Chem 111

Summer 2014 " Exam III Whelan
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estio molecules. Classify each as polar or nonpolar:
Question 1 lecules. Classify each as pol polar?
8 Points
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Question 2 | In our discussion on the consequences of molecular polarity, the data shown below was
4 Points used to discuss: '
Solubility of Some a) Membranes
Common Substances ) )
Compound Solubility in H,0 b) Micelle action
g/100mL .
o, 254107 18°C c) Fabric softeners
N, 2.0x10°  18°C @ Like dissolves like
NH; 89.5 0°C
co, 0.179 18°C e) De‘l‘er‘gen'l‘s
HCI 72.1 20°C
TR moleculehassp3dhybr'ldlza'l'lonwrl'h 3Ionepa|rs
6 Points
a) The electron pair geometry of this molecule is: TriconaL B\PIRRMID
b) The molecular geometry of this molecule is: LiNeAr
0
c) Molecule will have an approximate bond angle(s) of: 30
Question 4  Depicted below is the sigma bonds benzene (CsHs).
8 Points

a) The sigma bond formed between the carbon atoms is best described as being
between the overlap of two _5& hybrid orbitals.

b) The sigma bonds formed between the hydrogen and carbon is best described as
being the overlap of an i hybrid orbital on each carbon with the _\5__ orbital
on the hydrogen atoms.

c) If the pi bonds were to be depicted one would see 3 pi bond(s).

d) These pi bonds are formed by of overlap of the _ AP orbital on each carbon.




TG Classn‘y cach of the compounds o5 soluble () or pot soluble sy

6 Points

Magnesium acetate: _ S Sodium phosphate: _S Barium sulfide: _S

Question 6 Write a balanced chemical equation for the reaction that occurs when aqueous solutions

4 Points of barium iodide and iron(III) sulfate are combined:

3 Bala(m) +Fealsow)alag) - 3IBaNy(s) + 2 Felafeg)

Question 7 Werite a net ionic equation for the reaction that occurs when aqueous solutions of

RIS potassium hydroxide and hydrosulfuric acid (H.S) are combined.

RS + 2 OW - 5V + 20D

Question 8 Werite a net ionic equation for the reaction that occurs when an aqueous solution of nitric

- EIlis acid is added to solid barium sulfite.

N at
BaS035) + AW - Do+ ) + W0 (D)

Question 9  In the laboratory a student finds that it takes 23.8 Joules to increase the temperature

6 Points of 13.5 grams of solid platinum from 22.6 to 36.6 degrees Celsius. Determine the heat

capacity of the platinum the student measured?
For full credit you must show work.
Q= MXCXAT \
23.8 = 13.5XC X (36.6—5\‘1-(’3
23.8 = 13.5 XCx y
0
c=28_ oIy
13.5%\4
0.126| /9%

TN o i oF snlver-welgh mg 57 grams andomgm ally o7 ABC s droppedm‘ro o

6 Points

insulated cup containing 76.6 grams of water at 23.38°C. Assuming that all of the heat is

: transferred to the water, calculate the final temperature of the water.

Heat Capacity : H.O = 4.184 J/g°C Ag=0.237 J/g°C

For full credit you must show work.

Frg = 1971%0 31X AT
= 1 664 (Tp-97.48)
= 4669 Tp - 455.1

2q's=0
It 664 R-14551+320.5T3- 14332 =0
352.2Tp = Tqu8.3

Te- -_Tjﬂ.ﬁ ._Q\_\.Lfc.

qH0 = 76.6X 14184 X AT T 325.4

- 2205 (Te-23%)
= 32057 - 43R

A4.4 | ¢




Question 11

4 Points

hydrogen(g) proceeds as follows:
CO(g) + H.0(l) — COx(g) + H2(g)

When 8.57 grams of CO(g) react with sufficient H,O(l), 0.857 kJ of energy are
absorbed.. What is the value of AH for the reaction per mole of CO(g)?

For full credit you must show work.

¢o: 1.0\ +16.00

i 0.851R7 -\
= 13.01 .0 o 2222 L 3.30RT. oo
43.01g.m M= S 306 of
%.'573_59‘_',“!&.
m.ola

2.80 | kImol®

Question 12

Wheno3zgo f hydr‘qz"‘e (N2H4) ,s bur-ned ma bombca |or-|me-rep Com-a mmg 6oogof
8 Points

water the temperature of the water increases by 1.8°C. Calculate the heat of
combustion of hydrazine in J.mol™

Heat Capacities: H.O = 4184 J/qg°C Calorimeter = 420 J/°C
For full credit you must show work.
Quy0 = GO0 X413YX1Y Ngty: 2(yot) +ulio)) = 32.06 a-moV"

= 45183 iy
o.3agNMu)| ‘o qge03d

= 153 -

5 -l
G - STk T g = —5.38%0 T.od
98X\o " ™
Qe + G0 + 9o =0 1ase
Qra + 4SI8+ 156 =0
Gax = - SAT4 T

-5.28 X10°| J.mol™




Question 13
4 Points

Question 14
4 Points

Question 15
4 Points

Given the standard enthalpy changes for the following two reactions:

1) Hg(l) + Cla(g) ——= HGClo(s) ... AH® = -224.3 kI

(2)  Fe(s) + Clo(g) —= FeCly(s) ...... AH° = -341.8 kT
what is the standard enthalpy change for the reaction:

(3)  Hg(l) + FeCly(s) ——= HgCl,(s) + Fe(s) ...... AH° =2

For full credit you must show work.
() Ho) .06 = Hglas)  pH%= 243
~(8) Felh(s) = @ rolil  AW°- 3ul8
“3(9\ +Telh(s) = Hacogb)i- R(sy AW’ = 111.5

IWT.5 | kT

e sterdard amthel py - ange o the follomin g 6T s
K202(s) —= 2 K(s) + O2(9)
What is the standard heat of formation of K.O,(s)?

MGy = ZAH% Producks - ZAW% Reactanls
496 =083 Kis) + AMg0a(g) - Mg Ka0ald)
43 = A0 + O - Ny h0al®

A3 Kalals) = -H16R3

-496 | kI.mol™

You need to make an aqueous solution of 0.127 M barium hydroxide for an experiment in
lab, using a 125 mL volumetric flask. How much solid barium hydroxide should you add ?

For full credit you must show work.

BaloH)y: 137.33+ 2(16.00+1.0)

= 17135 g "
71,35 g.m 0.0159 mo? Ba(t); ”‘-333 = 2Ag
\ o

4 ol BaloW)y = 0.1X140.125
- 0.0159 1 Ba(oH);

d.1Q] g




Question 16
6 Points

Question 17
6 Points

For the following reaction, 9.68 grams of iron are mixed with 0.102 moles of oxygen gas.
iron (s) + oxygen (g) = iron(II) oxide (s)

What is the maximum amount of iron(II) oxide (in moles) that can be formed?
For full credit you must show work and give balanced chemical equation(s).

2Fe(d +019 = afeO(s)

q.@;gje;\ﬂ 0 mnd e
55 '853

¥
0. wdF| 270 o (13 o o0 01030 0.15 1F0 _ (9.904 mk FeO
o | O

| aFe

O.\13 | mol

For the following reaction, 3.43 grams of zinc(II) oxide are mixed with excess water.
The reaction yields 3.24 grams of zinc(II) hydroxide.

zinc(II) oxide (s) + water () = zinc hydroxide (aq)
What is the percent yield for this reaction?

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

Za60s) ¢ Ha0() = Za(oW)g

Zn0: 65.39+16.00
- %1.34 a.m&'\

0.042 nd Tnfog| 1A Wy _ 44y
3.3 00| \od e

Ki7
= 0.04al N& Zy0 (?)_B:L_‘E\ lw = -'130/0
4-11g

0.0l nd 7s0| | ol
\ Za0
- 0.042\ md Zn(oWa

Zalo),: 659+ 2(l6s0+10)
= 9340 g-nd"

TId| %




Question 18  If 15.0 mL of a0.105 M barium hydroxide solution is required to neutralize 21.8 mL of

8 Poins hydroiodic acid, what is the molarity of the hydroiodic acid solution?
For full credit you must show work and give balanced chemical equation(s).

Bq(OH\a + N1 = Balg + 2490

0.\05
15.0mL A\ Jml

s nd Balotly = ©.105¢0.015 = |.5TS 110 rof Balo)y

| 515Xl A Vﬁ(ﬂ\ha\ AL . 3500 met W1
N

3
3005 ™ oy
0.0d13 L

0. 144 [ m
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