General Chemistry 1 (CHEM 1141)

Shawnee State University — Autumn 2024
November 14, 2024

Exam # 2 A
Name Key

Please print your full name, and the exam version (2 A) that you have on the scantron sheet!
(Bubble in the best answer choice for each question on the scantron sheet in pencil!)

Please M check the box next to your correct section number.

Section #: 1. (Mon Lab, 11:10 AM — 1:55 PM)

} Fleeman
3 2. (Wed Lab, 11:10 AM — 1:55 PM)

0 3. (Tue Lab, 11:00 AM — 1:50 PM) } Napper
0 4. (Thu Lab, 11:00 AM — 1:50 PM)
Multiple Choice: / 50
Q21: / 10
Q22: /10
Q23: / 10
Q24: / 10
Q25: / 10
BONUS: /3

TOTAL: / 100




Each problem in this section (multiple choice) is worth 2.5 points!
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Q1. What is the molarity of a NaNOj solution made by diluting 250.0 mL of a 1.60 M

solution to a final volume of 400.0 mL?

A) 0.160M M,\/| =G

B) 0.200M 5 M, :M: [-66M x R50.0mL
[©1.00M] V. 400 Stk
D)1.20M

= (~OOM

Q2. What is the molarity of a solution that contains 1.50 mol HCl in 2.50 L of solution?

IA) 0.600 Mq D"(C\] _ﬁ:_ﬂ"ﬁ_‘—— ISOMO' = O 600M0 oR M
B)1.20 M L dsSoC
C)1.40M
D)1.67M

Q3. What does NOT change when a solution is diluted by the addition of solvent?

A) volume of solvent X -
(94( eq - Ml\/( - Ml\/&
B) mass of solvent IS S T
L(i) number of moles of solute M"‘ %l Y mol v
<
D) molarity of the solution = .440| sl

Q4. Which of the following compounds is insoluble in water?

IOA(JM arl M Col\’\l?(J )OML

C) Naz:CO4 Pb“ CG\MPOW\A an J@X@P}“‘\"
D) NH,OH



Qs.

Q6.

Q7

Q8.

The volume of a gas is doubled while the temperature is held constant. The pressure of

he gas
= PV =PV, (Royle)

A) remains unchanged

[B/)E reduced by one-ha@ %— - F ,\_/’_ = 7 $<2L_>
C) is doubled \/z ANl =il

D) depends on the type of gas in the container

A mixture of gases contains 1.5 moles of oxygen, 3.0 moles of nitrogen, and 0.5 mole of

argon. If the total pressure is 700 mmHg, what is the partial pressure of the nitrogen

gas? <.
:PNL - ><NZ.. i

A) 70 mmHg o « 200wmby = 20 waHfj
B) 210 mmHg o Omol <
C) 350 mmHg e

XNL e

Give the equation for the standard enthalpy of formation (AH¢°) for CaCOs.

| ) Ca(s) + C(s, graphite) + 3/2 Os(g) — CaCO(s) | foren _ :} mol of ES“FI e
B) 2 Ca(s) + 2 C(s, graphite) + 3 02(g) — 2 CaCOs(s) ; e
, most s kbl {:or.M ]
C) Ca(s) + C(s, graphite) + 3 O(g) — CaCOs(s)
D) CaCOs(s) — Ca(s) + C(s, graphite) + 3 O(g)

Determine the oxidation number of sulfur in S,032".

E):E ZOX'T—F :C(,\Or%/( C‘Od am

B) -2
C) +3 ,
D) +4 —> Q"Q"j_{9+g* Oy.# (o) = — &

. 2>(C>c,> - g C 2—\

=-2 \vn Most (oMPo\Jv\o(o (fv\k{>
= e = =) %6 = +‘+
= — )C-:"{'E&:_: ’\'2._
ywm e o (x2)



Q9. A student observed that when ammonium nitrate is dissolved in water, the temperature
of the water decreases. Which statement describes this process?

A) The process is exothermic and heat is absorbed.

O
B) The process is exothermic and heat is released. My o g
E) The process is endothermic and heat is absorbed. ) @j flow
D) The process is endothermic and heat is released. ,)
AH >0 (wdn Faanas

; : . N f{:u\s cy(d (H0 los g,
Q10. What is the chemical formula of the salt produced in the neutralization reaction of %{j ko)

potassium hydroxide (KOH) with sulfuric acid (H>SO4)?

B) K50, K‘\' OH™ + H+ S6¢ K/+ SO T H* OH™
| O KeS0, | i j‘% ¢>&>‘ .
: L
s dowly -t -
Q11. When going from a molecular to a full-ionic equation, “MgCl.(aq)” would be written as:
A) Mg(S) =+ Clz(g)
B) Mg2+(aq) + Clo(g)

C) Mg(s) + Cla-(aq)
FD) Mg2+(aq) + 2 Cl-(aq) ]

Q12. Which combination of reactants will form a gas?

A) NaOH(aq) + H-SO4(aq) p "

[—E) HNOs(aq) + Na2C03(aq)‘J 4 H ! = COSL = Hl(og - H‘)’Ol i :(_(}_;@T
OO M0y S Faibeneal
D) HCl(aq) + Ca(NOs)2(aq) ﬁ—r\v&)} m o, (V. wns ko e\

Q13. In achemical reaction, the oxidizing agent is the species that:

A) increases in oxidation number s Coiran O% (Ja}m

-[JB) is reduced by another reactarﬂ — (s l‘he\f re (jv\ucj\ (ja(vu e "A
C) causes another species to decrease in oxidation number (ox # L

D) loses electrons to another substance



Q14. In atitration, the device used to deliver a variable volume of reactant is called a(n):

A) volumetric pipet o lgqrv"
B) indicator rca(\ﬁw\'

i

C) buret
D) volumetric flask ~ e (\AA(( ij
A el : .
Omw, vol. v pv(x" we\%\« M«.‘)/‘ \

Q15. Which of the following elements is not a gas at room temperature and pressure?
E) bromine ] BR(Q) - .- ove 01( two  elemudty  fhed are hiw‘o(o @ /m_[},wp
B) hydrogen

~ H,(g)

C) krypt .
: ryp.on T~ Kr(q) ov\z(?wow 0{‘ Lve Oim}’owu‘( 30444/
D) fluorine

Q16. Which gas law states that volume is proportion to number of moles?
B) Boyle’s
C) Charles’s
D) Gay Lussac’s

Q17. The temperature of 2.00 mol of an ideal gas which has a pressure of 1.50 atm and a

volume of 18.4 L is: PV.—. nRT

A) 2.01K

B) 168K ™ T = pV _ |50ahm x 1B 4L

C) 192K Al 2:00mel x 0.0%Zoe%i:.\
D) 113K = (68K

Q18. A 15.0 g sample of an unknown metal with a temperature of 34.9 °C loses 129 J of heat
and ends up at 21.1 °C. What is the specific heat capacity of the metal?
A) 3200 J/g-°C S G o
B) 0.124 J/g-°C D‘/

C) 119 J/g-°C e = o = (24D
D) 0.623 J/g.O(j MAt S -OS ¥ (2["0(_ — 244 C)

= 0.623 T/ﬁ_oc_



v i
Q19. Given CoHe(g) + 7/2 02(g) — 2 CO4(g) @Hzo(g) ; AH = —1560 kJ /Ln_cll

how many moles of H.O(g) will be produced when 1200 kJ of heat is given off?

A)o.n

BT 1200k rO»o\ H.0 s DT e
C) 0.77 —(S60 1]

D) 0.43

Q20. Which has a AH° value of 0?
A) Ar(s)
B) Na(l)
C) C(s,diamond)

L mosk shbl foran of i (nobls gas )
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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 D e e D e e e e e D e e D e e e e D e D e D D e e D e e e o e e

Q21. During photosynthesis, plants use light energy to convert carbon dioxide and water to

sugar and oxygen gas as shown in the equation below:

(6)CO2(g) + 6H.0(1)— CsHi206(s) + 60:(g)

A. Determine the enthalpy of reaction (AHx°) for the photosynthesis reaction given
the following:
AHf°C0,(8) = -393.5 kJ/mol
AHfH,0()=-285.8 kJ/mol

AHf’C¢H,,04(8)= -1273.3 kJ/mol

A =57 o AR (prdak)@ D m- AR Greaclouds)
=[x ARG (GHu0,) + Q*AWJ}@[@AHE (co) + br AK (149)]

= L{x -\Z?Z-ZQJ@[éx*%‘lZS%~br—295°3§% = +1,802.5 k3

Mol

]}\HOW much heat in kJ is (released orircle one) if 2.004 g of CO~1
re\acte@ endothami¢ e
e i

e .

\\ = apiof bl

Q< 004g(0, 4 e O L BLSET . L 9193k Tty

¥
L 4-0lq (O, Ciﬁ; CO, —




Q22. If16.3 mL of a 0.185 M Mg(OH). solution is used to titrate 0.0250 L of gastric juice
(HCI), what is the molarity of the HCI solution? Be sure to write a balanced chemical

equation.

QHC((a) Ma(OH), (agy —> QH,00) = Mq &, (a2

{V\O\ é—@—'—’— mo\

O\O«F
(anC

m

|6 %MLl (il IO-(BSW\O) Mﬁ(OH) 2wl HC\ = éuOgﬂo_iol HCL
(000wt | Lo ol Mg (OH),
3
| ‘ M
- gk, G030 wel || DR
[H(A] e O.0500L

L




Q23. Given the balanced chemical equation:
(o) (+) (+2) (o)
3 Mg(s) + 2 H3PO4(aq) — Mg3(PO,4)2(s) + 3 Ha(g)

(i) Calculate the oxidation nurr{b\ers for the atoms Mg and H on each side of the
equation. KM (+2)

e (7 5 Mt
mowa\vmf\ 1OW) - ( CL\D\"%Q ()

thm%‘m s (%) n:(_os_F CchPc vndy H; Pocf.

Domewbes: ox # & fir eah abow .’

(ii) If 150.0 mL of 3.000 M H3PO, reacts with an excess of Mg, how many moles of
hydrogen gas is formed?

[80.0mL| 1L ]3;0_01-30\ HoPoe [Swel Hz = LOb?SOM, @
ﬂmm(_l IC 2—Wlol HgPOq,

(iii) If 10.0 g of Mg and 250.0 mL of 3.000 M H3PO, react, what volume of gas is
formed at a pressure of 1.10 atm and a temperature of 35 °C? Be sure to clearly identify
the limiting reactant as part of your answer!

W ‘
¥ ‘ﬂ«(o:f_"\‘(c.l /
004 Mq | Tuwol My [3mel He | = 0.1 et H, & Ehie Jiots

5 \Z_L\“S(S Mj ]g o Mﬁ

pmont] o tpmeed Bl gemfa oA (251
' L H,Po =
(x> e SRR by 354273

. ol \
V=nkT — s g O %! | wol 740-08106%;7-‘{ x 308K
F F [‘\Oq}\,\,\

- [t ]




Q24. Clearly show all work for this problem, being sure to explain which equation(s)
is(are) being used!

(i) A 150 mL sample of gas is compressed from an initial pressure of 250 Pa to a final
pressure of 1200 Pa. What will its new volume be?

P(\/(:PL\/Z (QOS(—(\
ipm Bl (PRER IR S SRR (2f.)

P T 1200 Pa

(ii) What volume would 54.0 g of CH,(g) occupy at a temperature of —58 °C and a
pressure of 455 mmHg?

i At
?V’V\Qr ~)\/:- ?)']_éwaol *O'Oewbmo(«- : a‘gk
e AQT 0-5287 afa

] L) (e

0= 50y (H lmol CHet 3366 mo

(6.0l CHy
labmn =
T= -5843F = ALK p = LSSmmbl S~ 0.5498 *atwm

760W\MH

(iii) A gas bubble has a pressure of 125 mmHg at a temperature of 245 K and a volume
of 35.0 mL. If the bubble is cooled down to 212 K while simultaneously compressed to
25.0 mL, what will its final pressure be?

E{_\_/l_ = PL\/L (cw\l)ff\cj qpn s

3. 0m
P, = PV o To = [asmebl v &R Ak
. v
Ty Vy AUS K a5 0wl

ity Ss.{.

e



Q25. Write out the balanced molecular, full-ionic, and net-ionic equation for the reaction
below:

Molecular: __ Pb(NO,)s(aq) + z;a) NHI(ag) — FPbI, () + 2NH(NO, (ag

= %
Full-ionic: HD’-*(%\ 4 2N O Gag) + 2N Huceg) + LT (ag\ — PoT0) = L NH @ )
* N0y (g )

Net-ionic: PfoH (a?/\ + ZI—@L\ — P 5 (S

felelelelslelelslelelelelelelels el lele e lelelele e de te Te tole Te o Is o e ]1%.
3 Point Bonus Question

GGG 6GE8GGES SSS88SSS8BLSSELLEEEEEEEELELEEG

Write the chemical formula for three strong inorganic acids.
HC( (o) HNOg (ag )
H Br ( as ) H,504 (ag)
e (a5 )) Huo WQ

(&v\j %{\

11—



Exam checklist:

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

O 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 or B) 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

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

3 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!




Useful information:

Partial List of Solubility Rules

(VAR08 Solubility Rules for Common Ionic Compounds

in Water at 25°C

Soluble Compounds Exceptions
Halides (CI™, Br™, 1) Halides of Ag*, Hg3 ", and Pb**
Sulfates (805 ") Sulfates of Ag", Ca™*, $r*", Ba®*, Hg3 ", and Pb**
Insoluble Compounds Exceptions
Carbonates (CO3 "), phosphates  Compounds containing alkali metal ions

(PO;"), chromates (CrO? "), and the ammonium ion

and sulfides (S*7)
Hydroxides (OH ) Compounds containing alkali metal ions

and the Ba~" ion

M1V1 = Msz NA =6.022 x 10* mol™!
1 atm = 101,325 Pa = 760 mmHg = 760 torr
R =0.08206 L-atm/mol-K

- PiVi _ poVs Wh__0
p1V1 = p2V; L o Lo
pV = nRT pM = dRT
q = m-c.AT

=g
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