20 kPa and V; =100 L.

(b) If Q = 2500 J of heat is added to the gas,
and the gas expands at constant pressure,

the gas will reach a new equilibrium state 2.
What is the final temperature 7T,?




A monatomic gas has just the right number of moles; nR = 20 J/K.
The initial state : P1 =20 kPaand V1 =100 L. (b) If Q =2500 J of heat

Is added to the gas, and the gas expands at constant pressure, what

is the final t t 127 g
is the final temperature T2 Webassian: L24 Q5

1. PV =nRT
g To relate T, and Q we will
Z.M NOT need to use equation...
3-U=5nRT 1. 2. 3. 4. 5.
4. U="Lpy
2
9. Q = AU + Wby system

6. W =P,..*AV = Area (P-V oraph)



atomic gas has just the right number of moles; nR = 20 J/K.
The initial state : P1 =20 kPaand V1 =100 L. (b) If Q =2500 J of heat

Is added to the gas, and the gas expands at constant pressure, what
is the final temperature 727? Webassign: L.24 Q5
1. BV = nRT To relate T2 and Q we will NOT need to use equation...

WZ. 3. 4. 5. / AU""T

2. N ==— -
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6. W = P,..*AV = Area (P-V graph) T, = T, 4o N



A container of monatomic ideal gas contains just the right
number of moles so that nR = 20 J/K. The gas is in state 1 such

that: P, = 20 kPa and V, =100 L.

(b) If Q = 2500 J of heat is added to the gas, and the gas
expands at constant pressure, the gas will reach a new

equilibrium state 2. What is the final temperature 7,7 We've
already seen that, at constant pressure for a monatomic ideal

gas: PV =nRT P=const=> W =PAV=nRAT
Q=AU+ W = (3/2) nRAT + nRAT = (5/2) nRAT
Therefore AT = (2/5)Q/nR = 1000/20 = 50 K.

Io=T+AT=150 K



(c) How much work was done by the gas
during the expansion?

R

N R- W= 2 Svo- (0v0 = (5007

(d) What is the final volume V,?

2p. 130
< : [§o
PV, s we- t 2 Vs gt 106




(c) How much work was done by the gas

during the expansion?
W= PAV=nRAT=20*50=1000J

£

(This equation is true only for a constant
pressure process)

(d)What is the final volume V,?

One approach is to bring in the ideal gas law
again:

V, = nRT,/P, = 20(150)/(20x103) = 150x10-3 m3



62,325 J of heat energy is transferred to a
system consisting of 30 moles of an ideal

gas. If the volume of this gas stays constant
at 40 L, calculate the change in the internal

energy of the gas. Webassign: L24 Q6

Webassign: L24 Q7 AU is

The work of the gas is 1. >62,325 J
1.>0 2. =62,325 J
2.=0 3. <62,325 J

3.<0



62,325 J of heat energy is transferred 1o a system consisting of 30
moles of an ideal gas. If the volume of this gas stays constant at
40 L, calculate the change in the internal energy of the gas.

The work of the gas is AU is
1. >0 1. >62,325J
2. =0 2. =62,325J
3. <0 3. <62,325J
b?‘i 2l + W
V= tonst weo = oU=&>0

}>0 ;
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- A diatomic gas is a subject of
three different processes.
The work done on the gas

during process 2->3is...

W% 1.<0  2.=0 3.>0
nR =300 J/K

P, = 600 kPa PV =nRT Q=AU+W, ...
P. = 200 kPa l.

V,=40L i U<lpy _m
V, =120 L U=§”RT 2 =M

W = P,..*AV = Area (P-V graph)

&



Webassian: 124 QS8

| - A diatomic gas is a subject of
three different processes.
| The work done on the gas

uring process 2 -> 3 is ...
1.<0 2.=0 3.>0

PV — nRT Q =AU + Wbysystem

: _i m
U=%nRT areild n =

W = P,..*AV = Area (P-V graph)



A diatomic gas is a subject of
three different processes.

Calculate the work done by the
gas during process 1->2

Y PV =nRT Q=AU+W,

y system

nR = 300 J/K .

P, =600 kPa ; U="Lpy _m
Py=200kPa U =-nRT 2 "TH
V; =40 L |

V=120 L W = PA..*AV = Area (P-V graph)

)




A diatomic gas is a subject of
ﬁeﬂ» three different processes.

“ Calculate the work done _Igy the
gas during process 1->2

5 VR l~—>z /-) \X/)O
| V
nR=3OO JIK \X/‘—“ - ?" AV= R. (V“-yi)t
P, = 600 kPa
V=0l = Go0.ub - (120~ W)
1=40L =
V,=120 L < fop. 0= 4d Vv Q j
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P A

A diatomic gas is a subject of nR =300 J/K
three different processes. P, =600 kPa
, Calculate ... everything! 53 = igOLkPa
v L PT,V-Shk ‘1~
PV =nRT Vo,=120 L
m \ a pV W = PW
n=-<s
) _ YI\I, - ‘ﬂD 90 PoK
U=énRT (P.— ;"‘E o0
: YVL 6 o0 )W:: 260K
u=Lpy T - t TS .
” .s_ T= L IAVAS .‘;.,\)(/-:
Q AU+u/b\ system D \)_ hlb 2
\~*2 - S. qyooo J

W = Pa..*AV = Area (P-V graph)



b » A diatomic gas is a subject of nR =300 J/K
i three different processes. ©, =P1 =600 kPa

, Calculate ... everything! 5: ~ 200 kPa
v V. =
PV =nRT foy -2~ .. B V, =120 L
Vi W

- —
M 61> —
U =L nRT #a Vq v fo _ =lcr

2 oW
U=Lpy

2
Q c AU + Wb_v system

W = P,..*AV = Area (P-V graph)



Steam Engines Internal Combustion Engines

%Y.

70 James Waltt and the steam engine
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