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CHEM IB Exam I - (form B) \ .

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

. \ <. ",1\_'-),
y' At 298 K, the~eity of a hydrogen molecule is 1.92 x 103 m/s. What is the average velocity of a

chlorine molecule (eI2) at the same temperature? ;, - I
a. 1.55 mls \.! \'-c..~ ~L.. :: ~,~'l.. i- to (;vsc.c _~ c-.

b. 54.6 mls _ \.,~lS<~I~'~:1C.0(~~~ <-:;'-:I)~
c. 98.4 mls ." . ",J _._.-. - 'f\

d. 324 mls \' /-+-\ \j - - \\~, ,f- -,

(:)

. 821 mls Si! v' I~,\
__ 'i.~ulfur dioxide reacts with oxygen to form sulfur. trioxide. 11 \1 'I \ ~ - .; "- .. I J

~v ~ v'7 10- P -:0 -;v-
2 S02(g) + 02(g) -+ 2 Sq3(g) p "" ~ ~ '... -

~:"A.,.( 'Y./
In a J .00 L flask, 2..g.o·atm of S02 react with 5':00 atrn of O2.Assuming that the temperature remains constant,
what is the final pressure in the flask?
a. 5.00 atm
b. 6.00 atm
c. 7.00 atm
d. 8.00 atm
e. 9.00 atm

3. If J .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? ,() ~... j', /. -:: \ lo:')<) <' \\" u'')( +;; " ')
a. 20.7 mm Hg . ' } ~ .; I -c-, •

\\(C ,- ! L 'I -> ,b. 705 mm Hg ~ --- _.- .<\ o , ,-)-'1..-::, MO '. \~ '7,). i.Y6~t()~ .:..;~<;-r't.. ," ~- ") \- \
\) <;

c. 760 mm Hg
(cD 872 mm Hg 1.- -:.\ ( .ILJ ,"

4e. 912mm,Hg ~ -,)2,

.(~ A 1.?0 L flask.at 298 K con~ains a mixture ~f~and O2 with a total pressure of 1.00 atm. If the mole _
fraction of O2 IS 0.50, what IS the l1)~ssfractlO~f02? r), ~Y( V;i .',q 07
a. 0.11 ,"_.''''- . .:'' \ ~, . .::~ ¥. '- -
b. 0.32' 0 \--)c.> /,-. , )...; - "" .

C. 0.37\~·J' IL."\,· \.1.J,.,;::" ., '"'. -) 4 :)'-) r-..4" - x 0 -r-:d. 0.50 ,. __ {:) . C,)'(' \ ".-'

. i .•... Jv;") o:)~ '. :'~I',
e. 0.89 '

'2 -, ,I / "\,

!\rv..b\ O~ )

,.\.-.:,

:- r) I 7" L}

.:»:

~ ~ 9 :2

5. Which is the dominant intermolecular force present in acetic acid, CH3C02H(e)?
a. London dispersion 1':' ',0"

b. ionic bonding -,,~ ." __L ,~
c. dipolelinduced dipole C '\ r

d. dipole-dipole (f'-. e \. C 1-.
® hydrogen bonding

o ·c.
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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/molK)
a. 0.0180 g/L ('-t -_~.J..l et .--
b. 0.718g/L (.•..M 0' '.

( I" '" /'.,0,. • t..t 'l.J >'II :'" '>'1. . el, c; .;-~\')c. 1.39 g/L ::c ~), ' ,-~ -

d. 3.19 g/L \L\ -::; I,...::...... .I ..- "(-",'r t 1'_'\
e. 487 g/L '2' (7, ) I"'~ \ \r. r l' )~) )

7. Which ofthe following relationships are true for gases?
s-

/. ~\\'
I. The volume of a gas is directly proportitinal to its pressure in mm Hg.
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 gas-constant R.
a. I only 'f' ':L .
b 2 I V J;. on y ----( i

C. 3 only
d. 2 and 3

\\)

'0,
I ,.
\

e. 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 H20 arel Lf g/cm '
and 1.00 g/cm-, respectively. -'; - f(\' c\·'"..., ~\
a. 3.19 m \' - 'j - ••• ~. "

b. 9.91 m 6,Cjb('J'M::' 1'1'\ x n.) ')Ic 1.,'') •••.. -:-(y\ ','-M
c. 13.0 m
d. 18.4m \y:(" i.-)'~",-,}vr:: _'1"\.4<: •.•. -=-,'if'" \lJ'j(/. VI

e. 29.2m \";; .,•.\ '<"", c"'I'j\,c)Cl "'-"'''' -z: ' ..•....
\/l..,--:' ~ \'t. ~ •. ~t. ~ \ I

9. Arrange KCI, CH3CH20H, C3Hg, and He in order of increasing boiling point.
y. C3Hg < He < CH3CH20H < KCI 1?'Il" ~.)., :
V C3Hg < He < KCI < CH3CH20H
c. He < KCl < C3Hg < CH3CH20H
d. He < C3Hg < CH3CH20H < KCl~
e. KCI < He < C3Hg < CH3CH20H

~.<~;.1

10. Which intermolecular forces are present il~~H3F(s)? •. L L'

\C(.\ -:; '11-(, (,

(1-i')t.)1-I7o\'(' ~ )('J
C.,ll,,"o -e- 1.\\.\.

\-\ (.:~, ~ e. L C. ,; _\ L. C _\ '\) L 'C', '.

I. London dispersion ./
2. dipole-dipole ' /
3. hydrogen bonding
a. I only
b. 2 only
c. 3 only
d. I and 2
e. 1,2, and 3
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II. What volume of O2, measured at 27.2°C and 735 mm Hg, will be produced by the decomposition of 5.22 g
KCl03? (R = 0.08206 L'atm/molK) -,

() ) ( -1. ,·I...-.JL \ ""Ci?' 0 "-\,1. -S- \W'h~16 \( '::, '\
('. "Yl.'1 \<::...c. \ J ""'1.'1 ,<"".). ) .J L I2 KCl03(s) ~ 2 KCl(s) + 3 02(g)+ '-.....S' ~ j...J / ./

'{7v -: {\ (L~ -::: 0,0(' ')8 ~ 01

\J -c {\j5. ,. ~'()~"~i-D:D;'?~.;~~ X ""'W~"\'5' '¥ ')
~ - . ~D . q Co -;{- ~ vA.

";:\,l.SL·

a. 0.0983 L
b. 1.09 L
c. 1.63 L
d. 199 L
e. 133 L

12. The lid is tightly sealed on a rigid flask containing 2.00 L O2 at 15°C and 0.723 atm. If the flask is heated to
55°C, what is the pressure in the flask? \j I I -r ~

""'2 f. \
a. O.230atm 'VJIj \) 'I1J

b. 0.465 atm ~ -:c G:- '\
c. 0.635 atm "'\ \ "\ 'I.

d. 0.723atm ~,1--z..))L'Z.) ~'L ::- 0.,8"1:1
e. 0.823 atm ---:;]8 . - '"'J1t ..

13. If3.25 g N2 gas is introduced into an evacuated 1.50 L flask at 325 K, what is the pressure inside the flask?
(R = 0.08206 L'atm/molK)
a. 0.330 atm
b. 0.485 atm
c. 1.29 atm
.j. 2.06 atm

/~r 57.8atm
--{~l' hich of the following gases can be liquefied at 25°C?

Gas boiling pt. critical temp. .
N2 -196°C -147°C
Cl2 -34°C 144°C
O2 -183°C -119°C

lv -::-'1\ n»:
~,:,"{\(L\.-'-I

a. N2 only
b. Cl2 only
c. O2 only
d. Cb and O2

e. N2 and O2

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

(JJ low temperature and high pressure.
c. low temperature and low pressure.
d. standard temperature and pressure.
e. high temperature and low pressure.

3
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__ ~ A line drawn between which two points results in a phase transition from~as to~uid?

- -

p

E J
T

a. A to B
b. B to C

(9 EtoB
d. E to D
e. B to A

17. Whi;;one ofthe following substances will exhibit dipole-dipole intermolecular force:?
a./d r: l, c.. 0 <.. '.;. ~loot e .. .J~."§: l v--'~ (I h"" C; 9. '1\ C2 Co.,;

d. ~C14 i U /- <,
e. CO .'0.. ,C)'.

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

A,'. masses i. _
IJY. numbers of molecules --V\, '. '.) I
c. molar masses v : J( \.v-O

d. densities
e. velocities

4
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3. Gaseous iodine pentafluoride, IFs, can be prepared by the reaction of solid iodine
and gaseous fluoride: h(s) + 5F2 (g) - 2IFs (g)

~.OOUflask containing 10.0 g h is charged with 10.0 g F2, and the reaction
proc-eecGuntil 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 If, in the flask?(tO~ts.)

( i o 0 T\ ( ~"\):: O •.)~q \..\~"'O\ J. "2 / I C o . '\J \:- Lo
~v. J ()"- "L '>?' v) / 'L- r-.

( c) ~ y \~,J;1 r-.~,\ ~ r,,i ~ \ ~\ f / .~
\~ " , ') "- ~ • _. , -::,). ,:. 'i;) ~ \ ~ "\.. «: ::-(). ,) )
" jJ C. I }I .:

- \

,~.

4. Hydrogen gas is produced when zinc reacts with sulfuric acid:

If 159 mL of wet H2 is collected over water at 24°C and a barometric pressure of
738 torr, how many~fzinc have been consumed? (The vapor pressure of
water is 22.38 torr. (8 pts.)

~')'<»\/." L (~l... -: o. \ S~ L ~~

\P \)-~(\ f<--r::
f\ -::.'1lv ~ , ~·~·t.,j">'~lo..~~ L.,') ~

1"0 \<...1":::\.~ - . .~'-:J'::- 1!..:)· O~ ~ ") ~ ,~I 1\.
I - \ (°.01,(' ,)10 <i\~~;i(--L~ ".f.,1 S' '}

[e . t,)()~ -S '; ,/.I_~.j!\\'L)(_~~t', )\ ::..".' ".
. \ t ", ..JJ Ir',

. - (0 D I' 'l. ~l (,'),':'''I.() ) L
~~' 0 ",,-'b.l wtl '2.') '-' '. 0, ·U-.Y0 PI Z u'\l {I.Nj\ '1. ..: .J • \

-----_.



5. The volume of a sample of gas is compressed at,.-constant temperature.
How does this change in volume affect the followmg?
Answer as: Increases, decreases, or no change. (6 pts.) \J ~ f'\

a) Average Kinetic energy of the molecules: \ nc.N...q ~ 'j

b) Average speed of the molecules: ('-(0 C ~ ..,--:'t~.
C) Number of collisions of the gas molecules with the containers walls per unit

Time: --~~--~~----
'i. "> c, l ,'.,-{(

6) Of the two compound, CH30H and CH30CH3, which is likely to be more soluble
in water and why? (4Pts.) ~ -z, 10 ~ 3 ==-G.-..?e - 1,-\

\.l.. ~ -1\, \ .

\ s > ~--: C - 0 - L - \.,
l .....--L- -'- 0 - l·': I \~ , ~ ~ i \..1. '(\

~ .~.~.:" J . ..

f1 ~ 0 t~ \) ~ \\~ \<-1 . ~o \oc L ~t.J/}\.z t'f\ v.;Je r
l..--> 1 \ 0

\:).zc..C-\.,-,~ &~ \\< \»)\.~.\ ~ .....~""~. f\-s ~,'fi\DW \pJcr ()

\

~ '\ • I) ~ \" ..J le
V\ ~'l\..'i 901.,-, V 'Nt ql s e ~.C~ f \ ;~~f ',i ~.~ \,A)\ \ \ M· 'f. ·\~rv\ r ,

C ~~C) c. \{ ~ 0"" ~. o~ \JV\.""~ t\ (~ j'''.H\ - V~\,,'\ ~\".J\:~I\ '-Z

o;v\ tNOt/\~ \~W1 rc.ee....\ ~\ lo~U1.vu... 0 f- ~~) d?'fk~~
~.r-: \' ~\uV"" \:-( •

Chern IB, Key Equations:

Gases

PY =nRT
PIYI = P2Y2
YdTI = Y2/T2

PIYI/TI = P2Y2/T2

nlNI = n2N2

d = PMlRT
M = dRTIP
PT = PI + P2+ P3+ ."
PI = PT. XI

~ =- m. c.p' At

; M = molecular weight

R = 0.0821 L-atmlmoLK
R = 8.314 J/mol.K
11= 4,184 cal


