CHEM 101 Exam 2
Student:

I Multiple Choice (20 points)

1. Which of these compounds is a strong electrolyte?

g;le - 5""""‘) lﬂ’lse ; u.Sc(uUt 104..( (umfo.,,w/
N 2 ;
C. CH;COOH (acetic acid) €. Slided < Hext A~ Y
D. C,HeO (ethanol)
OH

2. Which of these compounds is a weak electrolyte?

A. HCI '
CH3COOH (acetic acid) weak qc..J > we«.[c e( e"\""{‘t?(t
-C. C¢H1204 (glucose) . . Te + N2 3 e
D. 0, shde? +  Text pp 02,113,
E. NaCl

3. Which of these compounds is a nonelectrolyte?
A. NaOH
. HNO; . . p .
C,HgO (ethanol) not on. ¢ . Slide 3 ) sl.de q ) 2».’(. p/:)é/cm ¢ 2 ("1@‘(4040[)
D.KF
E. CH3COOH (acetic acid)

4. Identify the reducing agent in the chemical reaction
d + NiO; + 2H,0 — Cd(OH), + Ni(OH),.

D Qo> Q™ iy e . oxidned
C.H,0 l‘eluz..m’ aaen’l‘
D. Cd(OH),

E. Ni(OH),

5. Sulfur dioxide reacts with chlorine to produce thionyl chloride (used as a drying agent for inorganic halides)
and dichlorine oxide (used as a bleach for wood pulp and textiles).

SOx(g) + 2Clx(g) — SOCly(g) + Cl,0(g)

If 0.400 mol of CI, reacts with excess SO,, how many moles of Cl,O are formed?
A. 0.800 mol

. 0.400 mol [mol CLLO
0.200 mol 0.4 md Cl, ¥ i wml €1,
D. 0.100 mol 2 mol o

E. 0.0500 mol
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II Short Answer (41 points)

6. (16 points) Give the product(s) for the following reactions, and balance the equations.

a) B_AgNOa(aqH CaCly(aq) » & A3 Clesy + Cq(/UUs)zc«r;) 5 pLs
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7.(10 points) Write the net ionic equation for the following reaction. First expand the equation to show all ions,
then cancel all spectator ions, and finally write the net ionic equation.

Fez(SO4)3(aq) + 3Na28(aq) — Fezs3(s) + 3NaZSO4(aq)

3Fe 31’(«7\ t "3‘5(3.;:'(41) + éA/q* (ag) + 3 52'(&.1) >
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8. (15 points) For the following unbalanced reaction:
KCIO3 — KCI + O,

a) For the reactant and the products, show the oxidation number of each atom of each element.

KClIO;: K4l KCl: K_t 0, 06 -
’ CL1S cl =1 ’ s Sledes 35-92
0~ ’ f/ué/om (/rS’

b) Write the half-reaction for the oxidation step:

a0t — Opcqy + He™

"o gr 1 S
(or ~ & )
c¢) Write the half-reaction for the reduction step:
-{
(™ toe” —> Cl 3p7s

d) Balance the equation below by filling the blanks with the proper coefficients (lowest whole-number ratios)
AKCIO; - RAKC + 30, 3pts
III Calculations (39 points)

9.(9 points) What is the molarity of 250.0 mL of a solution containing 5.9 g of sodium chloride?

Vacl: (2298437 #3545 3 Yglml = 5%. 4428 gfuo|  2pts
, I
i‘b_ - ool mol 250.0ml x — L = 0.2500 |_
S """233/4“[ 2pts 2pts
0.10) mol - O,‘-Ia"\ M =0.404M ?F'fs

0.25001_
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10. (8 points) Water is added to 25.0 mL of a 0.866 M KNOs solution until the volume of the solution is 500.0 mL.
What is the concentration of the final solution?

MIL‘ = MzLZ
(35~OML\(0.‘€(0(0@) p (SO0.0mL) MZ (M(. cance( /' thes Case .

Caaverss.ua toO L »ot ’22‘4"“/)

M, =0.0433 M

K}

‘1@)‘1”. q,Lg
Chatellie, Exqam2 #*%

11. (8 points) Calculate the concentration (in molarity) of an NaOH solution if 25.0 mL of the solution is needed

to neutralize 17.4 mL of 2 0.312 M HCl solution.  Je . 4 %% m

NaOH cagy + HCl cagy == Mallcqyy +H,0 o)
\ ]
moles Hel: (©.0134 LY (0.3 mol /L) = §.4292/67 mo]l Hey

lond MaQl o 2 it0™ il MU Mg 0H
h\ol H({
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12.(14 points) The insecticide DDT was formerly in widespread use, but now it is severely restricted owing to its
adverse environmental effects. It is prepared as follows: Jeut: 3.104
14 . .

CHCILO + &CSHSCi —  CuHeCls + Ho0 Chatellle., Exam -#S

chloral chlorobenzene DDT

If 10.00 g of chloral were reacted with 10.00 g of chlorobenzene:

a. what is the maximum amount (mol) of DDT which could be formed?
b. what is the limiting reagent?

c. what is the % yield, if 12.15 g of DDT is produced?

[0.00 - S .(
berel> 14F.39 / ) -~ O0.0?34¥ mol r's
chloral 7/”’0 (47.394 lmol
. o lo.00 .
(,,HSCJ : 112,567/ | %% . 0.0%¥992 mol 3/7’5

13.56 g lmof
DOT - 359Y.49 9/mal

chlordbentee 2
T
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