Examples Worksheet of Chapter “1”

Use the universal gas constant R = 0.0821 L*atm to solve the following problems: K*mol If pressure is
needed in kPa then convert by multiplying by 101.3kPa / 1atm to get R =831 kPa *L/(K*mole)

N P v
1. a 4 moles of a gas at a pressure of 5.6 atm and a volume of 12 liters, what is
the temperature? T PV= 0 (2,@
Pv=nRT T=8Y - s¢x\2

n s
: 0.6 BLL
:% __ (seatm12 igm 204.63K Wy
4mol (0.0821L. =) = 204.63 k

£ v

2. An unknown quanbtity of gas at a pressure of 1.2 atm, a volume of 31 liters, and

a temperature of 87 # C, how many moles of? PV= nkT
Pv=nRT 1=374233 n=9¥

1.2 atm)(31 L RT

ST 27(3' p 7;1)0(8212 arm = 1.26 mol n=32x30 — [.26mol
v(\ + ) *( . 'K*mol) 0-082\1360
3.A 7.7 moles of gas at a pressure of 0.09 atm and at a temperature of 56 °C, what
is the volume of the container that the gas is in? 56 +293=32q
Pv=nRT N=r PV=nRY
atm
Jner_ 77 mOD(S6+27)K 008211500 V=nRT _9.7x00821(324
P 0.09 ’ P —
oQ
n = 23lo.qlL
o
4. A 17 moles of gas at a temperature of 674E€, and a volume of 88.89 liters, what
is the pressure of the gas? T=6F+293=3U0k
Pv=nRT _
aim Pr=n]
arr (17 mOD)(67+273)K+ (0.0821L.- ") -

P=7 = 389 = 5.34 atm = 540.61 kPa

P= nkT

V
P=1#x0-0821x349
28. 29

= 5-3‘*( atm
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5. Carbon dioxide gas (1.00 mole) at.373 K occupies 536 mL at 50.0 atmosphere pressure.
——— — —-—___-_-—-—

What is the calculated value of the pressure using:

oq uakiov
__(i) 1deal gas equation pPV=nRT Vown der wedls

__ (ii) van der Waals equation? ( P'} %z) ( V- l’) = 2 ]
[Data - Van der Waals constants for carbon dioxide:
a=3.61L2 atm mol-2; b = 0.0428 L mol-1] (f"'e_'.ﬂl) ( V- n 19) =n ﬁT
i) Using the Ideal Gas Equation '
V=05361L a) PV=nRY P= ﬂRT
=1.00 mol
e P=\ (o- ozzv)(saz.) 67 ke
T=373K 53*5)( |O
PV =nRT

atm

b) (P+£L_"_;' J(V-1b) =nRT

_nRT _ (1mol)(373)K* (0.0821L.
v 0.536L

ii) the Van der Waals equation for real gas behavior: ( P-r 3.6 ) ( 53_5_2__2_"_"_38#

(ﬁ‘xrwp)‘r\-z‘s:)(o.qqu ) = 30-6233

P +3.61 x (1.00/0.536)2) (0.536 - 1.00 x 0.0428) = 1.00 x 0.0821 x 373)

)
Kxmol” _ 57 1 atm

6.08u%X333

(P+an2/V2) (V—nb)=nRT.

P — 30'5235_]2_57

(P +12.57) (0.493) = 30.62 [
P+12.57=62.12 o-q93°
P =49.6 atm P:"l?-‘SZ aktm
6. Using Van der Waals equation, calculate the ten:(gerature of 20 0 mole of heliumin a 10.0-

liter cylinder at _1_2_9_gtmosphere pressure. v

[Data - Van der War:Is constants for helium: a = 0.0341 L2 at mol-2; b = 0.0237 L mol-1]
P =120 atm

n=20.0mol,V=10.0L

(120 + 0.0341 x (20.0/10.0)2) (10.0 - 20.0 x 0.0237) = 20.0 x 0.0821 x T

[Note the value of R = 0.0821 because P is in atm and V in L]

(120 +0.1364) (10.0- 0.5) = 164xT(P+ on )(1) n b) |
T=696 K ‘u?- I
o P R
— (120 + 6- 0341 (70>
= lo* ___—
DY) )(O-Oga,

2)([0--2050-623.4)__ 0 €k




F=z4ct+32 = %(3;)-.-327%3.:

8 C_3742%%s =310.15

1. Convert 37°C to both Fahrenheit degrees and Kelvin.

—~

9 9 ° )
F =§C +32 =§(37) +32=66.6 +32 =98.6" F & That’s human body temp. k c F

2. Convert 8QK to both Celsius and Fahrenheit degrees. P - a3 15 Lo
First convert to Celsius by subtracting 273.15 K: C= 80-<4£73:15 =

T=80-273.15=-193.15°C F- %_— C+22 = .53_.[- 3s)x32= i

Then to Fahrenheit: F =§C +32 =§(—193.15) +32=-347.7°F
N —T2
3. Calculate the difference between 27_} and 40°F in both Celsjus degrees and Kelvin.

In Celsius degrees, these temperatures are T(C) - 225:(,_-_- _ 32)
9 9 o
T1 =E@Q2)= E(97;(32)= 37.22°C
T2 =§(¢E ~32)= zyrp —32) 4.44° C
The difference is 37.22 - 4.44=32.78° Cor32.78K 1, (€D = "5‘ ( bo-32)=4 “

Tier=2(97-32) =364

?\o‘?”ﬁ’g AT 6.1 — u.Uu = 31,66 C°
' & .
° ‘ ’ AT = 31,46 k



