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CHEM 1B Exam I " (form B) o

Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.(3 pts. each)

(MY,

l/- At 298 K, the average veloeity of a hydrogen molecule is 1.92 x 10° m/s. What is the average velocity of a
~ chlorine molecule (Cl,) at the same temperature" .
a. 1.55m/s ke %y =t K 07 e s
b. 54.6 m/s THGH < a N
c. 98.4m/s \ S LB %ﬂﬂ \Q@\‘S% o ”/
d. 324 m/s y W
. 821 m/s N w, I
bulfur dioxide reacts with oxygen to form sulfur trioxide. s oy K oz e =5
— o AR A 7y o)
= vl \ P= -

2 S0,(g) + Oa(g) = 2 SOs(g) n/ 17
fv‘i:v( \/ /
Ina 1.00 L flask, 2.00-atm of SO, react with 5‘ 00.atm of O,. Assuming that the temperature remains constant,
what is the final pressure in the ﬂask‘7

a. 5.00 atm 2 L1 5= TN, |
b. 6.00 atm o |\ %@ v
Vo Py S)fr
c. 7.00 atm Ql 5 ; 0‘
d. 8.00atm P~ 4
Y B Lo
e. 9.00 atm (lib) @92‘
3. If 1.35 g of water is sealed in an evacuated 2.00-L ﬂask and heated to 373 K, what is the pressure in the
flask? A% VK , GO
( ) i \a, 0 5 T \ bS Wy, ¢
a. 20.7mm Hg T } AN ‘
b. 705 mm Hg e~ M2 (0iodg e VU 28700, L (373
c. 760 mm Hg . . o 1
/d) 872 mm Hg 2 ERARIM R bY -
. & 912mmHg o 32, B
A A 1.00 L flask at 298 K contains a mixture of He and O, with a total pressure of 1.00 atm. If the mole
fraction of O, is 0.50, what is the mass fraction of 0,? A O o & O,
a. 0.1 v AN Wem sy }
b. 0.32 . LT Ay - N e
d 050 o~ \;,{'/ - T 00ROV pgt = XC D .
e. 0.89 ‘ S WEH ae T T = L
5. Which is the dominant intermolecular force present in acetic acid, CH;COzH(é)‘7 - 0 7
a. London dispersion e
b. ionic bonding ~ 5 OX . , M -
c. dipole/induced dipole %L [ R. A
d. dipole-dipole " oL Y . =
(e hydrogen bonding - L % o B
A " g - ) Vo - -
T o
¢ L3 Q/Lk J\\ -~ o
W\ O
N ) 7/L ') }) ) § s
1 ./" Sk (1,_&’7“); B >
O T -
\}/
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6. Calculate the density (in g/L) of Ar at 305 K and 342 mm Hg. (R = 0.08206 L-atm/mol-K)
a. 0.0180 g/L (\lv‘*fr:*_‘-le,‘( '

b. 0.718 g/L

¢. 139gL gy O ““'ﬂ’V) RS 2y )

d 319gL T 7y ot SESNG

e. 487g/L CRUDCRA ) NL Ny
7. Which of the following relationships are true for gases? . \'X’ \

1. The volume of a gas is directly proportional to its pressure in mm Hg. 9]

2. The pressure of a gas in inversely proportional to its temperature in kelvin.
3. The moles of a gas are directly proportional to the gasconstant R.

a. lonly e\ Ny

b. 2only . /\; \/ o g

c. 3only ~

d. 2and3 .

€. none are true

8. At 0.966 atm, the height of mercury in a barometer is 734 mm. If the mercury was replaced with water, what
height of water (in meters) would be supported at 0. 966 atm" The densities of Hg and H,O are'13.5 g/cm?

and 1.00 g/cm?, respectively. 5 o "m . (\

a. 3.19m \ -

b. 991 m O qé(;q} M "l % “-“S-% ‘J\/,fv /.\A) - —.' T e

c. 13.0m «

d 184m e TS K e FiHen = e LAY
e. 292m % W ot CROU mm

\’L‘;\\‘ RN

9. Arrange KCI, CH3CH20H CsHg, and He in order of i mcreasmg boiling point.
/&.” ' Cs;Hg < He < CH3CH,0H < KCl b? A s T RLA * IH. 6
b C3Hg <He <KCl < CH3;CH,OH ClisBHL 0L = "C’j
¢. He<KCIl <C;3Hg <CH;CH,OH C'S Pw <~ 4y,
d. He <C3Hg <CH;CH,0OH < KCI_
e. KCIl<He <C3Hg <CH;CH,OH

We: X el Qo b Gats bE

Oy s
10.  Which intermolecular forces are present in CH;F(s)?
1. London dispersion ’{
2. dipole-dipole v A e
3. hydrogen bonding S e ‘
a. lonly \ 5
b. 2only q‘;'. Y
c. 3only o
d. land2
e. 1,2,and3
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11. What volume of O,, measured at 27.2°C and 735 mm Hg, will be produced by the decomposition of 5.22 g
KCIO5? (R=0.08206 L-atm/mol-K) n
hvia 8 MTS W) ¥fin, N2
\ 0 M <4. tQO e K
2 KClOs(s) = 2 KCI(s) + 3 Oy(g)+ (& -7 \Qc 3 > ( \1 /
\OU': (\(‘L_,‘\‘ = O OCD -58\/‘*{( O'ZA
a. 0.0983L
b. 1.09L g~ nET "6"3;“,91 V(2 57206 Guy Y003
c. 1L63L © 0. 6% afr
d 199L
e. 133L T L6 ko
12. The lid is tightly sealed on a ngld flask containing 2.00 L. O, at 15°C and 0.723 atm. If the flask is heated to
55°C what is the pressure in the flask? \ |/ ’T\ < |
20230 atm v, o . v,
b 0485 atm R
c. 0.635 atm AR .
d. 0.723 atm (0. /‘,zﬂsz _:Z,.(i-t T 0, KA
e. 0.823 atm =5 - =% :
13. If3.25 g N, gas is introduced into an evacuated 1.50 L flask at 325 K, what is the pressure inside the flask?

(R=10.08206 L-atm/mol'K) , _ , |
a. 0.330 atm U =i 57 vl 550 B
b. 0.485 atm 5 (iR : )
c. 1.29atm N =7 0L
2.06 atm
57.8 atm

Which of the following gases can be liquefied at 25°C?

Gas boiling pt. critical temp.
N, -196°C -147°C
Cl, -34°C 144°C
0, -183°C -119°C

a. Njonly

b. ClLonly

c. O,only

d. C12 and Og

e. Npand O,

Non-ideal behavior for a gas is most likely to be observed under conditions of
high temperature and high pressure.

low temperature and high pressure.

low temperature and low pressure.

standard temperature and pressure.

high temperature and low pressure.

oo o\ge
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-‘. A line drawn between which two points results in a phase transition from gas to liquid?

T

a. AtoB
b. BtoC

¢¢&’ EtoB
d EtoD
e. BtoA

17. Which one of the following substances will exhibit dipole-dipole intermolecular forces?
a. Kr A , Coo wike N
bl BT I Al o ¥ Tt T Ni,) ghe
c. 7CO ¢l C«( Co C= 0O a 2T 5T
d. Cl ,‘/ s .
! A AN

e. CO

SO, oY

18. Avogadro's law states that equal volumes of gases under the same conditions of temperature and pressure
have equal '

. masses \J A
@ numbers of molecules — . Sz oM
c. molar masses VT e
d. densities
e. velocities



3. Gaseous iodine pentafluoride, IFs, can be prepared by the reaction of solid iodine
and gaseous fluoride: Ir(s) + 5F, (g) — 2IFs (g)
(A Sé@ﬂaSk containing 10.0 g I, is charged with 10.0 g F,, and the reaction
proceeds until one of the reagents is completely consumed. After the reaction is
complete, the temperature in the flask is 125 °C. a) What is the partial pressure of
IF5 in the flask? b) What is the mole fraction of IFs in the flask?{ Opts.)
uetds o, OBUW ; o 1Y ,,,‘ S , P
0‘75 ‘z\(mﬂ Uo)/ @ e A 0 ? = \L“LK‘
\o 9 T\\‘; \1:—\5]—?"‘ 5 Dy Lia™2 \\ #ﬁi\ ?“ / e N B
SR - B LRt C
AN :
(0.07 M1 Y od, ) F ° 61 8% mel \Fe
eu= DX .  wg .
¢ = LA —p @0F3% 4 A5 X 0dTTO s X198k
v e ol
o\w - ’,\? @ ,",i\.' ;A_:»’ oo PS5 rC_ \Fﬁ' = OS5 \H &g\w\ :
Y Ao o13]
% Voo L — T oo
~l¥ 0. 384 & 0. LB L0, 0355 A
P . W——
4. Hydrogen gas is produced when zinc reacts with sulfuric acid:
Zn (s) + HySO4 (aq) — ZnSO4 (aq) + Hi (g)
If 159 mL of wet H, is collected over water at 24°C and a barometric pressure of
738 torr, how many @ramsf zinc have been consumed? (The vapor pressure of
water is 22.38 torr. (8 pts.)
\S‘“\»\U-‘\L T 0 ISALY
NS r\K\' \ Y
- Yy LA L0 ?C\s« _
o Tl e fo.07¢ a‘q /' ATAHAS A
(‘O LOORDY poa? \J"L»i(\ ,-ZCS‘“L A ‘ v
V(O Dob’b}wﬂQ)&[ % i O‘L"«%"’iO@Zr\.
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5. The volume of a sample of gas is compressed at ¢
How does this change in volume affect the following?

Answer as: Increases, decreases, or no change. (6 pts.) ' vy e
a) Average Kinetic energy of the molecules: \ ﬁlc\vl\&q e S
b) Average speed of the molecules: o LN b‘—":}_,Q/

C) Number of collisions of the gas molecules with the containers walls per unit

a Time: \nCea%e §

4 56 L
6) Of the two compound, CH3OH and CH3OCH3, Wthh is likely to be more soluble

in water and why? (4pts.) 1% 6 a3 =220

= _“\ L5
u : C . L
Y oow= T 27¢
\ i A l A “

/O\ N2
H ®

gl u( OUC c\s ore \‘L\(\Q\&( '(),(O \@(/ %glu\’)\‘*{ “A w,\/&c’(
vLcase OF \\g VD o0 e A use F{\mb POV
5 . . . [ b7
Vi, }r‘\\{ \)'ﬂ‘( end q\‘:o "E‘*""“’\ . i f“éf »‘-Q voL L MY "wg’&t er,

cha0eHy on A o\l '\/\W\f/f [ STV p&‘\c-«(— = b e
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Chem 1B, Key Equations:

Gases
PV =nRT d = PM/RT ; M = molecular weight
P]V] = Psz M = dRT/P )
VT = Vo/T, Pr=pi+pp+ps+.. R=
=0.0821 L-
Pi\VI/T) = PoVo/T, pr = Pr. X, R=8314 J/rl;lo?rlr(ﬂmOI'K

n/Vi = m/Vs G =m.c.. &t 1J=4.184 cal



