Chem 111

Summer 2015 Exam III Whelan

Question 1  Classify each of the following molecules as polar or nonpolar?
8 Points
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Question 2 In our discussion on the consequences of molecular polarity, the diagram depicted below
4Points  was used to discuss:
a) Membranes
b) Micelle action
@ Fabric softeners
d) Like dissolves like
e) Detergents
Question 3 A molecule has sp’d? hybridization with 2 lone pairs.
9 Points O + h A
a) The electron pair geometry of this molecule is: clanedron
b) The molecular geometry of this molecule is: SQUARE PLANAR
0 0
¢) Molecule will have an approximate bond angle(s) of: 90 “80 )
Question 4 Depicted below are the sigma bonds in formaldehyde (H.CO).
8 Points
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a) The sigma bond formed between the carbon and oxygen atoms is best described
as being between the overlap of a(n) é& hybrid orbital on C with a(n) E&
hybrid orbital on O.

b) The sigma bonds formed between the hydrogen and carbon is best described as
being the overlap of an _5& hybrid orbital on each carbon with the 1S orbital
on the hydrogen atoms.

¢) The pi bond formed between carbon and oxygen is the result of the overlap by of a
3P orbital on carbon and oxygen.

d) The lone pairs on the oxygen atom are found on _5& hybrid orbitals




Question 5

Classify each of the compounds as soluble (s) or not soluble (ns):

6 Points
a) Calcium iodide: S
b) Magnesium hydroxide: NS
¢) Barium fluoride: NS
Question 6 Write a balanced chemical equation for the reaction that occurs when aqueous solutions
4 Points of lead(IT) iodide and iron(III) bromide are combined:
3 Pgrli(Q[,\ + 2 B3 (aq) - I () + AFelslp)
Question 7 Write a net ionic equation for the reaction that occurs when aqueous solutions of
- EIlis potassium hydroxide and nitrous acid (HNO.) are combined.
OH™ + HNOg (ag) - Nog~ + WaOW)
Question 8 Werite a net ionic equation for the reaction that occurs when an aqueous solution of
IS hydriodic acid is added to solid barium sulfite.
at
At + BasSO3d - B 4+ Ha0l) + SDa)
T Al 2 9 sample ofcopper £ 99.8°C s dropped < beaker com‘ammg 153gof aterat
7 Points

18.5°C. What is the final temperature when thermal equilibrium is reached?
Assume the beaker neither absorbs nor loses heat.

Heat Capacities: H,O=4.184 J/g°C Cu=0.385 J/g°C

For full credit you must show work.

Qa0 = 153 (4.184)AT
- 640.152 (Te~T¢)
= 640.152 (T - 18.5)
-640.152 Te - 11,8448

>9's =0
640.152 T - 11,842 3 +15.862Tp-1S83.0 <0

656.04Te = 13,4253

Geu = U1-2(0389) AT

- 15.86a (T~ Vel
15.962. (T -999)

= 15.8621p - 1583.0

13,4353 _ 905%

T@= 656.014

i

20.5]°c




Question 10
8 Points

Question 11
6 Points

In an experiment, a 1.452g sample of L-ascorbic acid (CsHgOs) is burned completely ina
bomb calorimeter. The calorimeter is surrounded by 1319g of water. During the
combustion the temperature increases from 24.21 to 27.15 °C.

Assuming that no energy is lost fo the surroundings, calculate the molar heat of
combustion of L-ascorbic acid based on these data.

Heat Capacities: H,O =4.184 J/g°C Calorimeter = 784.2 J/°C
Molar Mass: C(,HgO(, =176.13 g.mol'1

For full credit you must show work.

- 1319 (4.184) (2715 - 24.2) :
rpo =13 / ) I‘.HSRQ‘ | med - S.D\QL;X\OBNOP

- a3 3
= 16,2413 3 [176.139
_ 784 8(20.15- 24 2)
! 28205( 55 X Qrwn = 18,530.5 1
R 3 244 1103 el |
Sqs =0 _ _2947695 T.no

— -l
Gaw + G0 + Jed =0 - - 9.2ugxi06 3 .mdl

Qaxy + [0, 244 97 +2,305.95 =0
(ZR)(N = - l8,530.5]

[
-2.248X10” | T.mol?

Given the standard enthalpy changes for the following two reactions:

(1) Na(g) + 2 02(9) —2NO2(9) .. AH° = 66.4 kT
(2)  2N,0(g) — 2 Na(g9) + O2(g) ... AH° = -164.2 kT
what is the standard enthalpy change for the reaction:
(3)  2N0(g) +3 02(g) —=4NO2(9) ... AH° = ?
For full credit you must show work.
@) 3 N0 = aNa@ + 0a(g) AW: - l64.2 RY
(12 AN +4019 - uNoa@d AW = 1328 RT
N0 + 3029 7 4 N02@) 314 R

- 3LY [kI




6 Points

Question 12

Using standard heats of formation, given on the first page of this exam, calculate the
standard enthalpy change for the following reaction.

H2CO(g) + O2(g) — CO2(g) + H20(l)
Z AHg P (Produds) - AW (ReacYorn's)
AW COa(5) + A3 WA0() - MG HaCOg - MHEOL(H
-393.S - 2858 4 lle.o - O

Ay

"

Question 13
6 Points

6 Points

- .0ya3
l3.7gl‘[_9h\ \mdl Vo = Z'&L:m = 0.241L
12718.119
= 0.0493 nd
24l | mL
R - ' 7ol e rooction 0126 moics T oroma @

Wha’r is the maximum amount of carbon dioxide that can be produced?

-563.3 |kJ

How many milliliters of an aqueous solution of 0.204M magnesium iodide is needed to
obtain 13.7 grams of the salt?

For full credit you must show work.
MqIa

94.31 +2(126 %)
= 218\ g.moV"

#NOQ - M X\‘(L\
0.0433 = 0.204 x V(1)

For the following reaction, 0.126 moles of propane (C3l:‘35 ar'emlxed wu’rh O 222 moles of
oxygen gas.

propane(g) (CsHs) + oxygen(g) —* carbon dioxide(g) + water(g)

For full credit you must show work and give balanced chemical equation(s).

CaHg(@ + 50a@ = 3C0a(g + 4 Hal(9

0126 of Gl | 3 oy
1 caMg

o.20 mof Og|3 P ©0.133 mo¥ COg
5 0Oy

- 0.313 md <Oy

O.133 | mol




Question 15
7 Points

Question 16
7 Points

For the following reaction, 3.43 grams of oxygen gas are mixed with excess butane
(C4H10). The reaction yields 1.97 grams of carbon dioxide.

butane(g) (CsH1o) + oxygen(g) — carbon dioxide(g) + water(g)
What is the percent yield of carbon dioxide ?

For full credit you must show work and give balanced chemical equation(s).

2 C4Hio + 1302(9) = § COa(y) + 10 Ha0(Y

3439 Qo I _ 6107 nh 0, 0JM}E’£ < 0.0658 od €O,
- 2.01+2(169 = 1401 g.mdl ™ °-°658_“‘w - 3.8
CQQ' [d. . \(\'\OP - . 3

9
9% (3-%-9 100

68.d | %

What volume in mL of a 0.178M hydrochloric acid solution is required to neutralize 24.7

mL of a 0.158M calcium hydroxide solution?
For full credit you must show work and give balanced chemical equation(s).

CaloWy + AH® = Coly + 2HaO
wnd GoloH)g = 0.158%0.0a43 = 190K 10~ rood CaloW)

390md Calog | 3 HO®  _ 731x10 med HE
| CaloM),

#md HA = My V(L)
18103 = 0.8 XN ()

. 1807 | g 0u3qL
\llL) 0.118

53-9 |mL
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