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Basic Conversions

1. Convert the following:

, I o
I?@?Efﬁ‘ :Di(/ a) 124.46 kPa = 432. 53 o

_ 3540 3
%ﬂ’g’% 325am=__ .97 X0 mm Hg

¢) 100.50torr=__ |00, SO mm Hg
Jat . Q&-a-i)mz 85am=___ 289 kPa
or3sky - K7

e) 550 mm Hg = 550 torr

2. Convert the following temperatures:

a) 100°C= 373 K
+a73

b) 100K = —173 °C
A3

) 25.00°C= 29480 X
+13

d) 50927K=__ 23G.271  °C
- 273

e) —4537°C= a2 1. b K
+213
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Boyle’s Law P}V; = D; \/;L ‘5/—/

1. A sample of hydrogen gas has a volume of 0.300 L. Ifit is compressed into a volume of
0.200 L with at pressure of 300 kPa, what was the initial pressure on the gas? Assume

constant temperature.
P -7 P(0.300) = GooX0.200)
o oo LP‘ = 200 KPB
V. =0.2001

b
Vf‘- Oo 50 O I\,
2. Nitrogen in a 250 mL container at 65.0 kPa is transferred to a container with a volume of

600 mL. Calculate the new pressure if the temperature is kept constant.

V)= 250mL Y
ik Ry = RV
Vs = 6COmL ©5.0@s0 = P, (LoO)

= ? [ = 2. K |

3. A 600 mL sample of HCl) has a pressure of 150 kPa. If it is transferred to a vessel with
a volume of 0.350 L, what is the new pressure?

P > 150KPq (1SO(600) = P, (350)
Vi= 60O mL

P,. 7 D 4]

: - = RBTKR
V, = 350mL 2 = 251K
4. A 1.5 L container is filled with argon gas at a pressure of 1.5 atm. What is the fina]
volume if the pressure is dropped to 0.85 atm?

P‘ = \oc.D o\+m Pj\lt - pl\);l
V= 1.5 L (1Y 1.5) = (0-55)\,.
Pz - Oogg 0L+m

Vy=

o \ Vo = 2.0 L )
5. The volume of a weather balloon is 30.0 L after the pressure has been changed from
785 mmHg to 742 mmHg. What was the original volume of the balloon?
,\T/JJ - _IEBmMng (785)(v,) = (u2)(30.0)
| =

o

0= T4k Vi = 284 L |

V, = 30.0L

6. A flexible container has a volume of 10.0L. If the pressure is tripled, what will the new
volume be? '

b= [(100)= 3(\.)

\/\ =10.0

e .o b/g_:zoéé L!‘
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Charles’Law 1| ~ T

| 2
1. A 400 mL sample of a gas at 10°C is warmed to 25°C at a constant pressure. Calculate
the final volume assuming constant pressure. ( “)

V) = to0mL " Vi =V, Yooml . Xmb
T2 10 (g A13:2263 T e — ~

o= 10 4 T 293K 4G

\/z el ¥ - "y
T2 =25°C + 213 = 299K : L‘V = &ax10 mLK

2.

A sealed syringe contains 25.0 mL of trapped air at 20.0°C. If the sun shines on the
syringe and the volume increases to 26.8 mL, what is the new temperature?

Vy® 25mb MooV,
T, =20°C = 93K T T —
\/L = 2.8 mL 25#‘!'-. - 2(0:‘3"“’“ XT‘A: 3’q [< ‘i

- 7
T2 = 7 243K X
3. A45.0 L sample of gas is under a pressure of 4.50 atm. If the original pressure was
6.25 atm, what was the original volume?

v, "l"’? | RV, =P, V.,
3 ié?;im Ls25(V)) = H.50( ‘46«03

2= 4% g
Pa = U 50 ot Wiz 3244 | ()

4. A balloon is filled to a volume of 1.5 L at room temperature (23°C). The balloon will
burst if it reaches a volume 0f 2.0 L. A student takes the balioon outside where the air
temperature is 39°C. Does the balloon burst?

V% = \ S L‘ | .\_.[.'.. - "\'/_ﬁ"
T = 230 1373 = 246K T & ”““"‘“M";f}
v, = 7 .S _ Vo V, =18

2. - > ———

T, = 3P C +2T3= 32K 2% 32 Balloon does 1 /

5. The volume of a gas is originally 15 L. If the temperature is quadrupled, what will the __,;:E,.(
new volume be? .

oS MLy

Ta \ T'! T;z, Y = QOL

v, - A
z " 15 _ X ()

L=y T 7 Lo W@deﬁf a0

weld )
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iD] vf - pz_ \/2
Combined Gas Law T T
1. A 450 mL sample of freon gas at 1.50 atm ant 15°C was compressed to 300 mL ata
pressure of 2.00 atm. Calculate the final temperature in degrees Celcius.
- P = L50stm PV, . PV,
V) = %0 ml T, _ X 2BbKk-273
Ty = \6% +2732298K ! Tz R _ >
P2 = 2,000t 0SOE50)  2.00(300) =[-17°C
Var BOOmb ._.9_:_%_%__._.. = X S
T2 7
2,

A275L sample of helium gas at 99.0 kPa was heated from 21.0°C to 71.0 °C and the
pressure changed to 100 kPa. Calculate the final volume.
P‘ - %*ﬁk pﬁi

7 ?\\, )~ P.Z V2
V= 2 %l T T2 ‘
T, = A°C +373 = 294K ’ = : {
p;: 100 K Pew (qq)(zﬂs) - {00) ¥V, VZL" 3.19L
V= 7 i q
,‘rz ’—-“ac I’D:f?) - 3"{"{'( g‘ L‘ ‘SL{D{ .
3. Water vapour at 150°C is at 350 kPa in a 2.50 L storage tank. If the temperature drops to
95°C, what will the new pressure be assuming the volume does not change?
P = B0k V.
V= 2.50L | E‘%—’— = [?23-'.—3‘-
T = 160°C =423K ! 2 -
§= y o (zs0l2e . Py (258D Py = 304K P
= .50 Hyaz £l ’ ‘
A A
N Tas=9E°C= 368K 3.0 10%kPs
() 4. A10.0 L sample of propane is at 20.0°C and 150 kPa. What will the temperature be in
°C if the pressure is increased to 300 kPa and the volume is decreased to 8.00 L?
7, = 180kPer PV PV
N3 ol raTas 225 K %i‘f- e
T = 20.0°C+2713 = o
P;'_z. 200KPe (15000.0) . @oo)g.00) 196 " C
T2 ? To=468.8K — 273
5. Inan engine, a fuel-air mixtyre at atmospheric pressure is compressed rapidly from 500
mL to 60 mL, while the temperature increases from 100 °C to 1000 °C. What is the new
pressure of the mixture prior to ignition?
[ = latm RV, - Pp_\jz
V, = SO0 mL 3 i Ty
= [CO+2a13 =3
TP-‘___IP [(500) _ P, (60)
\/22:.- (a%mL 873 213

Ty=(000 #2732 127> P:_ = ‘28a+m_)
6. A gas cylinder at a pressure of 1200 kPa has a safety valve that releases gas if the

pressure exceeds 1700 kPa. At what temperature will the valve open if the initial
temperature is 22 °C and the volume is 20 L?

;O ﬂ = |200KFa f{.&/{ s m@;mtt:“}

. v, - JOL ; " T 72 s
eiae | Ty = 2% AT = 295 200{26) . (170043
m1 Pa = 17006Py & ;}s{ ”GZ'*"*"M"””‘}
55 A Chem 20 Gases Workhook 4 ‘:'P =
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# Voluwrg EAN gﬁ Fodpues frond oL@l

Law of Combining Volumes 454 ‘*'W‘Uf' Y oL %

/’
1. Xenon and fluorine gases react to produce solid crystals of xenorﬁ%%%onde according
to the following equation: (»)

Xe(g) + 2Fz§g) — XeFu(g)

Ml
What volume of fluorine is required to consume 85 mL of xenon?

xml F@(%) - - X
L ml. Xe 5 mi. Xe

X={170mL

2. The combustion of gasoline in an automobile engine is represented in the equation below.
If 4.0 L of oxygen are consumed, what volume of each of the product gases will result?

2 CsHig(®) + 25 0x(g) — 16COxg) + 18 H,0(g)
| ,_ HO L
Vitiwnng, OO, (= volisrmg HQ(‘{)N)

i E:'L;% BLYy . O
VYN R S TR

“,{:' gﬁL_ ga\J g 91 %@)‘(%ﬁ J - JIL HOJ C)

3. Ammoma is made through the reaction of hydrogen gas with nitrogen gas. " How much
hydrogen gas is needed to produce 1.00 x 10° L of ammonia?

BH,( + Ny@ — TNH, (2)

X = 7 }OC?XIO I
3LH, (2 . X mol | H,(3)
R mo| Nitz(5) 100 0% LNAs

Cisoxi0tL Al |

AR A AL

4. If8.00 L of propane, C3Hs(g), is burned in a BBQ, what is the total vqume of gaseous
products produced?

(3Hg (3 +50,(2) —>3C0, (5) +4H LO%B)

L Gl - %.00L CHg
L produds T X

LX--— S%OL o, @,ww
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PV=nRT  R=93l KRoL Tl gos- ™ o ol @mﬁf

Ideal Gas Law mal-K %cﬁ&ﬁ aw,,.,d;wﬁq ge%
1. What amount of air, in moles, is present in a house containing 6.00 x 10° L of air at 20°C
and 98 kPa?
Q P= 98 K Pa Py=nRT
V= Gooxp
A % ( 6.0010%) = 1 (5, 3vD@a%
—Qr': gzw KP%QLK = 9:{,37{/‘7 M()/
20°¢ = 293K E;{Kqumd] or Hkmol !
2. Caleulate the volume of 16 mol of oxygen at 22°C and 97.5 kPa.
P = 41.5KPa PV = nkT
\/“‘ e 017 g’ \/) - —
° ¢ - ’(0 [} lq lqs
NI ( (8.314)@95)
R > gakPal X = 4248 L ~
T 27°C = 295 K [50x0° L |
3. A70.0L tank on a car is drained of /iguid gasoline. How many moles of octane vapour
are present in this tank at SATP? £ SATP -QS C o ‘OO((}D
- 100KPa, | PVAPRT ”
) \/ 0.0 |00 (70.0) = N (<g‘5|q)&%)

- P i
\’Z = 8,314 i«Pa @?3 Mo |

T = 25°C - gcr? K
4. A 10.0 L sample of helium gas contains 0.650 mol and is at 105 kPa. What is the

temperature in °C? Py = ”RT
\? = 1‘85*‘{5‘” 105(10.6) =(0. 650 X8.314) T
= (U0

"= ObS0pot T"q”"’mmf

R = faly KBk {—7%’07 C‘

T = 7 U §

5. Calculate the mass of neon gas in a neon sign with a volume of 50 L at 10°C and 3.1 kPa.

P = Zlkm PV=nRT 2048y -y
Y=L (350 = rg3M)Ag3) ===
R - | \mol O
LTE T N= 0.06539 ¢ mol

ol
= 0°C =285 K i’“‘ |o5é}

Chem 20 Gases Workbook : 6



6. Calculate the volume of 8.4 g of nitrogen gas at 200°C and 130 kPa.

P = B0KPw 2902 - 8.4g PV = nRT
\r/\ f g 247718 mot [ mol Kol (! —59)( V) = & A7) 319673) L
R = .51 Khucl X = 0-290(78 molN, Vzq )
o .
Yoo Lr{sak
7. Hydrogen gas is generated by the decomposition of water to fill a 1.1 kL weather balloon
at 20°C and 100 kPa. What is the mass of hydrogen gas in the balloon?
P = 100 KPe PV=nRT
V=L ikL=100L  (jooJi100)= n(2.314)2a3) 2029 _ X g
=7
& = gL N =45, 1559 m0] Inel M5 155 wd
P _
T = 295K [*= 9197
8. What is the temperature of 45.3 g of ammonia gas if it occupies 64.2 L at 150 kPa?
| 5 = !B(fKPa, 17044 _ 45,3 9 PU=nRT
-: 42 L | mol X o | (ISo4.2) = @.é%q@éjﬁs@(‘;)
n = 5% mol = 26584 mol 7
R= gily Klal
o« i T = L( 35, ’7 [<
T=2

-]

[63C o 43K/

9. A student is conducting an experiment to determine the molar mass of a gas. Shehasa
2.44 g sample of a gas in a volume of 15.0 L. The pressure is 100 kPa and the

temperature is 23.0 °C. Calculate the molar mass of the gas and determine the identity of
the gas she was using.

D = oo K PV=ngT
V = 5oL (0011 n@.314)Q46)
N = <.
2 3 Bol = 0.6 Oqﬂﬁozaz@
R = 8.31 2%
T = 3% = 294k

2444 - X9
O@cﬁs’&QMo [mol ()

X = .00 39/ mol
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Calculation of the Universal Gas Constant

Problem:
( 0 What is the experimental value for the universal gas constant (R).

Experimental Design:

The mass of an empty 250.0 mL syringe was measured and recorded. The syringe was then
filled with helium gas and the mass was measured and recorded again. The pressure and
temperature in the room were measured and recorded. This process was repeated three times.

Data Table:

Trial Pressure | Volume (L) Mass of Mass of Syringe ‘Temperature
(kPa) Syringe (g) + gas (g) (9]

1 99.80 0.2500 8.350 8.391 22.00°C
MasS oRs= O-O" ’ Qq5K

2 102.5 0.2500 8.350 8.392 19.05°C
me‘ﬂ(: Dol BQQaOS

3 101.7 0.2500 8.350 8.392 18.45°C
mngs gass Q04| 291,45

( ;} Analysis:
- 1. Calculate the universal gas constant for each of the 3 trials. Show all of your

work...formulas, substitution, units, final answer.
2. Calculate the average value of the universal gas constant for this data set.

3. Calculate the % error, again showing all work, for the universal gas constant. The
measured value is what you calculated from your lab data. The accepted value is the

Data Sheet value.

% error = measured value — accepted value x 100
accepted value

O, Tridd A[ L0 "‘c?f{ Tried 2 ‘___LT/;%D?:O}{/ Tred 3
Py = nk1 1%001&5 BY = 7 905 Py =nlT
(99804 0.2509) =Q.01025)R( 299 |(I02.5 28> 0.0005) OotTv.2500)= O.o108) R (204
. o
RK=§. 25 KFa-L - K= $.309 k72 ./
k| R= 9.356 KL LA
S < &
@ Auemae, = ¥.251 +9.3% + 8308 _ ¢, 305 KA L
E Mol €
g =3 0305 -8-’ 3 Iq .
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