Name (in ink):

Student Number (in ink):

Fall 2011 SC/CHEM 1000 C - Quiz #1 :
October 4. 2011

Calculators are permitted. Answer all questions in the space provided on this paper;
additional paper for rough work is not permitted.

All final answers must be written in ink!

Important Note: The last page of this quiz is a reference page that may be removed if you
wish. You will need information from this sheet to answer some of the guestions.

Time Allowed: 50 minutes Total Marks = 30
Marks
5 1. An experiment is set up, as shown to the right, in r [remiing
which a gas is confined in a bulb which is connected o : 3

to a manometer with one end open to the [
atmosphere. The liquid in the manometer is water &
and the atmospheric pressure is 1.08 atm. If the h
difference in the heights of the water in the 3 l
manometer is 11.7 inches, what is the pressure of the —-
gas in the bulb? Your answer MUST be expressed in i
Torr. (Note: All measurements were made at 25°C.)

AP = (ghd)yy, - (gh )y,
O’!d)y,) = Clwl);{;
%*5 = 1.7 inches X 0.A97075/mL [ 13: 53485/t
=O86R inches XQEHewm/in
= Qldem X 1Omm/cm
= Ll TDmm Hg

p?as - pa'f‘m +A )O
= JOBG&‘)LM X7QOMm/-/;/4+m ‘/' Ql‘f mml/j
= XQ@,Bmm Hé "/‘ (Q—/,C? Mm-/—.{j
= SU3 b H; ov  RBUD Tovy
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Marks
5 2. Abalioon filled with helium has a volume of 1.35 L at 0.997 atm and 22.6°C. The

balloon is released and rises to an altitude of 4.77 km where the temperature is
-20.2°C and the atmospheric pressure is 427 Pa. What is the volume of the balloon
at this altitude in litres? (Assume that the balloon does not leak nor does it burst.)

PViz nkT

W
ho /&xks/’ oo N s consta T

"-E%/ = nR = Conshn?
ez TO!VJ - mp%m\é
/ T?

\/g, by p,\/n T;z /PQ-TI
= (0.9974 )(1352)(2532.95 k)
(‘-/3’7)0::: X)a‘hn/),013){)05ﬁ1)(525)5.75k)

<2731

2 3. Alarge collection of helium atoms has an average speed of 1310 m/s. What is
the temperature of this gas? Your answer MUST be expressed in °C.

udw* .-:\/S")QT/ 5 M

T 2T MU /SR
= UYo026 X1073)()310) /(EXB3)4mz) K

=320k o~ S1%C
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7 4. A mixture of 39.5 g of ammonia, NH,, and 27.2 g of molecular oxygen react
according to the following equation:

4 NHy(g) + 3 O,(g) ~ 2 N,(g) + 6 H,0(g)
The initial temperature of the reagents is 21.0°C and the reaction occurs in a rigid

container with a volume of 27.5 L. What is the pressure in this container when the
reaction reaches completion if the final temperature is also 21.0°C?

Nims = 39.5, /17,0300 g met™ = 2.31% me)
No, = 125/ 3). V98 gt = OS5 Ime/
=) Y‘nus"f‘ 0&@’7"9}'?7-;?\? )s‘mﬁ“fhf ré_o;;@nj'

P2 Ny = 1739 > 1o,
A OCQ s }iv-nhtinyo re&;ehj‘

Ctree. qll Osx |5 C@msu;ﬂ@a/)
"""'*>a'ﬂfey- veachen g C@Mfﬁe‘fe

Miwy = 2319 Y4 (0.5500) = 1156 m]

Nae = 25 ( 0.5500) =056 7mel

Npo = 2008502y = 1700m-)

Nyotat = 3. 453 ma)

PV = nrT
P = nRT/V
= ( 3,403, 0)(0.082057Y Ladm wtle) (Da14.150)
P75

= R,03u%m
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Marks
7 5. Asample of oxygen gas is confined in a container at a pressure of 745 Torr and
a temperature of 22°C. Given that the average speed of the oxygen molecules is
442 m/s, what would be the rate of effusion of this oxygen gas if it could escape into
a vacuum through a hole in the container that had a radius of 5.2 x 10° m?

rate of ePlision = 2w+ A
= (Y v ) (%)

recall PV snRT = MkT
N o P
Vo T kT

o#a r~a+€. @'70 6227%3,»”
4 CTJ?‘) Uar Cﬂ’rz)

= Y,
- )/ Z4CTen, X ). O) 3)(’0'5?4/7607;”'»" ) o ‘ 4
107 3BOGLXI6"T /I X 29506 K é""z"“@) (7 A 2x0%f)

= X (2437 x107%) C#zxz)(g,qc;y,aw)'- s-l
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Marks
4 6. The van der Waals equation may be expressed as

(P+a(%)2J(V-nb)=nRT'
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a) Sketch a graph of the compressibility factor versus pressure for a gas for which
the non-ideal behaviour is primarily due to the size of the gas molecules.
b) On the same diagram, sketch the graph for a gas for which the non-ideal

behaviour is primarily due to intermolecular forces.
Clearly label the identity of each curve on the graph.
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Reference Page for CHEM 1000C Quiz 1

Constants:

R =8.314472 JK'mol* = 0.0820574 L atm K" mol™
k=1.38066 x 102 J K"

g = 9.80665 m s

1.00 atm = 1.013 x 10° Pa = 760 Torr (mm Hg)
1mL=1ecm?

N, = 6.02214199x10% mol™

0°C = 273.15K

= 3.14159

density of water = 0.99707 g/mL @ 25°C
density of mercury = 13.5340 g/mL @25°C
1inch = 2.54 cm

Equations:
2R 8RT _[3RT 7= PV
ET R Y nRT
1N N
Z, = Zvu Z, = ﬁndzua\,v
2
1 N 1 V
Z,, =—=ndu_ | — A=
AA \/E av [VJ \[Eﬂdz N
volume of a sphere = 4/3xns® surface area of a sphere = 4ar?
circumference of a sphere = 2ar diameter of sphere = 2r

area of a circle = nr?

circumference of a circle = 2ar diameter of circle = 2r

Atomic Weights (g/mol):
H 1.0079 He 4.0026 O 15,9994 N 14.0067

Hg 200.59



