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MULTIPLE CHOICE (3pts 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.

1.) The attraction between like molecules is referred to as 1) ___D__
a.) adhesion b.) viscosity c.) tension @cohesion

2.) Which type of crystal is hard with very high melting points and lattice points 25 M
occupied by atoms?
(2).covalent b.) ionic c.) metallic d.) molecular

3.) Which of the following molecules would have the highest boiling point? 29 ___6___
a.) CH3CHs @ CH3CH20H c.) H3COCHSs d.) CH3CH2Cl

4.) If the enthalpy of the reaction N2(g) + 3H2(g) ——> 2NH3(g) is - 92.6 kJ/mol, what 4.) __C___
is the energy change when 0.250 mol NH3 decomposes into nitrogen and
hydrogen gas? .
a.) + 23.2 kJ/mol b.) - 23.2 kJ/mol @+ 11.6 kJ/mol d.) - 11.6 kJ/mol
- 0.2350m0\ g""}’-}{fﬁfﬁ-\ = LG S |
5.) How much heatis released by a compound that raises the temperature of water 5. __ﬁ__

from 20.00°C to 45.00°C when it is burned in a calorimeter with a heat capacity
of 18.58 J/°C.

(2)4645 ) b.) 1.943x10%) ¢} 7432x10° § d) 1110
15.9% T[oc (H5.00°C- 20.00°CY =YLy, 53 :
6.) Whatis the enthalpy of the overall process if 0.500 mol of solid NaOH is 6.) __D s

dissolved in an aqueous solution of acid and is then neutralized by the acid
(NaOH+HA--> H20 + NaCl). AHsolv = -44.51 kJ/mol; AHxn = -60.2 kJ/mol

a.) -7.75 kJ/mol b.) -15.5 kJ/mol c.) -105 kJ/mol (d)-52.4 k)/mol
Q.50 mol| (— QUgs | hx{mol

7.) What is the vrms speed of diatomic oxygen at 35°C? R = 8.314 J/molK 7d ___/?2_

a) 7.387 m/s 490.1 m/s c) 15.50 m/s d) 165.2 m/s

(%3(8’%&05308.333_
19

8.) How many liters of SO3(g) could b?m%%e frg‘g?Z.BL of O2(g) according to the 8ol = 3

reaction: 2502(g) + O2(g) --> 2S03(g) ?

a)23L b)12L o\ () 46L d)9.7L

ASL (75 D

9.) After two chemicals were mixed in a beaker, the beaker felt very cold. Whattype 9.)__ ‘2

of reaction has occurred?

a.) exomeric b.) exothermic c.) endomeric '_ @ endothermic
10.) How much energy is released when a molecule of C2H4 is formed? (See cover 10.)__[:'* >
sheet for a table of bond enthalpies; you will not use all of them.)
2276 kJ/mol b.) 2003 kJ/mol c.) 2468 kJ/mol d.) 2629 kJ/mol
TR ~ : | a
i Q1Y () + 620 = 2’0
/ R

2022F_D |4



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!! SHOW ALL WORK. If your work is in a different location, you must
make a note of this in the given work area for the problem in order for the work to be
considered for partial credit. 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.) What volume of carbon dioxide can be produced from the decomposition of 24.8g
dinitroanisole (C7HsN20s, 198.135g/mol) at 150.0°C and 1.624atm?

C7HeN20s5 (s) + 6 02(g) > 7 CO2 (g) + 3 H20 (g) + N2 (9)

Answer: l - g, 8

&L\.%% (_LT_O_L_> - 6.135 16 wol DN (l"f?fif?i\
\QEJ%S‘% Imol BNAN

= 0.8k mo CDJ

(1. )V = (0.81617m0)(0, O3] L;jgp (43721500
\j—" l%uqqst

2.) How much energy, in kJ, is required to convert 95.4g ice (18.01528g/mol) at -8.5°C to
water at 87.0°C? AHfus = 6.01 kJ/mol

. Answer: [’O%Q IQS s
= (95.80)( 2.03 Slgec) (0.6°C- (-¥5°C) = 1L4L 13T = b4 b kO
N %) B |

Sl LR T [ %Al
C'(D'L‘%(\%.maa%c& = 5.2953 mol (,_5 “\ : 3l.8

ot

‘ 3 & T2 24,130
%= (586 (Yuawu Tlgec) (8720 (- 0.0°C) > 312643 = 0140

4’_//,_______—————-—/

L%, 19% S
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3.) A 2.50L container of gas at 22.1°C and 0.9958 atm was moved to a room with a
temperature of 38.5°C and connected to a larger container so that the final pressure of
the gas was 632 torr. What was the final volume of the gas in the combined containers?

\od7n
paatorr (R0 = 0.83157% abm Mesmaggret: 1l

(6.905% (20D (0561519 odmd(V3)
' 195.351C ) 2115

S (6.831919 abrd (V2)
O. COBHBLEGT 12 7 = 21100 I

ALANE Le odrey = (0.531579 auhed (V2)

Va= B.19994%L

4. a.) How much heat is released or absorbed if dissolving 5.87g of a compound with a
molar mass of 129.46g/mol changes the temperature of 25.00g of water from 20.00°C to

25.36°C? Make sure to include the correct sign with your answer.

| _2000°% o
%z (39.009 55 (u.l%q’ﬁ/céog(%&b"%fv?en o LT3 S

B LA AE S Qo= YRS

Answer: exotHhexymic

b.) Is this process exothermic or endothermic?
Briefly explain your answer.

cithey  @yu negodus
o demp of wedker [enuivonment

c.) What is the enthalpy change per mol of'compound in kJ/mol? Make sure to inclu
correct sign with your answer.

Lol ~ (, kS
5.8 (m> : D048 Bwa] Mhsier. =195 [mol

nene eeaod

de the

Lina iy - | 25
1¥S | — 535,71 Sl (“m:r

0.04s2H ‘am&

o
s —18. 91 k3 | mol CHM101 2022F
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5.) a.) A reaction occurs in a piston which produces 0.782mol of gas at 25.0°C in a volume of
6.65mL. What is the pressure in the piston?

ATEO atm
Answer: :
(P)(0.00LbS Q (6.19%2m0 ) (0.0F A L 3(3% ,514)

P = 2877499 aty

b.) If the volume of the piston before the reaction was 1.03mL, how much work was
done? Make sure to report your answer in appropriate units for work
ot RS

Answer: _ ’ (DLl G.S

W= ~PAV = — (@541 ahm)(0. C0llS L~ 0.0003L)

. cum(‘o‘&“\ 8.0k S

6.) Use the provided enthalpies of formation to calculate the enthalpy of the following
reaction. AHf. CH3CHO = -166.35 kJ/mol: CO2 = -393.5 kJ/mol; H20 = -285.8k]J/mol

2 CH3CHO (g) + 3 02(9) > 2 CO2 (g) + 4 H20 ()

Answer:

Peod 2(-393.5 Blrol) +14(-238.% <Slmot)
= -7%7.0 k3- 4B R
= —1930.2 kS

Reac’ a(= k3 Blwot) +3 (0 Slwol)
= “5ER.N b

AH'Y\,L\/\ - iAH ’:;,"\Qci o ZAH el
L 105D 8 ke Gsl NG
= = 15891,9 ko
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molecules, then answer the questions provided:
‘,//h[ bond

H

H (:‘i 3 {.}OL‘L—“)QU :

t
H

both ”LQ o

l H—C—C—H

¥ g,u'F digperstM

H H

7.) List the strongest intermolecular attractive force that can be used by each of the following

H bond

NG Molecule C—H / H
Molosilte & ” I/ <|:/ Strongest IMAF Molecule A:
H—C—C—H €t
| |

Strongest IMAF Molecule B:

H bond

e s H Strongest IMAF Molecule C:

dipole— dipole

d\s parsion

o \ & Strongest IMAF Molecule D:
H—C—C—H -

a.) Which molecule has the highest vapor pressure? mole Q.u.h h (wec*}w"f ’MM:B

b.) Which molecule has the highest melting point? mole culde B <3*YZ«Y‘:C¢\§_Q{ |§~”§F’)

Version D

c.) Which molecule has the Highest surface tension? wolecule B ( Sm‘\»%lﬁ* MA FB
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