EXAM III
CHEM 1A T
Part I (Multiple Choice, 69 points) Name QXN

e

For the following questions choose the best answer. (3 points each)
1) Hydrogen bonding exists between molecules of which of the following substances?
1. €EH3;0CH; II. CH3NH> ITI.CH30H IV. CHsPH;

A. Tonly
B. II only
C. III only
D IV only
(. E T and III

=

2) Under which of the following conditions does a gas behave most like an ideal gas?

B. 2.00 atm and 273 K Ee e
(CB.00Paand100°c ~ Qouras PGW MO9S

“D.1.00torrand 100°C Ao Ko vine o Ran Ceon = becoue
E. 2.00 torr and 300 K e ngsx/w—‘tlj—c °' %E g

3) Which of the following indicates the presence of weak mtermolecular forces ina
liquid?

A. a high heat of vaporization
B. a high critical temperature

C. a low vapor pressure
D. a low viscosity
. a high surface tension
4) Which of the following liquids has the lowest boiling point temperature?
A.F> B. HF C. N, D. CH4 @H2
5) Which of the following solids has the highest melting point temperature?
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For questions 6-8 use the following

figure:
6) What will happen to substance X Phase Piagram
if it begins at 1.0 atm and 40°C and the Eor Sobstance X

temperature is increased to 80 C under
constant pressure?

A) It will stay the same
B) It will melt
“C) It will sublimate

D) It will vaporize
E) It will condense

7) What is the boiling point of substance = 1 T i3
X at 1.00 atm? 4o 80 12

T(¢)

D. It sublimates at that pressure
E. Under 1.00 atm, it remains a solid at any temperature

8) All three states of substance X coexist (are at equilibrium) at/along

A. H-G curve
B. G-F curve
C. G-W curve

. point H
point G

_9) Which of the following gases would have the highest critical temperature?

(“A_NH; D.CHs e polaa oo cele
- ng = Aot Coun \/Lijd/u»&m v o

10) Which of the following substances will be most soluble in cyclohexane (CeHi2)?




11) Bubbles of oxygen gas from photosynthesis form on the leaves of an underwater
plant at a depth of 140. ft. If the plant is growing near the coast of New Jersey on a day
on which the atmospheric pressure is 760. mmHg, what is the pressure of the oxygen gas
in one of the bubbles mentioned above? (1 in = 2.54 ¢cm)
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12) A small bubble rises from the bottom of a lake, where the temperature and pressure
are 4°C and 2.0 atm, to the water's surface, where the temperature is 25°C and pressure is

1.00 atm. Calculate the final volume of the bubble if its initial volume was 2.0 mL.

A.0.72mL il ?j—_\‘?/
B.1.4mL T i
€. 1.5mlL
B 3.0ml;

.3 mL

13) How many liters of chlorine gas at 1.00 atm and 273 K can be produced by the
reaction of 86.9 g of MnO> with 0.200 L of 2.50 M HCI solution?

MnOs(s) + 4HCl(aq) >MnCly(aq) + 2H0(1) + Cla(g)
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14) How many grams of carbon dioxide gas is dissolved in a 1.00 L bottle of carbonated
water if the manufacturer uses a pressure of 2.4 atm in the bottling process at 25 °C?
Given: Ky of COz in water = 0.0301 M/atm at 25 °C.
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15) Which of the following (or combination of the following) will result in decrease of
equilibrium vapor pressure of water in a closed container?

I. Decreasing the amount of liquid water ™ © A ea«d’

II. Increasing the temperature Pheat oang

III. Dissolving sugar in water Yeo Qw»ﬂa.&xvx-c_ e e
IV. Decreasing the temperature <, NS LB, o

A Tand T ( DT and TV
@ land III “E. None of the above
C. III only

16) In how many grams of water should 25.3 g of sodium chloride (NaCl) be dissolved to

prepare a 0.0991 m solution?
_ el sob T
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D. 500. g x
E.7917 g

17) Calculate the molality of 6.0 M H2SOj4 solution. The density of the solution is 1.34
g/mL. ageusine VL
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18) If equal masses of O»(g) and HBr(g) are in separate containers of equal volume and
temperature, which one of the following statements is true?

[ A)The pressure in the O, container is greater than that in the HBr container.

“B. There are more HBr molecules than O, molecules.
C. The average kinetic energy of O, molecules is greater than that of HBr molecules.
D. The average kinetic energy of HBr molecules is greater than that of O, molecules.
E. The pressures of both gases are the same.




19) A mixture of two gases contains 10.0 g of hydrogen gas and 10.0 g of neon gas and
has a total pressure of 2.0 atm. Calculate the partial pressure of hydrogen gas in that

mixture. VKO«QJ‘("Z, ‘-\f@gw\a.ﬂ
0.0 X =4S el g
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D. 1.5 x 10° mmHg
E. 1.8 x 10° mmHg

20) The following gases are at 25°C:  Nj, Ne, Ar, Oz, Cl

The molecules in which gas have the highest average kinetic energy (KE), and the
molecules in which have the highest molecular speed (MS)?

A. N3 has the highest average KE and the highest average MS

. Ne has the highest average KE and the highest average MS

. They all have the same average KE and Ne has the highest average MS
D. Cl has the highest average KE and they all have the same average MS
E. They all have the same average KE and average MS

21) 10.0g of glucose (CsH1206; MW 180; a nonvolatile, nonelectrolyte solute) and 10.0g
of water are mixed together. When this solution is warmed to 60. °C, the sugar dissolves
in water. What is the vapor pressure of this solution at 100.°C? a2l +:0 Lo F
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22) In an effusion experiment it required 43.6 seconds for 1.0 L of an unknown ga\soto

pass through a small hole in a vacuum. Under the same conditions, 10.0 seconds were
required for 1.0 L of hydrogen gas to effuse. Which of the following is the unknown gas?

@Fz rake, i jfi‘*: (43 vSeo/1,> Mg : K, = A

O e & Ao I ©.6 seq Z.ss‘zf‘/l/we - =@
C.CHx
D. Ne , N = vl
- Bg.0l12_ 3 Nosenc
E.Ch See o



23) Arrange the following aqueous solutions in terms of increasing freezing point
temperature.(Lowest—=>Highest)

2.0 m NaCl, 2.0 m Sucrose(Ci12H2011), 2.0 m NazPOs, 2.0 m H2C20s4,

A. 2.0 m NaCl, 2.0 m H2C204, 2.0 m Sucrose, 2.0 m NazPO4
B. 2.0 m Na3zPO4, 2.0 m NaCl, 2.0 m H>C204, 2.0 m Sucrose
C. 2.0 m Sucrose, 2.0 m H2C204, 2.0 m NaCl, 2.0 m NazPO4
. 2.0 m Na3zPOy, 2.0 m NaCl, 2.0 m Sucrose, 2.0 m H,C>04
one of the above
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Part II (31 points)

For the following 3 questions you must show work and round off your answer to the
correct number of significant figures for full credit. Place your final answer inside the
provided box.

24) Adrenaline is the hormone that triggers the release of extra glucose in times of stress.
A solution of 0.64¢ of adrenaline in 36.0g of CCls increases the normal boiling point of
CCla to 77.29 °C. The normal boiling point of pure CCly is 76.80 °C. Calculate the molar
mass of adrenaline. (Ky for CCls is 5.02 °C/m, and K for CCls is 29.8 °C/m) (6 points)
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25) Write the balanced molecular, total ionic, and net ionic equatlons for the following
reactions. (5 points each)

a) BaCly(aq) + NaxSOs(aq)=> ©a 20, (&) +2valh (,a-%>
tn & ZCL ® ZMC: “+ &3,_"2'.—-—1- B SO (3 T+ 200 20k

o %@.\”7' — P 50, (s)

L
b) HCl(aq) +KCGHiOz2(aq) > WCoWs0, (@%7 PREVN u%ﬁ
Ht ¢l + f e e -\-&C/LHBOL()’@‘\- AR

e weok g i ol de et WMMD
WS+ Mo Bt Oy

e &



10

26) What is the concentration of phosphate ions at the end of the reaction of 45.0 mL of
0.300 M CaCl; with 25.0 mL of 1.00 M Na3zPO4?(assume the volumes add)(8 points)

zcamzca@ * 2Nay, o ) —+Ca (0, (D +ohuce (g

Sha = € =
8Ca vl Lot "'Z%%?)'— TR C_D\_%(Pobbp

6) + ohsat « e
2_ =
BeaTH 2000 — v e (oo, (D

& Wil e e DT Casbody,
mg 2e | 90 s &

= | \3.c a = \ S =
Frao [ o T "y \ iy
A \ D 0. Ollemel| :

oo L Otﬁﬁbﬂ\ l\\/A

6ie4o L x O30 mal Q‘,_QL % fvvel Ca™v

: =6, = i
= b oy O .0\3S o )
X ——M 2 Z}Mm,o-o
lm&.&(fu C !2'2_.
Loo mmeo x 3™eo Aogt
66251 x : L—(i«_a@_ ‘ v De.,t? = R
2 o . \- PO»; i 25 Ml
Poq i
0,028 meR ¢ i -;:)M-—-‘-' JC‘J;',Z Ammel o 2
_ ) P S - P() =3
Jokal el : ©.0) Sotb~el P - 5y g53H POy
O &3+ -
ok Qﬁ,uz_ ’\"’@
QA £ p e
0.045 L x L2Comel Call, ;M:i%waoi = D, oS met Cag (PO4), 0.22° H
(g Xe.- Cald,. =
£ e25E % l.oomrf Nu;fgi'x Z\Mj&ggegée z 061265 el C*B (’Po‘b?- %q
i -3
: Aol (5 9 twmee o, @
0. 0125 amal - 0,005 pmol 643,(?07-) 'Y S (08 — 0.00um
( ] \> 2 \v\o—QCa_g (eon) L o Nugdo, 90‘4-—3

3‘ —
©.0temol By | o 5255344 0,73
oo L




11

27) A gaseous compound is 30.4% nitrogen and 69.6% oxygen by mass. A 5 .25-g sample
of the gas occupies a volume of 1.00 L and exerts a pressure of 1.26 atm at -4.0°C.
Determine the molecular formula of that gas. (7 points)
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