Final Exam General Chemistry I (CHEM 201) Form A 12/10/18 8 am MWF  Dr. Hahn Exam #

Name ?Z-Q/% (print) Name (sign)
Please show work fgr partiaggredit on the Long Answers and in some of the Short Answer Questions. (2 pts print & sign )
Avogadro's number = 6.022 x 10 23 = 1 mole = Formula Weight or Atomic Weight, Molarity

(M) = # moles solute /Liter solution, mole = grams / formula weight or atomic weight, 0C+273.15=K

760 mm Hg = 1 atm, PV =nRT, R =0.08206 (L atm)/(mol K), P1V; [PVo=T1/T>

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (No
Partial Credit for MC) (3 pts per question, 27 pts pts total)

A
1) How many oxygen atoms are there in one formula unit of Aly(SO4)3? 1) f{f
~
{:5}512 B) 3 C)4 D)7

2) We generally report a measurement by recording all of the certain digits plus 2) /E

uncertain digit(s).

“V:;);.@one B) two C)no D) three
3) What is the specific heat capacity (S) of zinc if it requires 146J (q) to raise the 3) IL !

temperature of 15 grams of zinc by 25°C (AT) ? (q = S, * mass *)L\,T) )
i =(%) g s8 ) 28°C
VT C) 0760 J/g°C ‘ - D) none of these
<= (409 as) D

4) Chlorous acid, HCIO», contains what percent hydrogen by mass? ( w= b 5; é ﬁ;} 4)

o

SN
LA 0.39])/g°C B) 2.5 J/g°C

Mo,

A) 1.92% B) 23.4% C)25.0% ( D) 1.47%
/)
5) Express 0,000779 in scientific notation. 5 _ /Al
{,\45" 7.79% 10—4 B) 7.79x 10% €) 7.79% 102 D) 779% 10—
6) Consider the following process: 6) L_
. AH (k/mol) |
AT .
(3B —»2C +D Ha>cenc - 125
A-2B 300
DSE+A 2350 e
Calculate AH for: B —E +2C - AN
i :
A) 525 kJ/mol B) 325 kJ/mol [ 0’4175 K/mol D) none of these
S
7) Which of the following ions will form an insoluble sulfate ? 7) [E
+ -\ e= =
A)K &fr)ga * )8 D) et

Dr.Hahn  Final Exam Form A page 1



o ?E"j‘; L%L;'M “7
8) The empirical formula of a group of compounds is CHCI. Lindane, a powerful g ¥
insecticide, is a member of this group. The molar mass of lindane is 290.8 g/mol. How
many atoms of carbon does a molecule of lindane contain?
AN

A)3 . B)6 Cy2 D)4

9) Which metals form cations with varying positive charges? 9) é ?2
A) Group 1 metals B)j}cransition metals
C) Group 2 metals D)y Group 3 metals
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PartII:  Short Answers (38 pts) Show work on all questions for partial and full credit even on
questions which do not specify.

1. Given the following list of chemical formulas, circle all which are covalent compounds (8 pts total, 1
pt each)

Na: O coi; St3Ps BasN:  { NOy) LixS (P Cly CaCl
2. For the following, write out the formula for the neutral compound. Explain or show work for
charges on elements and explain how you came up with the formula. (6 pts)
/ o - e
: (ns) p 41,7 9
Ba & .,.}_\TOE 1IC, (. /1 @ G &Z/ v
T SIS

) |
\"‘a_ /

\M‘m.\_m o
3. Complete and balance the following reaction. (note solubility) (8 pts, 3 pts each blank, 2 pt balance)

500+ 2 Madls (o)

2AgNO; + Na»SO4> !;\’

(&3
Jd L
(5)
4. Give the oxidation state in the following reagents. Explain or show work for each. (6 pts, 2 pt each)
C\ o A = j /
. ¢ AT = il
a. O Zi et b. JinBaO—L- ¢ NinNQO; '{—(;[ AI+2< Z') E{a"‘:
[} ! g
e et N o= 1 ¢
5 Set up the solution to the following by filling in the blank with the letter of the numbers. Do not

actually fill in the equation or solve for the answer. For agasat (A) 273.5 K, (B) 2.7 Liter, at (C) 1.05 atm
if the temperature is raised to (D) 300.2 K at (E) 1.5 Liter, what is the (F) new pressure ?  (if completing
(6 pts, 1 pt eac};\ blank)

l
-

problem, you would be %ing the equation: P1V/ PV, =T,/ T2)

C e f =
Pi=_{ 08 vi= 2/ CTi=2B8 PZ:—L

L
U Ta= 00,2 €
(A <

6  For the reaction shown complete the following equation for AH°mn for this reaction by filling in the
blank with the letters. (4 pts, 1 pt each blank)

AH®=3"n AH®, (products) > n AH®, (reactants)

NaNO3(s) + H2S804(1) => NaHSO0u4(s) + HNO3(g)
(A) AHPHNaNOs(s)] = -467.8 kl/mol: (B) AHPH{NaHSOu(s)] = -1125.5 kJ/mol:

(©) AP H2504(1)] = -814.0 kJ/mol; (D) AHPH{HNO5(2)] = -135.1 ki/mol.

sttea = {orre b genrr )y e Aye o
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PartIII: Long Answer (35 pts) Show work for partial credit and full credit even on questions which do
not specify. Avogadro’s number = 6.022 x 102* = 1 mole = Formula Weight or Atomic Weight,
Molarity (M) = # moles solute / Liter solution, mole = grams / formula weight or atomic weight

1. Given the following reaction, complete the following.(23 pts)
38rCh(aq) + 2Li3 POs (aq) >  Sr3 (POs) (s) + 6 Li Cl (aq)
a. If you start the reaction with 35.2 grams of Sr Cl, » how many grams of Sr3 (PO4)> (s) will vou
make? (14 pts) {F%)\{'\: 5552 g/mol [?rClz] FﬂW =452.40 g/mol [Sr3 (POs)]}
1526 g

-

b.  How many atoms of phosphorus (P) in Sr3 (PO4)2 will you make ? (5 pts). (_, : 02 2

75 l 9 %
s €2

il sl YY) L end o xip s

[ h #{V%@C)()L / lvu’(

c. If you do the reg tio‘hlwith 6 moles of%rféfzﬁi&'z moles of Liz PO4, which is the limiting reagent ? &9 9 /

[(Sr Cl2) ol’(drde one) (4 pts) )( /0 -

Aoy

2a. If you have 239.4 grams of NH4 Cl (FW =53.50 g/mol) , how many moles is that ? Show work. (6 pts)
" p
22767‘& 5;) v o [ rad /\/(77/46/
W " TCivta = E49S
Mek, (1 Ghvbg = 7 e
] " A
M, (L Maglc
b. If you dissolve that amount to make up 582.2 mL of solution, what is the molarity ? (show work) (6 pts)

/SR
S\Oo Z Z n\'é - ,M,&é;w \;:vé/_jfw.; C o
8 [0 A Oi ) Fir J&
%Lﬁ%\ il Mol = 0 0y p
OS¢l L
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Final Exam General Chemistry I (CHEM 201) Form B 12/10/18 8 am MWF Dr. Hahn Exam #

Name Ej/ (e {print) Name (sign)
Please show work fqﬂ:artial credit on the Long Answers and in some of the Short Answer Questions. (2 pts print & sign )

Avogadro's number = 6.022 x 10 23 = 1 mole = Formula Weight or Atomic Weight, Molarity
(M) = # moles solute /Liter solution, mole = grams / formula weight or atomic weight, °C+273.15=K
760 mm Hg =1 atm, PV =nRT, R=0.08206 (L atm)/(mol K), P;V/P;V2=T1/T; pink

PartI MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (No
Partial Credit for MC) (3 pts per question, 27 pts pts total)

1) Consider the following process: 1 _d ; _
) AH (kJ/mol)
V3B —2C+B - 125
K =28 300
=B+ X -350_
Calculate AH for: B —E +2C / -
A) 525 kj/mol B) 175 kJ/mol C) 325 kJ/mol D) none of these
2) Which metals form cations with varying positive charges? 2) _L
A) Group 2 metals (B transition metals
C) Group 3 metals D) Group 1 metals
3) What is the specific heat capacity (S) of zinc if it requires 146J (q) to raise the 3) _ 4 l ‘
temperature of 15 grams of zinc by 25°C (AT)? (q=S *mass * A T)
@).39 J/g°C B) 0.60 J/g°C C)2.5J/g°C D) none of these
4) Express 0.000779 in scientific notation. 4) 1 )
A) 779% 10—6 B) 7.79x 102 C) 7.79x 104 (D 7.79x 104
g ~FW = : N
5) The empirical formula of a group of compounds is CHCI. Lindane, a po%vazﬁll) 5)

insecticide, is a member of this group. The molar mass of lindane is 290.8 g/mol. How
many atoms of carbon does a molecule of lindane contain?

A)2 B) 3 Q4 @) 6
6) How many oxygen atoms are there in one formula unit of Al»(SO4)3? 6) A
@ 12 B) 4 Q7 D)3
7) Which of the following ions will form an insoluble sulfate ? 7) 4
@ Ca2t B) C1-1 Q) s-2 D) K*

Dr. Hahn Final Exam Form B
page 1



8) We generally report a measurement by recording all of the certain digits plus

uncertain digit(s).
A) three @ one C) no D) two

9) Chlorous acid, HCIO», contains what percent hydrogen by mass?
A)25.0% L (B147% Q) 1.92% D) 23.4%

> b8k
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Part II:  Short Answers (38 pts) Show work on all questions for partial and full credit even on
questions which do not specify.

1. Given the following list of chemical formulas, circle all which are ionic compounds (8 pts total, 1 pt
each)

—— o o e P
NO; \ LS ) P Cl (Ea}ch/ (Naz O o CO, ( SusPy, (Bas Ny
2. For the following, write out the formula for the neutral compound. Explain or show work for

charges on elements and explain how you came up with the formula. (6 pts)

ca & po* _Cg, gé’fé 0y ) ) Con SP. A @_; >

3. Complete and balance the following reaction. (note solubility) (8 pts, 3 pts each blank, 2 pt balance)

3Lir COs + 2 AIC ->i:1 Lé 4 + ML,(CU),Z_

4, Give the oxidation state in the following reagents. Explain or show work for each. (6 pts, 2 pt each)

a. N2 g e b. Nin Baz Nz ‘—“; ¢ S inSO04? ‘(LC?
ANy 95 5 -¥ = -} S+¢el-2)-~-2
5. = —2 *{"J} =f é
5 Set up the solution to the following by filling in the blank with the letter of the numbers. Do not
actually fill in the equation or solve for the answer. For a gas at (A) 380 K, (B) 1.35 Liter, at (C) 0.987 atm

if the temperature is raised to (D) 300.2 K at (E) 1.01 atm, what is the (F) new volume ? (if completing
problem, you would be usmg the equatlon Pivy/ Psz =T1/T2) (6 pts 1 pt cach blank)

Q'_')V1£53&T;4u~P2/O|V2 ) j_QC_Z/K
i~ Lf"‘"

6  For the reaction shown complete the following equation for AH®rxn for this reaction by filling in the
blank with the letters. (4 pts, 1 pt each blank)

AH® =" n AH®, (products)— > n AH°, (reactants)
NaHSO4(s) + HNO3(g) =2 NaNOas(s) + H2S04(D)
(A) AHPHNaNOs3(s)] = -467.8 kJ/mol; (B) AHP{{NaHSO4(s)] = -1125.5 kJ/mol;

(C) AEP{H2504(1)] = -814.0 kJ/mol; (D) AHP{[HNOs(g)] = -135.1 kJ/mol.

A
AHDrxn:{AHOf F! .]'f'AHOf ( - ]}'{(AHOf_Qmm)L(AHDf_Q)}
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Part III: Long Answer (35 pts) Show work for partial credit and full credit even on questions which do
not specify. Avogadro’s number = 6.022 x 10} = 1 mole = Formula Weight or Atomic Weight,
Molarity (M) = # moles solute / Liter solution, mole = grams / formula weight or atomic weight

1. Given the following reaction, complete the foﬂowin (23 pts)
T 7 \ d,]&
4Fe(s) +3 02(2) > 2Fes 05 (s) f, - {u} g y; / L ~ ,5
e i,u, A /
a. If you start the reaction with 35.2 Oi‘ams of Fe(s)), h@W many grams 6f Fez O3 () will you make ?
(14 pts) [FW Fe =55.85 g/mol] [ FVG\FezO =159.70 g/mol] !""‘Q 0

s
35.0g  InelCe 2wl Focly (56705

{ T /K S
Feo M55 doned | st '-:baﬁg

/ ¥ MJ
: re < » 2T
/ “; “2%5 Fe, 03
Y x; ﬂ‘*‘ L |{’ ) L -
b. How many atoms of iron (Fe) in Fe;O5  will Youfmake“? (5 pts) L (ﬁ Ozl/( ‘Y’

75,04 | wed e f}( 2o dFe 0z < — # /"5 [0 ts
(e 55§53 & vk IPAM e
e 7 = = 250
¢. If you do theTeaction with 2 moles of reagent Fe , and 6 moles of reagent , which is the limiting reagent ?
[{’,/(:eﬁ\ r (02)] (circle one) (4 pts) 3 P())(([i
LA Chs

25

2a. If you have 78.2 grams of NH, Cl, (FW=53.5}ﬁg/mol) how many moles is that ? Show work. (6 pts) r
4 |7 s { /’"\a . JﬂQ
Mrg W0 QUL — gl st
7 S550¢

| Wy
Mig (4 ¢

a. If you dissolve that amount to make up _899.25 mL of solution, what is the molarity ? (show work) (6 pts)

> Qo 2"' : J/‘{ _ - Apae g~ \ W
TN 2k i 089925 e

—— o

G ) // -/ > f : Em
[}t 4{‘(4 ﬂ“"@{// @[ X c)’\(j 2}_/{ ~ /’ @ 7 / ?"l
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