Exam 1A (2-hour)
Chem 1142
Spring 2015

Name: KEY

MULTIPLE CHOICE. [3 pts ea.] Choose the best response on the scantron sheet. [45 pts total. ]

Q1. Which of the following substances will have:a-dj {xolc—dipolc intermolecular force?

a) CCl4 b) BF3 ( C) 1;139’ d) NaCl C) Nz
Q2. Predict which ionic compound should have the highest melting point: v
a) LiF b) NaCl c) MgO d) CaS é) AlpP/
Q3. Truc or False: Hydrogen-Bonds are stronger than ionic-bonds. 5t / 3 -

a) TRUE (b) FALSE )
Q4. Pick the correct statement about the following molecule:

H

|

7~ N ~ -~
~
| H

H
a) it can hydrogen-bond donate, but not accept b) it can hydrogen-bond accept, but not donate
c) it can neither accept not donate hydrogen-bonds ( “d) it can both accept and donate hydrogen-bonds

H

Q5. An example of a network covalent crystal is:
a) ice ( b) quartz c) tar d) aluminum  ¢) sodium chloride

Q6. The enthalpy of ﬁlsio;\:.vaporization, and sublimation for a substance X hasbeen determined. Which of the

following possible sets of values is most likely to be correct?

AHoq, / KJ-mol™ | AHe,, /kJ-mol™ | AHC,y, / kJ-mol™
a) | -10 -5 +15
b) | —20 +30 -10
c) | +5 +12 +14 \—(4:@
(:15/ +10 +25 +35 A‘;\Wr 7A |
e) | +20 +15 +5 bﬂ_lt N D\rqu -
all ey

= \\\ />
: /QS N /Q \ ) ] A
;. wu\\) Y, A Houb = AHg, <AHsy



Q7. Given the following phase diagram, what is the boiling point of the substance at 3 atm?
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Q8. ‘Which pait of substances would be most likely to mix and form a2 homogeneous solution?
)__NQCU C{H 10 b) CsHu;/ Hzo C) CH3CH20H/ COz
Qi) CH;OH/ NH3 ¢) CHi/NaH —

Q9. 425 mL ofa0.281 M aqueous solution at 35 °C contamg(}’l 17Ag)0f an unknown solute. What is the molar
massof the solute? / '

(2) 98.0/mol b) 0.416 g/mol c) 102 g/mol
d) 0.0980 g/mol ¢) 102 g(_;;;pl-"'
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Q10. Which numbered graph shows the typical solubility of a gas in a liquid with changing temperature?
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QI1. - If the solubility of He(g) in water ac 25 °C is 6.6 x 107* M at a pressure of 1.75 atm, Ll?fn what is the ‘(0-*
solubility when the pressuge is changed t0 9.8 atm? C=k 66 oM 37 M
2) 12x 10 M 37%10° M )2.9x10°M 3 CJ%;““'“‘TJ — A
d)37x10? M )47 x10°M { "75{( o 3-7’7&0";41,(
QI2.  Which one of the following aqueous solutions would have a different boiling point than ;:_-_l.'n\)c other four? afw
AT = 2) 0.60 m NaCl (=% 10212 1) 030 mFe(NOs)s (= %, t-we2¢) 0.60 m NHNO; q 8o
p;‘ Cm d) 1.2m C¢H 2O f.‘:l.lt Ve /S c) 40 m LiIHCO; l':.Z‘ (w2080 i.::; -, \‘LW\ = g. 71( (’0‘%\
(7 E—— —
QI3. A semi-permeable membrane separates pure water from a solution of 1.0 M NaCl(aq) at 32 °C. In order to
stop osmotic flow, what must be done? ﬂ =(-M-&T =22 % |.o'-‘.‘i[ +0.08106 ‘i‘I‘-L’ y305¢
a) An additional pressure of 25 atm must be applied to the water side of the apparatus - b ‘

b) An additional pressure of 25 atm must be applied to the NaCl side of the apparatus
¢) An additional pressure of 50. atm must be applied to the water side of the apparatus
(d)An additional pressure of 50. atm must be applied to the NaCl side of the apparatus O Mol (@)

Ql4. Anaquecous solution of 3.0 m sodium phosphate boils at 105.3 °C. From this information, caleul a't‘?:i\)c
van’t Hoff factor. = ‘~~> AT;;5\§°C = (. kpw
a) 67 b) 18 )34 d)3.0 ¢) 0.85 5 .54 | 54X
Q15.  Which of the following aqucous solutions would have the greatest osmotic pressure at the same IL{:\_ D$2%130m
temperature? (=2~ M 1> PN%) &
2) 0.10 MNaCl (M=O-°"" 1) 020 M CiHL,06 1M >© ¢) 0.060 M CaCl, -3.4
d) 0.050 M (NH,),CO:s (@0.20 M NHNO; =5

Tz M-# =
S



Short Response.
Show ALL work to receive credit.

QI16.[11 pts.) Silver crystallizes in a face-centered-cubic (FCC) unit cell and has a density of 10.50 g/cm’. Calculate
the edge length of the unit cell in picometers. Be surc to sketch the FCC unit cell as part of your answer.

O=fot B fowfad) = Big +brd = S
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Q17. [11 pts.] Order the following compounds by predicted melting points. Explain in detail how you arrived at the
ordering. As part of your answer, be sure to identify the intermolecular forces that each substance contains,

i w

and be preparcd to draw Lewis/ VSEPR diagrams to support your answer.

CaO, CHsNHz, CH3C1, COz, LiF
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QI8. [11 pts.] Calculate the boiling point of an aqueous 34.5 % (w/w) solution of KBr with a density of 1.82 g/mL.
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Q19.[11 pts.] A 12.8 % (w/w) aqueous solution of an unknown molecular compound X has a boiling point of
101.30 °C. Calculate the molecular weight of X.

MOQC‘J“ = (=
AT,z (-l
.30°C = PN S

> | X
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Q20. [11 pts. total]

Drawmow

) [2 pts.] Give an example of a network covalent solid

l
Om;cd
e

C’/\C,
.

) [3 pts.] Sketch the molecular structure of the substance you identified in parta) above
C

N
4

o

0 m G

o) [3pts] Usingcomplete sentences, explain why the van'c Hoff factor is 1.3, rather chan 2.0 for
0.0500 M MgSO4(aq) at 25 °C.
( g MSSO . o™ PL{;&\
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d) [3 pts.] Sketch the hydrogen bonds between molecules of CH;OH
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BONUS Question:
In general, the enthalpy of vaporization of a substance is greater than its enthalpy of fusion. Why?

Gt 1b ey

That's easy for youte say... )
You're not Polar! !




scful Information

Periodic Table of the Elements

1A A WA IVA VA VIA VIA VIIA
1 18
1 2
H He
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Li Be B Cc N o F Ne
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Na Mg Al Si P S Cl Ar
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1 atm = 101,325 Pa = 760 mmHg = 760 torr

R 0082062 L
mol -
ATe= ikon
ky(Hz0) = 0.52°C/m

ATy = ikym
k{H;0) = 186 °C/m
c=kP

R=8314)/mol.K

IT=iMRT




Exam 1B (2-hour)
Chem 1142
Spring 2015

o FE\l ( (}Al/"\ — S W . { *LLS

MULTIPLE CHOICE. [3 pts ea.] Choose the best response on the scantron sheet. [45 pts total.]

QI. Given the following phase diagram, what is the boiling point of the substance at 3 atm?
10T
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\2) 350K~ b) 425K ¢) >S00K d) <I1S0K ) 160K - —

Q2. 4.25mL ofa 0.281 M aqucous solution at 35 °C wntamg_ 0. 117—5 nf an unknown solute. WhHat is the molar

mass of the solute? = ' [ H‘j
<a) 98. 98. O_g/__]_oL D b) 0.416 g/mol c)102g/mol | '~ff o lf‘v*\ }
d) 0.0980 g/mol ¢) 102 g/mol ~
Q3. Which pair of substances would be most likely to mix and form a homogencous solution? 1:" 000Uk
2) NaCl/C:H,o b) CsHis/H,0 ¢) CH,CH,0H/CO;
) CH;OH/NH, ¢) CH./NaH

bof Pol‘f '



Q4. Which numbered graph shows the typical solubility of a gas in a liquid with changing temperature?
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Q5.  Ifthe solubility of He(g) in water at 25 °C is 6.6 x 10~* M at a pressurc of 1.75 atm, then what is the
solubility when the pressurg is changed to 9.8 atm? AN A
_4 '. 3 =3 ) L/ e P
a)1.2x10*M (b)3.7x10°M €)29%x 10> M AT /
3 LAV S
d)3.7x10*M €)4.7x10°M \—- A T Lb =l = /Mkb

Q6.  Anaquecous solution of 3.0 m sodium phosphate boils at 105.3 °C. From }t‘j'us information, calculate thc

van’t Hoff factor. e - 513 ________
a) 67 b) 18 ()34 d) 3.0 c) 0.85 2,0wmx0 52 m
Q7.  Which of the following aqueous solutions would have the  reatest osmotic pressure at the same
" (4,\_ temperature? =1 (M=C 20M izl, (M=0.20 (%
Tl=Me 2) 0.10 M NaCl b)020MCeHuOs z ¢) 0060 M CaCl, ' M = O - (8N
X M d) 0. 050 M(Ekk)zg% (¢) 0.20 M NH,NO;~ ) ERTIVY
ich of the following substances will have a dipole-dipole iRt oul: orce?
Q8Whhfhfll g sub ill h dpldpl lecular f
a) CCL b) BF; (H.0—  d)NaCl )N,
Q9. Predict which ionic compound should have the highest melting point: ‘ < 3t(% 12 = 5
2) LiF b) NaCl ) MgO d)/CiS <) AIP 5
Q10.  Which one of the following aqueous solutions would h.wc ad _,fﬁvr ent bmlmg point than the other four?
/,le-ho (w 2) 0.60 m NaCl =2 b) 0.30 m Fe(NOs); ¢ ¢) 0.60 m NHNO; =2
o e d) 1.2 m C¢H,06 =\ C¢) 0.40 m LIHCO; ™ c“—Z—

twma O B0~
QI11. A semi-permeable membrane separates pure water from a solution of 1.0 M NaCl(aq) at 32 °C. In order to

stop osmotic flow, what must be done? -
a) An additional pressure of 25 atm must be applied to the water side of the apparatus : .
b) An additional pressure of 25 atm must be applied to the NaCl side of the apparatus JICE: v ((3 |
<¢) An additional pressure of 50. atm must be applied to the water side of the apparatus
(" d) An additional pressure of 50. atm must be applied to the NaCl side of the apparatus




QI2. True or False: Hydrogen-Bonds are stronger than ionic-bonds.
a) TRUE \b) FALSE

Q13. Pick the correct statement about the following molecule:

i
_N

a) it can hydrogen-bond donate, but not accept b) it can hydrogen-bond accept, but not donate
c) it can neither accept not donate hydrogen-bonds (" d) it can both accept and donate hydrogen-bonds

Q14. An example of a network covalent crystal is:

a) ice @uar_tf ) Jtar d) aluminum  e) sodium chloride

Q15. The enthalpy of fusion, vaporization, and sublimation for a substance X has been determined. Which of the
following possible sets of values is most likely to be correct?

AH%, [ kJ-mol? | AHP,, /k]-mol? | AH° /kJ-mol™
a) | -10 -5 +15
b) | 20 +30 -10
o) | +5 +12 +14
~d) [>10 +25 +35
o) | +20 +15 +5

breal a:w.,.romah—t}_
breek S;:f%“ TMF

Gmee ok S%{% S;ﬁs—%g



Short Response. (= |
Show ALL work to receive credit. /‘

Q16.[11 pts.] A 21.8 % (w/w) aqueous solution of an unknown mol¢cular compound X has a boiling point of
101.10 °C. Calculate the molecular weight of X.

AT = ¢. Ko m

LgO:ﬁz-c/M
e ° = |.10 <
AT, = torwe ~Eo =
e ATe . R 2.]15me
_ m — - (] i

SR e US.

2. H,0 = 0.0782kg H0 | 21\l X 5. (65 YalX
e o 2TBE g P10 :
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M e e ARk
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Q17. [11 pts.] Silver crystallizes in a face-centered-cubic (FCC) unit cell and has a density of 10.50 g/cm?. Calculate
the edge length of the unit cell in picometers. Be sure to sketch the FCC unit cell as part of your answer.




Q18. [11 pts.] Order the following compounds by predicted melting points. Explain in detail how you arrived at the
ordering. As part of your answer, be sure to identify the intermolecular forces that each substance contains,
and be prepared to draw Lewis/VSEPR diagrams to support your answer.
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Q19. [11 pts.] Calculate the boiling point of an aqueous 39.5 % (w/w) solution of KBr with a density of 1.89 g/mL.

AT_ e Ky-m (Br— }C+f“£) 1—6(7(?0\,
201 ay
Otéz.c/w*
S —
WA = Tb ;#me‘ Kéf:_/\/\\/‘ TS
(e ﬁ ré, HL \‘.\ \\I

= - 55_[0‘ mol B

0 —> 3% t@r{ \mol KB
3 \ (14 OS B |




Q20. [11 pts. total]
a) {2 pts.] Sketch the body-centered cubic (BCC) unit cell.

b) [3 pts.] If every lattice point in the BCC unit cell contains an atom, explain how to calculate how many
atoms there are in the unit cell.

i + lxl = Q_aJNJ/MJ‘CkQ(.

¢) [3pts.] Usingcomplete sentences, explain why the van't Hoff factor is 1.3, rather than 2.0 for
0.0500 M MgSOj(aq) at 25 °C.

L ‘*# f}sc(ﬂ; eac['\ &)-’V\Jq »\WJ‘ L?"e"‘h 6&"““ ;"\J'D-
J’ M»OSOq. H“O (a?/\ + Soq. (4;) ,exFecF = 2

N r{’a&\g SENL o P%-*M Sb‘,‘. dw il E‘ﬂn_f_"_(m"‘ ‘Oq.r\ +

Ntfu.u 4 Pa!h(-v) = (L2
:'f- M3504 a’oq-frl- a‘isma;aﬁ = |
d) [3 pts.] Sketch the hydrogen bonds berween molecules of CH:NH,: S QA/‘MC J‘) Lf [ 0 R
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BONUS Question:
In general, the enthalpy of vaporization of a substance is greater than its enthalpy of fusion. Why?
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i.Helpl Help! I'm dissolving!

( But bears are insoluble...

” That's easy far you to say.. I. |
« You're not Polar! '




seful Information

Periodic Table of the Elements

1A A HA VA VA VIA VIA VIIA
1 18
1 2
H He
101 2 13 i 18 15 1’ 4.00
3 4 3 [] 7 8 9 10
Li Be B c N o] F Ne
a4 9.01 10.01 1201 140 16.00 19.00 20.18
11 12 ] * 15 16 17 18
Na Mg Al Si P 8 Cl Ar
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19 2 21 n » P2 P F-] F4 F7] 2 » as 2 3 £ 35 36
K Ca Sc Ti v Cr Mn Fe Co NI Cu Zn Ga Ge As Se Br Kr
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37 » 39 40 “ 42 43 “ 45 48 47 48 48 S0 51 &2 53 54
Rb Sr Y r4 Nb Mo Tec Ru Rh Pd Ag Cd In Sn Sb Te | Xe
8547 6762 1] .2 s 2] 8] 101.07 10284 10642 | 10787 11241 114 $18.71 12176 | 12760 126.90 13128
55 s€ 7 R n % 7 ] n [ 7 «© et 82 o 4 (53 %
Cs Ba* | Lu Hi Ta w Re Os ¢ Pt Au Hyg ! Pb Bi Po At Rn
129 1733 | e 17649 | 10095 | wmIm w8 19023 19222 19508 | 19657 | 2059 | ;43 | 20 | mEm 24 {3l
o7 3 108 104 3 106 07 108 109 110 111 12 113 1 165 116 17 118
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st S8 ] ] a1 [+ 63 [ 3 % o7 ] (] n
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1991 “0.12 4091 14 (149 15036 15190 15725 | 15898 | 16250 0493 16726 g 17304
& 20 (7] 02 93 ] % [ o7 [ ) 100 w0 102
HISAC Th Pa u Np Pu | Am | Cm Bk cf Es Fm | Md No
227 23204 2104 | 23808 [237] P44 o] 1247} (2] 251] 252 RSN [250] [59]

1 aem = 101,325 Pa = 760 mmHg = 760 torr

R=008206 2L R=8314]/molK
0 mol K 0

AT = ibym AT:= ikon IT=:MRT

k{H,0) = 1.86 °C/m ky(H20) = 0.52 °C/m

c=kP



