General Chemistry 1 (CHEM 1141)
Shawnee State University — Autumn 2023
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Each problem in this section (multiple choice) is worth 2.5 points!
B A AL BT - Dl NEENEn) S I S e T - 7D

Q1. Which process involves the transfer of electrons?

A) double-replacement

(B) oxidation-reaction )

C) acid-base neutralization

orx=loss €7

D) condensation

Q2. How many moles of C;2H».01; are needed to prepare 2.50 L 0of 0.300 M C12H2,01

solution?

< \200 Mo‘ = O 3 Q‘SOMO"
A) 0.430 mol SIS e

(B) 0750 mol)

C) 8.33 mol
D) 0.120 mol

Q3. Using the following equation:
é)wm‘ HLX 2w°\p( = ur(/uef F‘p
Fe,04(s) + 3 Ha(g) — 2 Fe(s) + 3 H.O(1) 2

How many moles of Fe can be made from 6 moles of H»?

@> B) 9 C)6 D) 2

Q4. Which of the following substances is not an electrolyte?
A)LiNO; Towic, ol
(B) CHY) wolecas (€W an aon-mihs)
4
C)KCl  Tewic, so!
D) MgBr, Tawic,so!




Q5. This piece of glassware to the right is called a :

4
A) volumetric pipet =2 k. ;
B) Erlenmeyer flask - =
C) volumetric flask ECE {
A
Q6. A student inflates a balloon with helium and ;’0' m
then places it into the freezer. The student b"
should expect
A) the balloon’s volume to increase B
B) the balloon’s number of moles to increase ——
D) the balloon’s number of moles to decrease =
Charls laws: N &T =
Q7. How do you make a diluted solution from a ',::
stock solution? =

A) add more solute to the stock solution
_ B) add solvent to the volume of the st@

C) remove solute from the stock solution

D) remove solvent from the volume of the stock solution

Q8. The combustion reaction of triethylene glycol is shown below. Determine the coefficient
in front of O, when the equation is balanced using the lowest set of whole number

coefficients.

(9\ CeH1404 +\p2 —*Llcoz ")lL[H2O
A) 6
B) 12

C) 14



@9 The yield is the maximum amount of product that can be produced from a

chemical reaction.
A) percent
B) actual

@h’eoret@

D) experimental

Q10. Which of the following compounds is insoluble in water?
A) AgNO,
B) KOH
C) Na.SO,4

D) CaCO,
Q11. Given the balanced chemical equation:
N2(g) + 3 Ha(g) — 2 NHs(g)

How many moles of NH; could you form by reacting 2.0 mol of nitrogen with 3.0 mol of

hydrogen? Dol Ny s el S S e NHy

v = |wc"pl
A) 2.0 mol NH; 55

2a0ws\t Hp s 2ueiibise . LS gl (v
B) 3.0 mol NHj y £ ST 1
C) 4.0 mol NH3 LR
D) 9.0 mol NH;

Q12. Which combination of reactants would form a precipitate when mixed?
A) AgNOs(aq) + Mg(NO3)2(aq)
B) Ca(HCOs).(aq) + HCl(aq)
(CYPb(NOg)(aq) £KI(ag)
D) H.SO,(aq) + LiOH(aq)

Q13. What color would litmus turn if a drop of H.SO,(aq) was placed upon it?

I
() Red S
B) Yellow
C) Green
D) Blue



Q14.

Qis.

Q16.

@17

A\
/+ < /(-L\

The oxidation number of sulfur in H.SOj is:

|
A) iy ’“>(+LF\ 7 £O XOK A = ﬁ = C(/(C«f‘g/(
@) +3
C) -6
D) -8

A solution is made by quantitatively transferring 25 g of NaCl(s) into a 100. mL
volumetric flask and adding deionized water until it comes to volume (with stirring).

What is the molar concentration of the solution?

A)0.25 M 250 Nall ¢ ot Nall = O G3mel N CA
: : 584 g Nall
B) 0.43 M
; wal
C) 25M [MGC(J;ZF‘"WQ‘ o _O’ng Lk g2 A
D)43:M\ Sl O .00t
(O()u\(.,.l_l: -"’j

[ooowml

Which of the following is a diatomic gas at 1 atm and 25 °C?

A) helium R el oo e NEen - B G5 (5\
B) fluorine

i

C) bromine
D) lithium

The gas law that states that increasing the number of moles of a gas, increases its
volume (all other things being constant) is:

A) Gay-Lussac
B) Boyle

< Ci Avogadr; >

D) Charles



Q18. A 45.0 mL sample of gas at 425 K is placed into an insulated box until its volume is
25.0 mL. What temperature must it now be at? Assume pressure & number of moles

haven’t changed. Vi

= \/L ~ ~ \/ 4 T\
S ol — { — L
A) 236 T( TZ 5 \/‘
B) 380K = QS 0wml « «?2S I
SiresK G200
DO0EE bl

Q19. Standard temperature and pressure (STP) corresponds to:
A) 0 atm, oK
B) 100 mmHg, 100 °C
C) ZéoﬂrEmHg, OH0@E

(D) 1 atm, m

Q20. The density of Freon-12, dichlorodifluoromethane (CF.Cl,), a previously common

refrigerant gas, would be equal to at 22 °C and 1.08 atm?
(4)5398/L
B) 6. L
) 6.54 8/ ol % _JeT
C) 8.03g/L - P
D) 9.78 g/
— &: P% = “OB‘J\N\ ¥ llo\CHS/MO‘
2T 0.68206 aha'l . p g5k
wol- L
S
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Each problem in this section (short answer) is worth 10 points! All work must be

shown to receive credit! You must use the factor-label method for all

conversions! Be sure to include units where applicable! All numeric answers

must be rounded to the correct number of significant figures!

DD e D e e e e B e e e e e D B B B e e B e e e e e e e B e e B e B B B e e e

Q21. A student measures out 24.0 mL of a H.SO, solution with an unknown concentration.
The student titrates this solution by adding 17.4 mL of a 1.50 M KOH solution and

phenolphthalein indicator. Determine the concentration (molarity) of the unknown

H.SO, solution.
HISO S ZIEoH == 696, '« 2H,0
~_\Mo\ — 7_ w\c\
% ) r
] ®
[F -G L
= (_Q SN
[ («SOwe! lCOF
[ = ‘-H‘ i Ou G ‘7‘L‘§W(- s | #_/_,Z
LH')/SO g 4 LA (000 w L \ C

H H, S0

J4bul| ‘& =000
1o 00 wL

f—(\p'—\
( W‘o.\ HLEO“#

) wol o

,wa\ —'—'“-—‘_— |
=) LH)/QOL%):O \O(Z/Qf/ = 00 ‘)L‘{'L‘”l}‘/\
O\ O&QDL—

=X

S — 000(596-”9’

H <04



Q22. Solid sulfur and oxygen gas react to form sulfur trioxide gas which is used to produce

sulfuric acid.

Se(s) 1 0x(g) —§/SO4(g)

a) Balance the equation.

\
%(/e ,,quQ .

b) In a certain reaction, 5.0 g of O. reacts with 6.0 g of Sg. Determine the theoretical
yield of SO; for this reaction.

—

6\(3 OJ ’ (WO(OLJ ?\Mn\ SO}/ 60‘07)3;9}_. = g‘g /COS @ /n/\—lOl- \{\ldJ s
l

J
32.00,0¢ (L waet D, lwal 50
@
605 S'8<’ lwol S | ¥l Sogfgo.oq.SSOJ - 1448, = 154 S0,
B Sg’ [ mol Sg l lwol S04 T

c¢) Calculate the percent yield of this reaction if 7.9 g of SO, is collected?

O/a d = ack o0 = +4 b
\3\ ;‘M:(‘( 0 C3¥‘66 = qa /0
€Ly




Q23. Write out the balanced molecular, full-ionic, and net-ionic equation for the reaction
between:

Molecular: _ H.SO4(aq) + U’LNaHCO:;(aq) —  Na,S0q (ag/\ + 2H,0() < 2(G, (j\

Full-ionic:

-~

2H*(a2\ . 507&—(&9 % &Mo’f(az\ x 2H(o;(a£\ = ZMJ(QZ\ . Soﬁ‘(az\ ~2H,0(¢) «ancj\

Net-ionic:

Ity « L#o0] ) = 2Ho@ L&)

O Gt = i e smrl«'jn ,/



Q24. Assign oxidation numbers to each atom in the following chemical equation:

AN -~ Ll - 12 -1

PbO + CO2 e PbOg =+ COU

Identify:

i) The species which was oxidized: Pb O

€ey)

ii) The species which was reduced:

o,

iii) The oxidizing agent:

PbO

iv) The reducing agent:

— ==



Q25. For these problems, assume no other variable is changing except for the ones specified
in the question!

(a) A 100. mL sample of an ideal gas at 425 mmHg is squeezed until its final volume is
20.0 mL. What is the final pressure of the gas in units of atm?

A ®) {ehan vl
R,

PV e v
JRRVAY (& ww Fe
\/ : 760“‘“‘1‘ = Z@a'l‘w\

lJ’Z‘ Q_O \OLU\(_.

\)

I

(b) 45.0 g of chlorine gas is placed into an empty vessel with a volume of 1.25 L. If the
temperature of the vessel is 59.00 °C, what will the pressure inside be?

- — : e (“R]
PV Z—V\Q\ —> P:. A = O - 63Swol «0.0820¢ M——‘A:‘_;— € = [1 2 -8ahn

\/ L

@) 4$.0gCle Sl SO S e : (D 5900411318 ~ 335K
7.0.0\05(2(7,

(c) 98.0 mL of helium gas at 120. torr and 192 °C is cooled down to 24 °C while
simultaneously being pressurized to 10,500 torr. What will its final volume be? @
oZ“""Z??- (IS0 147K

?{ \/\ . -PZ/ \/Z_

—

[ 223,05 = 4o sk
Vo = Pl\jl S ars 2

5 I g Py

= (ZD\]‘orr x A810ml x 227K

s <« (0,500 focr

= Jooj—(f) ME

STy



SOGSSSSSSCSSSSSSSSSSSSSSSSSSSSSSSSSSSS

3 Point Bonus Question

584688886888 SS88886888858LLLLS6L8EL5568646846E8

1. Name the instrument used to measure atmospheric pressure. bammﬂu

2. Name two (and only two) strong inorganic acids.
Sulinac_ acd and V\\«Jqo@co Dlkate i)
(Hys0q gy ) ( HCl(zg) )

Exam checklist:

(Check the boxes to certify the following:)
0 My full name is written legibly on the front page

0 My correct lab section has been indicated on the front page

O My full name is written legibly on the scantron sheet

0 My exam version (A, B, C, or D) is written on the scantron sheet

O I have shown work for all problems (where appropriate), paying attention to
o Significant figures / decimal places
o Units

O I have used the conversion-factor method for all conversions

0J If I have torn off the back page (periodic table), I will not turn it in with my exam!

Thank you from the Chemistry Professors and Good Luck!

(e @)

)



Useful information:

Partial List of Solubility Rules

Soluble Compounds - Exceptions
Halides (CI™, Br™, 1) Halides of Ag™, Hg3 ™, and Pb**
Sulfates (S037) Sulfates of Ag®, Ca**, Sr**, Ba*", Hg3", and Pb**
Insoluble Compounds Exceptions
Carbonates (CO3 "), phosphates  Compounds containing alkali metal ions
(PO;"), chromates (Cr03 ™), and the ammonium 1on
and sulfides (S°7)
Hydroxides (OH ) Compounds containing alkali metal ions

and the Ba>" ion

M1V = MoV, ' Na=6.022 x 102 mol™
1 atm = 101,325 Pa = 760 mmHg = 760 torr
R = 0.08206 L-atm/mol-K

.V, = D,V PiVi _ P2V a1
W = 1025 I 5 Lo T,

pV = nRT pM = dRT

el
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