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Exam 1A

3. Given 2.34 mg of porphyrin, C20H14Na:
a. Calculate the number of moles of nitrogen in porphyrin

Cao Hy Ny = 200 2516 gl

®

= 0.0023Y 3 ¥ L’fﬁ_d_ - 0.00000% 539 mc}‘

2.34 mg

1
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b. Calculate the number of atoms of hydrogen in porphyrin @,_M_,-__.wu_\
2J Jf \q A
)0 [ Go2H0” " oS _ ks
0.00000 3534 wa\ {, Hy by » Y ol H PG e PR T

4. At 1.09 atm and 1.130C, a 3.85 g sample of gas occupies a volume of 2390 mL. Calculate
the molar mass of the gas.

win = ﬁt . (3'85))((0‘03?06&0'5?\x(?w'm:) ®
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N— e

PV
(1:0aabn) x (a.260 L)
X

5. What is the rms speed of molecular oxygen at 448K?
L 92t 31.043Y 9/ {J tf) . @6’3)4‘!?29 b
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Exam 1A

6. Strychnine, a deadly poison, has a molecular mass of 334 g/mol and a percentage

composition by mass of 75.42% B, 6.63% H, 8.38% N, and the balance is oxygen.
a. Calculate the empirical formula

asuwe 007 eor gaaf}:

254 g C x | wio - 6.27924Y padl C @
12.01\3

6634 Hy \me) . (57777 wd H ©),

\.ooqqcla
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b. Calculate the molecular formula
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Exam 1A

7. A brass alloy contains 74.7% copper, Cu, by mass with the remainder of the alloy being
zing, 7n.
a. Determine the number of moles of zinc in 43.6 g of the brass alloy.

Brays a\\mj" M. 7% v, 255 1 'ZV]®

—

k’{gé)j 0\“0% X 0.253 = I\ 05,0’@-3—3"1 @

2

Efﬁj

1\, 0303 9 Zn v\ wel 2y - 0.163604 4~ Ld_% mol 2w

T

b. Determine the number of atoms of zinc in 43.6 g of the brass alloy.

SUPLS ‘
0. 16869 wil 2n , G.01¢0" alomy - 02¢10"” abvay 2y |
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8. In which direction will the reaction below proceed given the conditions:
X (g) + Y (g) > Z (g) Kp = 1.00 at 300K
a. [X]=[Y]=[Z]=10M
v . O
KC_ -~ kP Q - L ]

Exam 1A
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b. Px=P.=1.0 atm, Py = 0.50 atm
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hlorme trifluoride, CIF3, is a valuable reagent because it can be used to convert metal
ox1des to metal fluorides:

NiO (s) + CIF3 (g) = NiF2 (s) + Cl2 (g) + O2 (¢)

a. Balance the chemical reaction above.

@ 6 0 )+ U CF [@\‘) —  NiF, () + 2 C!Z,Ké) 4 3(72(3)

b. What mass of NiO will react with CIF3 gas if the gas has a pressure of 250 mmHg

at 20.00C in a 2.50-L flask? é/\\

zS’OmmHjX \O‘\M\ - 0323an
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Exam 1A

c. Ifthe CIF; described in part (b) is completely consumed, what are the partial
pressures of Cl2 and O2 in the 2.5-L flask at 20.00C (in kPa)?

r\aﬁ = 0,034 2 MO‘

| i
0.0342 wol ([F; ¥ - = g0 "“‘)@C‘Z

U wo\ C\F

3
0.0342 wmol C\F 3wl 02 - 0.02;»‘65.:“(@07_
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d. What is the total pressure in the flask following part (c)?
PTOIQ\ - p()l 1 ?C.L = |7 1@ + 25 kP = ,{\’L\Z (3;*

¢. Given the partial pressures in part ¢, calculate the percent yield (by mass) if 0.090
atm of Cl2 (g) and 0.060 atm of O2 (g) was generated in the reaction.

Thevretinl yields My, 2 0.0 F wal Cl, x 309009 . 12129 Cly
o { w0\
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Exam 1B
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Exam 1B

1. Given the systemic and common (trivial) names below, determine the chemical formula:
a. Cuprous bisulfate

(‘u H lx'uxl @

b. Boron trichloride

Etb @

c¢. Nickel (II) cyanide
Vi (e, @

2. Which of the following chemical formulas are incorrect (circle those that are incorrect)?
Write the correct formula where possible.

a. M\gO4I§,,
IS 04 IF STUOSATS
@ nUNT CORRECT™

(¢

o NaOzr
) Vo, O

d. CaCrOs«



Exam 1B

3. Given 3.43 mg of porphyrin, C20H14N4:
a. Calculate the number of moles of nitrogen in porphyrin

CooHiy Moy = 3103716 g[wal

ENC |
.._,_3__?3_ L 0.00343 9 x val . - o,0000 \loY] vn@ol

V000 310.3516 g

09,0000 1105 | o) CZUHM ‘\’q ” qw‘ i\) B éq L{ZHOJWLOI ) i

e i i )

] wol (20Haq lw

b. Calculate the number of atoms of hydrogen in porphyrin

t.o2eto CLLWS-\ ;
0.0000 MOS| mol ClaHMNu\ X \‘q“"‘)\“ X 4 SIMO al?WLSH,

| wol (3()H“( W\.( \ Wla‘ H

4. At 1.36 atm and 36.560C, a 4.07 g sample of gas occupies a volume of 2180 mL.
Calculate the molar mass of the gas.

Mm = 3__\!:‘-: = C\\fﬂ\a,) Qc 05206 Lu‘m\ . (30?-?llc) @

wol: lc

N (196 abm) (2170 (,)

mmda) g4, "l 9[%40‘

s e eeed

5. What is the rms speed of molecular nitrogen at 448 K?

wel 1000 g wo)
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Exam 1B

6. Strychnine, a deadly poison, has a rgolecular mass of 334 g/mol and a percentage
composition by mass of 75.42% H, 6.63% H, 8.38% N, and the balance is oxygen.
a. Calculate the empirical formula

assvme

e

“{_.O”f}

S

100% ¢~ 9
2342 q C x l__f") 6230 Ud wel C @

6«.636") H ¢ _i wel = 6. 51774 mol H @

\-0076"{3

?-33’ﬂ N x lwol - 0.59%283 mol N @

M.006 7 g

CLS?J OK/_\,".“_E’_L- - o0.5fqand} wmol O @

\$.4944 \\j

C_@il"f_“ﬁ N 6.5113% No_.S’ﬂXLA’L Oa.S’QSw'-;
PR AL 0.5a8 Y 7 2.5 F . Sad]

Cio.uq Mg Moo Qoo Yl - {z;anlU
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b. Calculate the molecular formula

o My e = 334 glv«o\
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Exam 1B

7. A brass alloy contains 81.5% copper, Cu, by mass with the remainder of the allow being
zine, Zn.
a. Determine the number of moles of zinc in 44.4 g of the brass alloy.

e ¥ Zn@

N mtenmiet

Reeis albj . 31.S% Cv,

lel.vlﬂ albg X 035 = ?.Z_’_‘(//y’il @

€211 g zn wl 2 . 1256 o (_o)zﬁmo)i"\__d
65):3613

b. Determine the number of atoms of zinc in 44.4 g of the brass alloy.
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Exam 1B

8. In which direction will the reaction below proceed given the conditions:
X (g)+Y (2= Z (2 Kp=1.00at 300K
a. [X]=[Y]=[Z]=085M

CD %) (w35 ) . 176

K.- k PR 0L R
e G o)
<o- .00 S
< -
(0.98106 (- a \3 (30%
vW)\'K
@\(C: zki,é
K. CKC/ epover FavereDd (1)
f '
MmSt P ROVE
b. Px=P.=0.8 atm, Py =0.75 atm
@P: _,P_sz— - "()ﬁ__ = l‘ 3} @
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Exam 1B

hlorine trifluoride, CIF3, is a valuable reagent because it can be used to convert metal
oxides to metal fluorides:

NiO (s) + CIF3 (g) 2 NiF2 (s) + Cl2 () + O2 (g)

a. Balance the chemical reaction above.

@6 Vo () s yar, q) — ¢ MO+ 20 + 3 %h)

b. What mass of NiO will react with C1F3 gas if the gas has a pressure of 270 mmHg
at 24.00C in a 2.70-L flask?

39UMMH9¥ \ C\)L’i = dgggsajm

Voe = PV _ 5 a Jeom Mg
aw PY - [03530'*"‘%‘( 9?_._“)_\ (@qu :

T ClF,
R 003)06 C B <M? |5):> 4
we\: K
I ol C”‘} regeted 0.034342 wol c!FS o Aé"‘“" Mi O = Q)"?Ol wo] MO
U wol cl§,

s L\ FN3 e ( m
0.05901 wmil MO ) x 0 2 UM e \»\L\QA/.OnU



Exam 1B

¢. Ifthe CIFs described in part (b) is completely consumed, what are the partial
pressures of Cl2 and Oz in the 2.7-L flask at 24.00C (in kPa)?

nCle . 0.034342 wd C[F;

0034342 vl CIF, x 2wol S . o, aaeF I wel Cly

{hﬂo‘C\F Q
003N wel UF,, 3 wel 02 - 0,095 wl o,

Ywol (lrj

V4 { Nt
Pcu 2R (“’ <~m¢:nmm (&It ¢ w‘\ RCZC'?'S k) . )¢, w0 o~ |18 k't E
\/ e e L Hu' KJ oo - !
N @ -
Po s AT (@ 0245'lm0l3 [f }MSI ,,_.-fti (ZQ?"TKB: 27.00 er \2F H)r‘
) ——— AW A S -
v a7 )
d. What is the total pressure in the flask following part (c)?
y _O)
l‘{ulcx\ - ?Cll 1 PU) = 8 Uy 37 kb ,E WLX
e. Given the partial pressures in part ¢, calculate the percent yield (by mass) if 0.080
atm of Cl2 (g) and 0.055 atm of O2 (g) was generated in the reaction.
TH?fiL‘L‘LL! 0.0\96F wol (l, y 7"-‘”3_’__3*(“ 5 \‘3QJPC\Z
| wol
0.02951 wo\ g, 3aaflqy . o CMQQJ o
ol
AauhC o,
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( 0.08200 (/'0"1\5 (2q’,} n’k)
wol
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Exam 1C

1. Given the systemic and common (trivial) names below, determine the chemical formula:
a. Iron (III) oxide

\:8203

b. Xenon tetrafluoride

Xe ng @

¢. Mercuric chloride

HGClL & % @

2. Which of the following chemical formulas are incorrect? Write the correct formula where

possible.
- FeSO3
(onveRT @nreTt
b, NHsH2PO4 © (Vwﬂ,PRi’
(o,
¢.\ Ti03 m— .
\ no, (@&

i

G g
NaC\ @



Exam 1C

3. Given 4.34 mg of porphyrin, C20H14Na4:
a. Calculate the number of moles of nitrogen in porphyrin

C’?C)qu‘\’\i'. 310, 3716 9

439
—= = ooodg v lwol . seppis a:?t-ic?vo\
LecQ 0.3516
N
g
0,0000\3 ¥4 ol ()OHM qu 4 wo_______’ A = EE_—S‘—Q_;\‘OJWS;_W"‘?_,_WU
| wel (o My W

b. Calculate the number of atoms of hydrogen in porphyrin

0000013934 wol  Cao My Myx N'M\H 6"”‘03 by ‘l '5(’” _CVL'WI) i
\ WH)‘. (’UHM M( ‘Vnol H

4. At1.17 atmand 17.67.C, a 3.35 g sample of a gas occupics a volume of 2104 mL.
Calculate the molar mass of the gas.

mms g RTT Q'ﬁﬂ \3 X [/0' O“QGM\ k\ (zaa §2 K»
PV

L\ m{w\) ( 2. 104 L)

WWMQG3
5. What is the rms speed of molecular chlorine at 448K? j
Loch' 30005 g o\ - Uodoq0r ks
ad l()&f’V\c/ o)
3¢ (L2 T v""f(«i%?k)

wolk ) U

030qed EW”

W

Uemi = 346,439 | 397 |




Exam 1C

6. Strychnine, a deadly poison, has a molecular mass of 334 g/mol and a percentage
composition by mass of 75.42% ﬂ,c'6.63% H, 8.38% N, and the balance is oxygen.
a. Calculate the empirical formula

asyne 100G o~ 1099

FS42 9 Cx I\ - 27 qdd wil ( @

lz-dllg

W dml . asmn) e d (D)

|. 0o 70‘43

%7-35’3 N x ,\;”_t"’_L - 0.595283 wol M @
M.@o@?“{ﬁ

cl,Si}g 0 x _‘_f_f’_},_-.m - 0. 9904 mol O @
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Cevrmng Hy i Ny Csanes
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(/‘0“’4 Hﬁ /uluo Ooo K L = ‘LCZ\ sz I OZ \
b. Calculate the mormula
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Exam 1C

7. A brass alloy contains 85.6% copper, Cu, by mass with the remainder of the allowing
being zinc, Zn.
a. Determine the number of moles of zinc in 46.5 g of the brass alloy

Ly &l&h{) LogSé% (o, MY ZV\@
46.59 x 014y = 6696 o 2n(@

6539 g A

b. Determine the number of atoms of zinc in 46.5 g of the brass alloy

g IS
00240\ mol 20 x Q‘UIHO wkw ;\&16(»1021( f &V\j

\ W O‘ 20




Exam 1C

8. In which direction will the reaction below proceed given the conditions:

X (@ +Y (g ~>Z(g) Kp=1.00 at 300K

a. [X]=[Y]=[Z]=15M
L‘ @Q /-1 ’ S 0-66——
Koo Ko ALY oms)

sl Q e ¢ tC_ Peonuct) PWH Veh €10

6[0.08206L-/C.J‘;.‘"'\>(30c§‘ Y ey @

mut toLe

Q=P . 0 - ug®
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Exam 1C

ool

hlorine trifluoride, CIF3, is a valuable reagent because it can be used to convert metal
oxides to metal fluorides:

NiO (s) + CIF3 (g) = NiF2 (s) + Cl2 (g) + 02 (g)

a. Balance the chemical reaction above.

@@ wio )+ aafy (4) — 6 LiF () x 2CL(1) + 30,4

b. What mass of NiO will react with CIF3 gas if the gas has a pressure of 290 mmHg
at 29.00C in a 2.90-L flask?

240 MH9 ,\J_‘El"—'& ~ 0\35)16011'%’\

T’ ) - e o \\‘. Ve ' \
- [0 0X206C ah \ x goz.\Sl(>
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AN (,\LQ ‘ ; ( . AJIO \ & -
CIF; 0 0. 0uyuey  wol C\F, bwmol 717 = 9. 066945 wol M D
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Exam 1C

c. Ifthe CIF3 described in part (b) is completely consumed, what are the partial
pressures of Cl2 and Oz in the 2.9-L flask at 29.00C (in kPa)?

“chJ = 0.04463 wol

. 2wmol . _ 6123'§ wol Cly

0.04463 wul CIF

U ol 1%
0.0446Y wol CIFy , 3w\l . £.0334F2 wol O
LIMICIG
P - T 1P, )
Ve, * ﬂ’\% 2 e 2315 w0\ ) AGRTL ""“"%@fz o S 1A o)
(2 QL)

e (om0 ) (o0,

(? a L,)
d. What is the total pressure in the flask following part (c)?

p’w\al: P()? o Qn) 2 24 [P+ |4 ko, = m%:

¢. Given the partial pressures in part ¢, calculate the percent yield (by mass) if 0.098
atm of Cl2 (g) and 0.065 atm of O2 (g) was generated in the reaction.

TW{,‘A}, 6.022315 wol Cl, J0.905y \_3323? cl,
\wol
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| wel
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