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You are only allowed to use aTI30-XIIS or equivalent non—prograrnrnable calculator
o n t h i s e x a m !

(This means no cell phones, no smart phones, no smart watches, no iPads, or any other such devices will be allowed !)



/ I cllu =
b) ’/j the mass of ahelium-4 atom ^
d) Vk. the mass of an ox}'gen-16 atom -n,

Ql. The atomic mass unit is defined as being equal to:
a) the mass of ahydrogcn-1 atom

the mass of acarbon-12 atom

c) 1gram (exactly)

Q2. Wliat is the mass of one atom of sulfur?
a) 16 g

Q3. What is the molar mass of Ca3(l’04)2?
a) 87.05 g

Q4. Whaps-^h«-tiiass percent of hydrogen in C2H4O?
(^9.17J^ b) 2.29 %

Q5. When the following chemical equation is balanced using the L(9W1‘1ST set of WHOLE NUMBER coefficients,
what is the coefficient in front of H2O?

^C4H-;0H(1) +k_02(g)

I tc .

d) 32.07c) 16 u

<̂ 10.18̂ 1̂
y. M=

b) 32.07 g

e) 560.21 g
 y/0«

d) 430.42 gb) 279.21 g

4 * 4 ● * 1
d) 36.1 % e) 1.01 %c) 57.1 %

ifc.C02{g) +6_H20(1)

b)3 LA5^ d)10 , e ) 1 2

Q6. Given the following balanced chemical equation: *
2AgHC03(aq) +CaC^aq) 2AgCl(s) +Ca(HCO.i)2(aqjJ^'04*«l„ 5.0 .̂1 ^C\

How many moles of AgCl can be formed from 4.0 mol CaCE and 5.0 mol AgHCO.^? 2“**^ i
a) 8.0 mol b) 2.0 mol c) 13 mol d) 4.0 mol^^^.0 md~^

a) 2

( £ )

Q7. Suppose only 0.80 mol of AgCl was formed in the preHous reaction. What is the percent yield of this ruction?
c) 6.2 %^ ^ C^163)d) 20. %b) 40. %a) 10% o . g o

$ . 0
t f c O

Q8. What precipitate will form when asolution of HN03(aq) is mixed with asolution of Ca(HC05)2(aq)?
b) H(HC03)2 d) CaH2c) H2CO3

precipitate will be formed C d (
Q9. Which of the following is NOT astrong acid?

b) HBr

^Ca(N0.3)2

2-''KtCO/‘
c)H2S04 4̂4.) d) HCIO4 e) HNO3

SOQIO. The oxidation number o^he sulfur atom in Al2(S04)3 is:
a) +12 - Uc ) 0 d ) - 6

O●loo«%»\ «
e) -12

s o ' S o o t . - $ 0 0

c) 2000. mL

\ u

Qll. What volume of 0.200 MHCl(aq) contains 0.10OjrioLHCl?
r"05oa mO d) 1000. ml.a) 100. ml. b) 200. mJ.

Q12. 25.0 mL of 2.40 MJhN03(aq) is mixed with 75.0 ml^ of water. What is the final concentration of LiN03(aq)?
(^j}>600 M b) 0.800 M c) 0.0240 M d) 0.00240 Me ) 2 4 0 . M

bstance is the reducing f̂ cnt î  the following chemical equation:
V. +6O2 >6Cn2 +(S2O**

c) CO2

Q13. (● I H O O i
H 12'

d) H20b) 02 , .
t 01, 1^ n *

Q14. What mass would 0.16 mol CH2O weigh? 1 0 0 ‘ O ^ L .

e) 30. g\_«>■«;>
2S0}\̂

a)1.2g b) 2.4 g d)9.2g

C '
- I ^ v - o o e .

0 -

^0-0^

0:-8̂  CHiO
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tuoiQ15. If 0.66 moles of asubstaî - ha.s nmn.sgof 99 g, what is the molar mass of the substance?
a) 120.0g/mol (%) ISOg/moFS c) 170g/mol d) 180g/mol
e) 65.34 g/mol - — ■ — ^ \a s - f

Q16. The element oxygen consists of three naturally occurring isotopes: "'‘O, '‘̂ Q, ”"0. The atomic mass of
16.0 amu. What can be implied about the relative abundances of these isotopes?

a) almost all Oatoms are O
c) the isotopes have the same abundance, i.e., 33%
e) none of the above

Q17. Wliat is the mass (in gramsĵ of 4.50 x10̂  Cu atoms?

Q18. What of the following represents acombustion reaction? w / : a t ( C j
h,(g) +-(Tfe) ^4C02(g) +61 bO(l)

c)N2(g) +5Il2(g)-2.\'ni(g)
e) 2Al(s) +31 bS04(aq) .\l2(S04)-.(aci) +31 b(g)

ox)'gen IS

b) almost all Oatoms arc ''O

^̂ ĥc abundances of '̂ O and ‘”0 arc very small
W I O

iMbl Cu

4.75,
a) 7.47 XlO'-g c) 63.55 g d) 74.73 g e) 0.211 g

b) ].i()II(aq) +HNO^(ac|) I.iNO-,(aq) +Il20(l)
d) 2Na(s) +21 hOQ) —2NaOI I(aq) +112(g)

Q19. The common con^
a)H2

:t in all acid solutions is
b ) H : c ) O H - d) H2SO4 c)Ch

Q20. Which substance is acting as aBronsted acid in the following reaction?
HS04~ +NH4~" -> H2SO4 +NI I3

C)1-I2S04a) HSO4 d) NHi e) both HSO4 and NH4‘*^
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Short Response.
Show all work to receive credit. You must use the factor-label (conversion-factor) method for all conversions. Be sure to show all units and
write jour answers using the convct number of significant figures or decimal places.
Q21. [10 pts.] Write the balanced molecular, full-ionic, and net-ionic chemical equations for the following reaction:

Be sure to include state symbols and charges where nccessaiy.

(NH4)2S04(aq) +2. AgNO f̂aq̂M o l e c u l a r ;

2. (oj"*+Sdu. ■* i^F u l l - I o n i c :

4 ,N e t - I o n i c :
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Q22. [10 pts.j An organic compound is found to contain 63.1 %C, 7.43 %H, and 29.5 %Nby
empirical formula?

mass. Calculate its

Ay ●
5 C/ O

c\lHol C / u

I2.-o\5<̂ 7 H
-2-11 i . n n M

H 7' 57hiv\ M O

|.oo8^H M . jl - O O
L 72. ●11 ^ r2 . ^ ^

> -

m-oî  M
Sb ●.

Q23. [10 pts.] In atitration experiment, what volume (in ml.^) of 0.520 MLiOH would be required to neutralize
35.0 mL of 1.50 MHzSO.?

Hint: start bj writing out abalanced cbenrical equation!

H2_SD\,̂ -.£U 2.L 0Hfĉ >
I r t i ^ o v -

■J  V

'^ l « o i H i S O v j
U - i 0 2 ^ ( _

L 'OH
-OiiaL^ V

( L0-S2Pm^\ UOW(ooO«* L.
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Q24. [10 pts.] Answer each of the questions listed below the reaction equation.

^AI2O3 +^CrA1 + C f 2 0 3

Ihovide acorrectly balanced equation for this reaction by writing the correct coefficients in front of each
reactant and product.

Show how to determine (by caiailalion) the theoretical yield (in grams) of Cr that could be produced by the
reaction of 40.0 gof Ct'203 with 8.00 gof W.

1.M.1 O
l»lo\ ^
l̂ 2.oô 0̂ 0j

(, t .v

24>-‘»8jAl

4o-Oj (TfiO, y

1m»1 Cr L—^^g.oo. Al

The limiting reactant for this equation is Al

Given the above conditions, aCHEM 1141 student carries out this reaction and obtains 12.5 gof Cr. Show
liow to determine (and then calculate) the percent yield for tliis reaction.

J_ o s . ^/ ● ■ 'iUiOtfueJ0

(Z-% 8(a / .
1 5 . 4 5
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Q25. 110 pts.] From the given list of possible answers, choose the correct answer for each of the questions below.

P o s s i b l e A n s w e r s

A r r h e n i u s a c i d

N a N 0 3
A r r h e n i u s b a s e

Ag2S04
s o l u t e

C a C b
s o l v e n t

K M n 0 4
d i l u t e

FCSO4

clspecies that produces hydrogen ions when dissolved in water?

/U,.S0m

CaCI 2_

Which is an ionic compound that is insoluble in water?

Wliich compound contains an atom with an oxidadon state of +7?

Wliich compound contains an atom with an oxidadon state of-1?

So utfiWliich is usually the smaller component present in asolution?

BONUS QUESTIONS
Give adefinition for the term, “electrolyte

(ILaC
iol.

Sou J a S b

i .ujaJU) .
Give an example of astrong base:

WP6 ^ V a l u e

MaOH Yf L^le co>it«»7t/e ^O'bell/r «'■. j
-fcraV>oCT£̂ ,ooo;/ars.

! ● »
t P

Give an example of aweak base:

(̂:̂WA.viA6V.iĉ
I !
I ■, n 'j :
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Partial List of Solubility Rules
T A B L E 4 . 2 SolubUity Rules for Common Ionic

in Water a t 25^C

Soluble Compounds Exceptions

Halides of Ag *. Hg2 . *
SuifaiCN ofAg". Ca"', Sr"". Ba“ \ a n d

H a l i d e s ( C l , B r . I )

Sulfates (SOj")

Insoluble CompoundvS Exceptions

Carbonates (CO^ ). phosphates
(POi”), chromales (CrO^
and suHides (S“~)

Hydroxides (OH )

Compounds containing alkali metal ions
a n d t h e a m m o n i u m i o n).

Compounds containing alkali metal ions
a n d i l i c B a ‘ ’ i o n

U s e f u l i n f o r m a t i o n :
M , K ,

= 6 . 0 2 2 x 1 0 - '

P e r i o d i c Ta b l e

1 18
V I I I Al A

21

2 13 14 16 17
VIA VIIA

15H H e
I I I A I V A V AI .O I I I A 4 . 0 0

3 4 S 6 7 9 10

L i B e B C N O F N c
9.01 20 .186 . 9 4 1 0 . 8 1 12.01 14,01 16 .00 1 9 . 0 0

12 13 14 IKI I 1 5 16 17

3 4 5 6 7 $ 9 1 0 I t 1 2N a M g A t Si S ap A r
I I I B I V 8 V B V I B V I I B V I I I B IB I IB22 ,99 24 .31 26 ,98 32-07 35 .45 39 .9528 .09 3 0 . 9 7

1 9 20 21 22 2 3 26 31 33 34 35 3 62 4 25 2 7 2 8 2 9 3 0 3 2

K C a S c T i V G a G e Se B r K rC r M n F e C o N i C u Z n A s
39.1 4 0 . 0 8 4 4 . 9 6 83 .804 7 . 8 8 50 .94 52 .00 54 .94 5 5 . 8 5 58 .93 58 .69 63 .55 6 5 . 3 9 69.72 72 .61 7 4 . 9 2 78 .96 79 .90
3 7 38 39 40 41 4 2 49 50 51 544 3 4 4 4 5 4 6 4 7 4 8 5 2 5 3

S r YR b Z r N b M o
95.94

I n S b I X eT c R u R b P d A g C d S n T e
85,47 87 ,62 88.91 9 1 . 2 2 92 .91 127 .6 126-9 131 .29198} 1 0 1 . 0 7 102.91 106.42 107 .87 112.41 114.82 118.71 1 2 1 . 7 6

56 5755 72 7 3 7 4 75 76 81 84 85 8677 7 8 7 9 80 82 83

C s B a L a * H f T a W R e O s I r P f H g T l P b 6 i P o A t R nA u
! 3 2 . 9 137 .3 138.9 178-5 180,9 183 .9 186 .2 190 .2 2 0 7 . 2 2 0 9 1209) (210) (222)1 9 2 . 2 195 .1 197 .0 2 0 0 . 6 2 0 4 . 4

87 88 89 104 1 0 5 106 1 0 7 1 0 8 1 0 9 110 I I I

F r R a A c ^ R f O b Sg B h H s M t D s R fi
(223J ( 2 2 6 ) (227) < 2 ^ < 2 ^ ( 2 6 4 ) m i ( 2 7 1 ) (2721

58 5 9 6 0 68 69 70 716 1 6 2 6 3 64 6 5 66 6 7

* C e P r N d H o E r T m Y bP m S m E u G d T b D y L u
140,1 140.9 175 .01 4 4 . 2 i l i a 1 5 0 . 4 152.0 1 5 7 . 3 158.9 162 .5 1 6 4 . 9 1 6 7 . 3 1 6 8 . 9 1 7 3 . 0

9 0 91 92 93 9 5 9 6 9 7 98 99 1 0 0 l O I 1 0 2 1039 4

F mA T h P a U N o L rN p P i i A m C m
|247l

B k C f £ s M d
232.0 (231) 238.0 (260)(2221 (2441 (243) l i H i . 12511 1 2 ^ ( 2 5 8 ) ( 2 5 9 )
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