Fall 2023 CHM 2045 Exam 1 Review o IgBC‘ %

*The material covered is from chapters 1-5* o %'IC >

1. The two most abundant isotopes of chlorine are 35Cl (34.99 amu) and 37Cl (36.99 amu). What
are their percent abundances? (Hint: Use value from pe periodic table)

3 SClis 37%; TClis 63% | = X Y 340 = 3L\'qqf‘+ 3690 )
3Clis 23%; *'Clis 77% —=x =X aq( \-
©) 35Clis 77%; *’Cl is 23% | -x = 66 4 = 34.0ax ¥ 26.44(Y

x =\ 35.US = 34.90x 3,.9Q - 36-09x
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©) 35Clis 50%; *’Cl is 50%
ALY = -2X
2. Given the name of the compound, writggts molecular fokfrula. 2 2 0 1 > | C\
a) Vanadium@nitride V© N = \‘3N5 %7( lm—?‘)‘l |
: . - —
b) Iron @mtrate. Fe N03 = Te m3

) zlspg:sé}:;z;izpha%;y Wi SO \ = x9N
0 = YO =
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3. What are the molor catand th = (W) u,ho} 78.5 g of al w 33
at are the moles of each fonland the n ero each atom in ofa e? .
o e REBTRAEET oo < 231
I.  0.241 mol AI** V. 2.76%10% atoms Al iX. 1.66%10** atoms O
II.  0.459 mol AI** VI.  5.47%¥10* atoms Al X.  9.32*10% atoms O
ML 0.987 mol SO VIL  4.14%10% atoms S 78.59 A, (), 1w Bigbd, _ o 2200 mol Byt
IV. 0.688 mol SO4* VIIL 6.3510% atoms S 3W2. ‘53 mz‘s““)s
-22Q4 mo !\\z‘”‘\\s 2mol B = 0.M50mon A", .02 XIS gt _ 3
a) 1L IV, V, VII, IX oot Plshdy —;,mrms 2 276X1% ol
¢) 1,1, IV, VI, VIIL, X = Py g

d) 11, III, V, VII, IX

e) None of the above 0. Wsmo\soq A0 | oonehems | g0 mso

1o\ S')q \mol S

4. You have a concentrated stock solution of HCI. The concentration is 8.2 M and there is 1.5 L
of stock solution. 752 mL of stock solution are taken and diluted to 1.2 L in a volumetric flask.
65 mL of this new solution are taken and diluted to 125 mL in another volumetric flask. What is

the final concentration? N Ml'
a) 2.7M ‘ Q‘E \L\é '725‘5 N\L t;lg\mb
b) 62M W
|\ AL o ) 82M ‘\“\ aam G i G"omL

d) 3.4M M\“\ N‘z\‘l St soonon () g%{oam
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NE 530 W '*“ “2’)‘-5\36‘“
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5. In an experiment, 25.0 mL of a gas with a pressure of 1.00 atm is contained in a balloon at 25.00°C.
The balloon's temperature is adjusted until the pressure is 0 75 atm at a volume of 31.1 mL. What is
the final temperature of the gas under the new conditions?2 * \‘2 AT ?2 v,
o 1 Y4 - —_—
123 272 C L L) () orfe) _Loseila \.M 208. s

¢) 23°C 19%. 6k X ZS'W \m’ﬁ\

d) 273°C X = 2’]6 K = 298¢ -273.\§ = 6 C
6. Write the balanced molecular and et ionic equations for the combination of silver nitrate and
sodium chromate. G “03 > pﬂNOS
Nat GOy D Na (iOu 3

Nuzc‘zi)\‘ log,) +2 (\5(\\03 U’Qy\ > 2NoNo %) Pg, L0yl
M (ag) + Ci04*Tag)+ 2Ag" (ag)+ Z‘% (ags) > M,% _2_2{(_)3‘(@& Ag Lol

Coy?-tag) + 28g @ —> Rqs GOy log)

7. Given 2.68 M of strontium phosphate, what are the mols of phosphate ion in 689 mL?

a) 9.81 mol SRy - S CPDT

b) 3.69 mol

d) 2.43 mol -

e) 6.75 mol \L/ \ Mo\ 813(,(1)_.)2 POL?
8. Gypsum is a common hydrate salt. It has the general formula CaSO4 * xH>O. If the molar

mass of gypsum is 172.17 g/mol,,what is x?

- Ca540.03| yo OB V2.1 -\ 3645 = 36029/

b) 2 S 22.01 32.07 W0 > ~\3

) 3 _
3 4 0 (L) [ ¥ ay
95 T s gl 19.00

9. What is the mass of CO; if 8.2g of nonene !Engm) and 20g of O; are combusted? And which
is the limiting reactanty

ZLCQH‘B 1 02—>QC02 *‘“‘20)

a) Nonene, 23g

b) O, l6g \8 H
c) Nonene, 25g Qc 27%0 ac

d) O, 18g DK 2 B0 +10-270
e) Oy, 27g

2 CqH‘8+ 270, = 13 COZ r |8H7O

8'26 C({Hﬂa. \ O\ (g 1B mol (0. :05867“b\002
\/@‘ \26 g lafe 2ol CaHip,

20092 \wvern  \Bmol (02 — 5., (ow
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10. Consider 2.00 moles of Argon, an ideal jgas, at a density of 5.00 g/L and a pressure of 2 00 atm.
What is the closest value to the temperatu;fun K) of this gas?
4 = Np _(30.059 ) [ 201m)y

a. 172K n Ry X 5009, -( é

b. 273K Aderc: 0. Laxwm

c. 304K iy S 9L e zmg\\/( Dl

d. 195K

X = \0olL

11. What is the mass of V(OH)s formed when 624 mL of 0.389 M VCls reacts w1th 93 mL of
0.651 M of Ca(OH)? 2 \IC\5 T5Calow), =2 V(or)s T3Call,

30.6¢° 289 mol NUs 29 _ g 2u20m0V0s 2’__)5 02%1

98.2¢ INC
33.0g 0otV VION%

74, 6g\%5\ wol (a(0W)2 _ 893 5 .©B\ Mol (a(0W)y 2ma N(TKYs. gz 25
sLeg Y - 2335w Vo 25T OhaCalko) R

12. Using the question 11°s chemical reaction, how many mL are left over of the excess rezﬂanﬂ

30mL * 2375"\0‘ \‘CO\*)S . oM\ V(U _ gaasm‘\)sed

90mL
51r2nmL 2w\ Y [0W)s v Vs

2ot 2UZ MOl (L —- 2325 wo\ g = -0102mat, T
410mL iRl S %Cd S Lty g

o 0 o

o /0 o

13. Balance and identify the type of reaction, oxidizing agent, and reducing agent of each
equatlon 0 \ L Q \ G) 0f§ ZA . babgb
~10 - -
2 N,05 N0, + 03 2 1y -2 0 =2072000
42N Upxwn 28,05 ~?UNO; + 0,
o Zo +20 .

0G0 8w l‘2 N5 544 resered N; 05 is Qﬂ-g OA

0 0 + 0:-2 5 0 oxidued Oe composition

Sg + F2 -> SF4

SI0 > 4y oadied  Vp7RA |
E:o > -\ vedoced \'—‘2 = OR Combingrtion

1ty O L N v)
Csl+Cl; >CsCl+ 1

1:-190 oided  Ce| = RA %‘nﬁlc
U:0-- vedued i, ~OA O\ pracamant
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Acival yield
14. Given the reaction Fe3O4 + H -=> Fe + H>0, if 0.250g H» makes 1.49 g of H,O, what is the
percent yield? o hced
el “ eachcel
a 523%  .300q Ha. \molky Ul k0 I °\i€ld =
b. 66.7% qu] H ° . acm‘
0 ali fz ¢
c. 95.2% LMo HZO
d. 12.4% & LYq
. . - Y
e. 75.3% a5 9 %120 =3 X 1007].
15. Given 7.13%10'? Ca atoms, what is the mass of calcium in grams? Zé?tgﬁ
3 = b I
a. 5.23*10 \9 ol Ca
b. 6.35%10° 1-A3X10" ca otom M2 ,\0.Bg
c. 4.74%107 6022 1P g VMO
d. 9.24*107
. 4.93*10° = 0,004 Ca
e \ ﬂ \\53 3
16. Given 1 mol, what is the mass percent of each element in CéH1206? ~ < W.quXx)
L. 60%C .  6.7%H 180¢ a V. 31.6%O0
L 40%C IV. 84%H 0% 1. 533%0
a. LIV, VI
b. 1L, 1V, VI . bxiz X 100.~ 34.97'1. 4o
c. LIV,V : % /-
180.0
d. IL I, VI " e 6 (\0) - %3,
. X 1)-00 - ° N .
e. ILIV,V W LXlooe 7 % ®) \BOOQb >

04
17. What volume of 0.6143 M of stront‘u?rg hydr(%ude would neutralize 72.59 mL of a 0.8291 M

solution of hydrochloric acid?
W\

18. An unknown metal M reacts with sulfur to make M»S3. If 1.62g of M reacts with

Dy (O\"\)z

a. 62.43mL Jrfomy, 120U 20,0 S Clg

b. 48.99mL

c. 75.12mL - 02QImo) WOV 0126‘:'% OOoO\MHL\ N oAS (OH),

d. 3625mL @—mm, ZW\G HC =0.03

e. 95.13mL y .03 maQy(lon), , Lt MDA Sifor
-ouzmal $r (o), = UQ Aamc

.88g of

sulfur, what is M and the name of M»S3?

V; vanadium (iii) sulfide
Fe; iron (iii) sulfide

Au; gold (iii) sulfide

Al; aluminum sulfide

Cr; chromium (iii) sulfide

3
M, Sz

oo os

2M 433 > M54
\ G2 g™

M
—— = 0.050
mo'M




19. Balance the equation and identify the oxidation numbers, oxidizing agent, and reducing agent
for the combustion of C7H14. \YH

Cify T302 = TR0 t1C0z | 1 +1HO =210
- Y- | -2
2y + 208y Vi W0
C: -2 44 oxdizd CqHy = vedugng agant

0:0 > -2 redued 0y = Oxididing aGgenr
20. What is the empirical formula of a compound that is 40% C, 6.71% H, and 53.3% O? What is

the molecular formula given that the molar mass is 240.24 g/mol? 4/ empm ol
a. CH20; CoH1309 '-“)9( \‘g\g G = 3%;mo\(. CHZO
b. C;HO; Ci¢HsOs
¢. CH»O: CsHi6Os Q. 1(3H Limoly w MO\ Héz \29{'} 0191’ lo
d. CHOz; CoHoO13 . (1)83 223 .7 =30. ‘ba/ﬂb\
e. CHO; C¢H 1206 \ !!!Q\O
6 %34339.“" 5 = 3.23 TV\O‘OA

21. Consider the following reaction in a closed reaction flask: 22 3 JUO. 9 qlnm

=XV
@.lblMol 8

If 1.20 atm of gas A is allowed to react with 1.20 atm of gas B, and the reaction goes to completion
at constant temperature and volume, what is the total pressure (in atm) in the reaction flask at the
end of the reaction?

2 A *t3B->ABs

L2orm R L MOVRBy o nasBe

a. 0.4 atm -

b. 0.8a;[m Q/ ZW\U‘P‘

c. 1.2 atm

d, 2.4a:m \//\-Qatm% _\.&Z«BB = 0.4 arm Ang,%

£y > | B3
=0O-8atmn A

A

used
{24, 0-8ctmAi-0.4
166t
Ll ysed O







