MULTIPLE CHOICE (2 pts each): Write the ONE letter corresponding to the correct answer on the line
next to each question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER MUST BE
WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

\‘s
1) When 2 g sugar is dissolved in 100 g water, sugar is the _ 1) D
a) solvation b) solvent ¢) solution olute
2) If temperature is doubled at constant pressure, what will happen to volume? 2). C
a) increases by half b) decreases by half
(c)yloubles _\Q_ . YA . ;_d) decreases by 2
b T, 2
3) What is oxidation number of manganese in MnO4~ ? 3) A
a) b)+8 c)+4 d)+3
2=7  “2yd= —¥ A Mn= -l Mt
4) What volume would be occupied by 2.86 mol of gas at STP? 4) Eﬁ
2)7.83 L (o) 641 L ¢)0.128 L d)253 L
2. Yool (B2UE) = Loy
5) Which of the following would have the greatest conductivity in aqueous solution? 5) C
a)4MNaCl 9§ tons b) 3 M Caz(PO4); tnsoluble
()2 MAI(S04)3 10 16ns d)2MFeCly3 ¢ 1ons

6) What type of experiment is most likely to be conducted in an ice bath to prevent a glass  6) C
flask from overheating?

a) endomeric b) endothermic @exothermic d) exomeric

7) In order to measure the enthalpy of a chemical reaction, it is best to use a(n) 7) B
a) closed system @isolated system
¢) open system d) buffered system

8) ) What concentration of nitrate ions would be present in a 2 M solution of Fe(NO3)3? 8) %
a)9 M b)3 M cyl8M 6 M
N0y X 3 = [
9) What is the partial pressure of nitrogen in a balloon containing 0.34 mol Ny and 0.28 9 b
mol CO9. The total pressure in the balioon is 0.98 atm.

D033am - b)12am ¢) 0.44 atm .54 atm
_Oe I o . S ) s P, 13 -
A Ny ® 0.3046 T8)nat O v, .54 O.94% (G Aehmy= Q.94 atm

10) How many liters of hydrogen gas are needed to produce 10 L of ammonia according in ~ 10)
the following reaction: 3 Hp (g) + No (g) — 2 NH3 (g)

2) 6.67 L (D15 L ¢)20L d)30L
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SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all questions
carefully!!! Show all work. Make sure to include units and report all mathematical answers to the correct
number of significant figures. Write final answers in designated locations when indicated.

1) How many liters of nitrogen gas would be produced if 287.6 g TNT (227.132 g/mol) reacted with
oxygen at 400. K and 1.00 atm according to the following equation?

4 C7H5N3O6 (s) +21 0p (g) — 28 COy (g) + 10 HHO (g) + 6 N> (g)

|
nok o QOB

Answer : LQ(K’\)*LE ;
(s mot bz

Raae i

27,0 o, TNT (7% @%\ el ol THT (22002 1 499 vl M,

PN = N RrT

(LM%‘\;{&J\; (155 (00831 =
N T o

*f (W\ W)

N= (023 L — b3yl

2) What is the concentration (molarity) of an HCI solution if 24.8 mL of 1.50 M Ba(OH), is needed
to neutralize 39.8 mL of the solution?

Ba(OH)2 + 2 HCl — 2Hy0 + BaCly

B
A9.F L mm} = 0.0 %L
2 m«dm 8.02% 1
/180 mat N (;l ok W«

Answer: l% ri' M

OO0 YL BobH i) & 00312 e Boloty |7 o % %‘}

0. 074 e HCL

s (AT — 3
M@,:{BV\!U"L—} OO L"LQE - i, % LO Cg 3 M«v s L %" f %Wt&
o.03u8 L -
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3) a.) What mass of Potassium Permanganate (KMnOy4, 158.0339 g/mol) would be needed to make
500.0 mL of a 2.500 M stock solution?

VLN o
500-0 vl (angmé Y} O.5000L Answer a: 197.% A
N
2. %@ ool N\ PN l 58.0%3%4 "
O SOQOL e / fl d o :(::}k ............. - r;m;-::lj‘“” = \C\ ) . ['i} Ll q
!
1an, %
b.) How much of the stock solution in part a would be needed to make 250.0 mL of a 0.550 M
solution?

M:\\)i:' (\fEZ‘UZ S )
Answer b: 55.0 b

(25000 = (0550M)(250.0 mb)

g - (0.550y0(290.0 ) - 55 0 ml
‘ A. D00 P
4) a.) Write the products of the following reaction, the total ionic equation, and the net ionic equation.
XL =) 4+t

SnCly (aq) +ANaOH (agq) —  Sn(OH), (€9 + 4 Nall (a8

Total Ionic:

. ot el :
ST+ AtLToamy + ANGT (6 + QOHT (ady S (0, @ + ANeTen

Net Ionic:

Sﬂz NN aOH (g

b.) Write the products of the following reaction, the oxidation half reaction, and the reduction half
reaction.
o 42 - ¥~

Fe + CuBrp — lfe:%\{ug A fr:b

Oxidation: F o [ 2 R
e @ AT R
Reduction:
f/h‘a J;i J’i‘ - o kf ®
o B AET s fa

¢.) What is the oxidizing agent in part b?
A 10‘{{_}
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5) If 5.63 mol of gas in a 25.0 L cylinder at 1.56 atm and 25.0 °C is moved to a new 20.0 L cylinder
at 20.0 °C, what is the pressure in the new cylinder? Assume no gas is lost in the transfer.

’?‘\,LL /PL\}?

ane

T“TT\ ma'”t:z Answer : LO’KR arm

=Sk atm
N, = nio

e A A Rl

c 1D 9
T, 2 a5.0°C + 37305~ 298,15 [« 30*?' 63 ’
1 {)‘,Q?‘-‘) e
=t G 030807 ek %? &
V, 7 20.0L | K A
2 - - et B
,f'
Ny = nle. ng. Bl oo/ = (’?QC’}“O L)
| 3%, BHl T
T, = 26.00C+ 0315 = d4505 K 20.0Y Tk

?2" = 1LY ect =2 [ oRasy

6) A 0.550 mole sample of a sugar is burned in a calorimeter, increasing the temperature of 100.0 g of
water from 20.0 °C to 35.5 °C.

a.) What is the heat released during this experiment? Answer ;{0498 S en b 4 N

%: S AT I5.60¢
(100.00)) (4184 > o()( 36,59 - 20.6°C)

=LY, 4T = WHAOT o LHAY RS

b.) What would be the enthalpy per mole of sugar burned? Answer: W% 3 i mol

—LATRS g kS|l = 1L R Il
0,550/
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7) a.) What is the enthalpy of the following reaction?
2CHg + 70 —  6H0 + 4COy
The standard enthalpies of formation for the compounds involved are:
CpHg: AHf® = - 82.8 kl/mol HpO: AH¢* = - 285.83 kJ/mol
O7: AHy® = 0.000 kJ/mol CO9: AH¢® = - 393.5 kJ/mol —
Answera: 3133 RS

A- H = HP\{"OC‘L}C:\"‘@ o~ H l('_eac,m‘fﬁ's .
# [(~a85.83 el %) + (3935 Sl 1) | ~[(-825S e +(0 B8l 1)}

= [-1Ha% + (15 |~ = 156 + &) _
= —3098.9% BS 4+ k9. T T -3 3% kY

b.) How much heat would be releasd from burning 5.5 mol of ethane?

Answerb: T 81909 ‘Z,S

— ’?\ &
A mo\ 6(\’\(}1"9

- 28589 S 5 — 300 kD

8) a.) A reaction producing 2.48 mol CO9 gas was conducted that increased the volume in a piston
controlled chamber from 0.00 to 3.42 L. The reaction was run at 56.8 °C. + 22,15 =

a.) What was the pressure in the system?

4.l atm
PV = AN T " Answer a: \
QI - (245 YOO %2?&) Tasy) .
AL 2.U3Y 7=l ot
b.) How much work was done by the CO7 to move the piston? —
= =P Ay Answer b: — L3O A

= = (1%L oab)(BHAL-0000) = =LY ek ([?[5?§° ) (0T

¢.) If the heat required for the reaction was 123.7 J, what was the change in internal energy?

Al =G +to

%

Answerc: @&%@ E

e

= 12075 + (- 8660 TS) - — g3 T
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