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.) Two aqueous solutions were mixed in a beaker and the beaker became very cold. 1.) _A___
Which response best describes the reaction that occurred?

endothermic b.) endomeric c.) exothermic d.) exomeric
2.) Which of the following would have the lowest boiling point? 2.) __D__
a.) NacCl {-o& b.) CH30H c.) Fe ) CH20
Lot CV\s - hond wetallic erysh dipole -d pol&

3.) If the enthalpy of the reaction A + 2B --> AB2 is 59.7 kJ/mol, what is the enthalpy 3.) __
change when 0.3 moles of AB2 decomposes? opposdt 36 v\a%cdn\rc

a) +17.9 k) (by-17.94 c.) +59.7 k}/mol d.) -59.7 kJ/mol
O.Awol (=397 kT fmal = 4
4) The attraction for unlike materials is called 4) 43
@ adhesion b.) cohesion c.) capillary action d.) viscosity

5.0 A crystal has a very high melting point, is not a conductor of heat and electricity, 5.) __C_?_’__
and has ions at its lattice points. This crystal is

a.) covalent b.) metallic ionic d.) molecular

6.) A 22.5gsolid (MM 56.287g/mol) is dissolved in water and then reacted with 6.) __C!__
another compound. The enthalpy of solvation for the solid is +25.8 kJ/mol and
the reaction enthalpy is -17.2kJ/mol, with one mole of the solid in the balanced
equation What is the overall enthalpy for the combined process?

a)+8.6kl b.) -193.5 kJ _ (c)234K d.) -43.0k
2084 /10O XN Z =), 6155 b N
8(50 18’\‘0 0.39%" 6' X+as-%s+ro«sm\1uh‘§"} +SL{6L°%
T 7.)  What is the yrms for argon at 250.K? —_ 7)) ___b_
.’>y a.) 1.24 m/s 395 m/s c)12.5m/s d) 39.3 m/s
wHE— (i~ A

8.) Ifaballoonis inflated in a room and then moved to a chanber where the pressure 8.) __D__
is twice as high, what will happen to the volume of the balloon?

a.) the volume will be twice as big c.) the volume will be doubled
b.) the volume will be unchanged the volume will be half as big
9.) Which of the following gases would be the least ideal? 9. ﬂ

H20 b.) Ar c.) CH4 d.) Clz

10.) If the total pressure is 2.50atm, what would be the partial pressure of propane in 10.)__(3)__
a container filled with 5.36 mol methane, 1.87 mol ethane, and 2.04 mol propane?

a.) 0.705 atm b.) ¥.550 atm c.) 5.10 atm d.) 1.45 atm
_ A0\
Ly \ ) 0-“00&(;2.50&%‘5
2023F D (SNt 8N+ 10%

= 0.93073 et
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SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!! ALL WORK MUST BE SHOWN TO RECEIVE FULL CREDIT. 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.) List the strongest intermolecular attractive force that can be used by each of the following
molecules, then answer the questions provided:

Molecule A Molecule B

o . Strongest IMAF Molecule A: Jdiple-dipsle

Il L
G ¢ H W C=C G W Strongest IMAF Molecule B: H- bond
Molecule C Mojooe D Strongest IMAF Molecule C: dis perston

H H H H H H -
H—(|J:(|:—(|)—H H—<|;=<|:—<::—H Strongest IMAF Molecule D: d\‘b\pe,rsLovn

H—Cl?—H H
!

a.) Which molecule has the highest boiling point? wolecule B

b.) Which molecule has the highest viscosity? wolecuw\e B

c.) Which molecule has the highest vapor pressure? VND\QQUJ& >

2.) a.) What is the energy change, in kJ, associated with changing 84.62g steam at 150.0°C
into water at 20.0°C? Include the sign with your answer. MM H20 = 18.01528 g/mol,

AHvap = 40.79 kJ/mol R
Answer _ aa% h\}
A= (84 ’xc@(lﬂq og(foo 0% 2 B0 0°CY = - RY19.8T

S e R P TN
~46.19\x —
a M%( ( = - 19595763

w o\

= Y. LA 13 mel

NG Conp -
condongaion
0O°C_

b= W@(‘H%Lﬁ "é(aao%»toooog _ ’Maqhs
=-3a8334.,07 - AABIY KT

b.) Is this reaction exothermic or endothermic? Answer: exb\\-fr\emm (¢

%. Ols&%%

c.) Briefly explain your answer to part b:
entHhalp N value M%cd‘\\rg
Version D CHM101 2023F
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3.) What volume, in L, of N2O would be produced if 55.8g of solid C3HsNeOe (222.117g/mol)
decomposed at 150.0°C and 5.55atm according to the following reaction?
_‘_avrb ls C3HsN6Os (s) 2 3 CH20 (g) + 3 N20 (g)

m( Answer: L[k)al"'
!
55,8 (oo - 0.25122 mol [27!N0
6 AXA. 111 % Sold o | CsHoNuOe
Ca Hi N 0¢

PU=NRT = 0.193L5" mol N,0 g
(5352 (V) = (0 153USIMAD( 005306 EE™) (43 51c)

6'558\*\”\ 5.55 ocbn

N =452 |

4.) a.) Use the bond enthalpies provided on the cover sheet to calculate the enthalpy of the
following reaction per mol of CF20. Make sure to include the sign with your answer.

+ 0=—o0 —  » 2 O=C=O 2 F .

N
0O—0"

L
) a2V RD

+4 (- F) =4 (930 ©Tlmol) = ¢ A4 &S

$2(€20) = 2md (114 ET o) -+ 114¢RI

+ 1 (0=0) = (ol (1A N/"Y‘O‘B\j B bj—g

-4 (c=0) = =Y el (')‘%Cthx/mol>°’3‘quh‘

RS fyroly = = 314 D
— c—F) = — g wmol (Iﬁq [wo —
a( ) > + L3l RS

Answer: 2N dO %UVV\ tC

b.) Is this reaction exothermic or endothermic?

c.) Briefly explain your answer to part b.

cntHnal NN Po%\'h\ri
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5.) A gas was burned in a piston inside a calorimeter containing 25.00g of water at 22.4°C
As the reaction occurred, the temperature of the water increased to 58.6°C.

a.) What was the heat of the reaction? Make sure to include the sign in your answer.

= A - 319070
% Rt _ 3h’ﬁnswer: —3-19 kY

= (asb@@ (4.1%Y ‘5/%%3 (ss.u %< 23.400)

= 31803527 fnwatern —37%L.5AT Hor g

b.) If the reaction occurred at 1.00atm and caused the volume of the piston to increase from
0.50L to 2.00L, how much work was done by the reaction? Report your answer in
appropriate units for work.

W=-"P

Answer: — ISR-S
.90 L
—(1.0b ahn) (2.00L- O, 50L

— .50 L atmn ( tol.aa‘S\ - —|519%
¢.) What was the internal energy of the sys{'én%*m

Answer: 32{% O_\Y
A= & +00 - 3.4 kS

_2%L.SS +(~1519¢T) = — 343833

6.) Calculate the energy of the following reaction based on the formation enthalpies
provided. Make sure to include the sign with your answer. CH3COOH(l): -484.2kJ/mol;
C02(g): -393.5 kJ/mol; H20(g): -241.8 kJ/mol

—

-
—

CH3COOH () + 3 02(g) > 2 CO2(g) + 2 H20 (g9)

Answer:___ 1 %,Lo ) L‘ lQK

Z moduc“‘& -5 reactount s

= [j (D) + ;ZEHZ@} = [1(cdcoon) +3 (6
= @mo\ (,3‘%35 E.S)moh + Amel (“AL” RS l{&/mb’)

— [ Vol (-48Y.2 lﬁ,mo\\ +3(D§—3
= (=787 .06 —433.L 1S \ — [-484.2 k3 )
Version D = Iaqo.(_o h"g + LI%LI a ﬁ CHM101 2023F
= —1%LY kLN


Mobile User


7.) A balloon was inflated to 2.50L in a 20.6°C room at 1.04atm. The balloon was then taken
outside where the temperature was 15.9°C and the pressure was 658mmHg. What was
the volume of the balloon when it was outside?

20.L5C+ 2D = 29315 I 15.9°C +373.(5 = 289.05 K
Answer: a q 5 L

SRV AN -
O/l_rl %TL LS¥ mm HR ("\u()mm“‘% = 0&92.1?:?
(1Loqat (2508 (6.8u3n¥4am) (V)
293.7191C A%4. 05K
octm
5. 00885106y Lot/ = 0.0629953 = (0)

29a549¢ L=V

V=293
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