General Chemistry 1 (CHEM 1141)

Shawnee State University — Fall 2018
October 25, 2018

Exam # 2D
Name - KE\{

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

Please M check the box next to your correct section number.
Section #: 0. (Monday Lab, 10:00 AM - 12:53 PM) 3 2. (Wednesday Lab, 10:00 AM — 12:53 PM)
0O 3. (Monday Lab, 2:00 PM - 4:53 PM) O 4. (Wednesday Lab, 2:00 PM - 4:53 PM)

0 6. (Tuesday Lab, 12:30 PM — 3:23 PM)

Multiple Choice: / 50
Q21: _ _ | / 10

Q22: / 10

Q23: s / 10

Q24: /10

Q25: / 10

BONUS: /5

TOTAL: / 100
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Each problem in this section (multiple choice) is worth 2.5 points !
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Q1. The percentage (by mass) of carbon in C;HsO is:

A) 8.33 % 0 Zy/C xloo  Zx(l.ol 120
o.o% /DC = 31648#”*”‘04 - 2x12.0( + Bxl.008 + [6:00
C)38.5% L °/o

D)52.1%

Q2. Calculate the number of CO, molecules contained in 65.5 g of CO- :
@.96 x 10 23 CO. molecules

66 G4 (O | wmol (0o ‘ 6.0?.&;(0"0\4!0(:(«{14 (6078
B) 1.71 x 10 24 CO. molecules 9" 2 ¥ Woz_ ————-———flm‘ .

= 260" welecds (&

C) 4.04 x 10 21 CO2 molecules

D) 1.92 x 10 24 CO. molecules

Q3. Identify the compound that would be classified as a strong acid as well as a strong

electrolyte:
\OoY. -
o HNOyap ——> H ) N0y
B) HNO,
C) CH;COOH A
acid
D) HNO,

Q4. When dissolved in water, KOH behaves as:
A)an acid that forms K* and OH- ions
B)an acid that forms KO- and H* ions
@1 base that forms K+ and OH-ions
D)a base that forms KO-and H* ions

KOH(Gz\ - K*(ap “ OHA(QQ

baA VO



Q5. The correct formula for the ammonium, bicarbonate, and sulfite ion (respectively) is:
A) NH;3*, CO42-, and SO,2-
B) NH,*, CO52-, and SO,2-
C) NH;+, HCO;-, and SO42-,

H4+, HCO;", and SO32-

Q6. The molecular formula of trinitrobenzene is CsH;N306. What is its empirical formula?

A) CsH3N304 ":3 \()
B) C4HNO, C,H N0,
(©)c.HNoO,
D)) CHNQ '

Q7. Anexamplé of an eleme_th that exists as a diatomic molecule would be:
A) iron Fe (s |
B)sulfur ~ S
@iodine E,is)
D) helium  Hu (g

Q8. Calculate the molar mass of Cas(PO,)..

A) 87.05 g/mol 24¢C, = 3xU0.08
~ B) 215.21 g/mol 2vf = 2x20.a7
@31’0:18 g/mol 8«0 = Brlgod

D) 279:21 g/mol 310.18 8 /ms!

Q9. Determine the stoichiometric coefficient for oxygen when the following equation is

balanced using the lowest, whole-number coefficients.

X CHOM+_ 2 0ue) —» & coum+ Y mo

A9 , @r 2 C: 2
B H* @ H: €
)5 0: 8 5. 8

=l



Q10. The oxidizing agent in the reaction: :
(43) (o) (0 (43

2Al3*(aq) + 2Fe(aq) — 2Al(s) + 2Fes*(aq)
|_cea L Ik

1S 7 ox

AT s Fe ks
B) Fe be ovidi,

C) Al

D) Fe3+*

Q11. Determine the concentration (in molarity, M) for a solution that contains 20.8 g of

CaCl2 dissolved in 0.500 L of water. Py z,o.g\.‘ Cally (ol @l = O-1817y
Mo |
A) 0.167M o [(0-284Call,
(Bo375M et iwz‘ = = O 187 =%
i A S0
il O-Soo L 375 Vl

- C)o.667M
D)isoM

Qi Calc‘kllate the volume (in mL) needed to make 525 mL of a 1.20 M NaN03 solution from

O sool

a 6.0(‘) M NaNOjs stock solution. Vo e

A) 13.7 mL M(V‘ - MZUL = \/‘ = MZ,\}L

B) 87.5 mL e | ",{,T\—

C) 205 mL . \ ™ - (r20M ¥ SL5Smb

D) 2600 mL . , S
& = 085 ¢

Q13. The gas law that states that pressure is inversely proportional to volume is:
A) Avogadro’s law
@oyle’s law
C) Charles’s law

D) Torricelli’s law



Q14. Which of the following solution combinations will form a precipitate when mixed?
A)NaNO,(aq) + LiCl(aq) —> NaCtf@g * L;N0;(ay)
B)KC.H;30,(aq) + (NH,)=S0; —> NHGG o, (@ + IC, SO¢cag)
C)HNOz(aq) + NaOH(aq) —> K, 0M4) = Na 03 (ag) (wgq(aud)
2:5(aq) + Mg(NOa)(aq) —3  MgSesH|, + NaMoscay

Q15.° Whi‘ch'of the fdllowing solution combinations will form a gas when mixed?
A) LiIHCO,(aq) + NaNOg(aq)
K.COs(aq) + HCl(ag) ——> "M‘ H.O0@ « (o, @) T « K (ag)
C) Pb(NO3).(aq) + Nal(aq)
D) NaQH_(aq) + H.S04(aq)

Q16. For the reaction that occurs between HBr(aq) and NH40H(aq) identify the equation
shown below that correctly identifies the net-ionic equation.
A) NH4+(aq) + Br- (aq) — NH4Br(s)

+(aq) + OH-(aq) — H.O(l)

C) NH4+*(aq) + Br-(aq) + H*(aq) + OH-(aq) — NH4Br(s) + H*(aq) + OH-(s)

D) H*(aq) + Br-(aq) — HBr(s) Mel: HBr(ag « NHOH (a) = H O + NHy Br (ap)

Ful( H*(g\ 187 lag) + D HY () + OH Tagy — RO\ + MH oQ B

) + OKH (ag) —> M, 0 4\
Q17. The oxidation state of the sulfur atom 11”1“8032 lon is: v

A) -2
B) +2 GAC-2)
S0,47
3
% 20Y.S“At = C(AA!'S;( .

21l i wwﬂ* tpobl
Q18. The oxidation state of the phosphorus atom in K;PO, is:

B) -5 ’C PO = L/_’* R
C) 3 3T it @ PO

D) -3 laa i
5



V, 2481< @;
Q19. A sample of gas with a volume of 25.0 mL at a temperature of 25°C1is cooled down to

248Kk —25°C. Assuming no change in pressure, its final volume will be:

Wi )
@y A) —25.0 mL . . =
0.8mL N a Y2V s Ve Vot
C) 18.4 mL s Tz T
D) 27.8 ml = 25.0ml v 248K
248K
T 2.0'8ML
Q20. The pressure of 0.500 mol of He(g) at a temperature of 133°C, and a volume of 4.00 L
is predicted to be: | oo K
A) 2.45 atm FV =nkT
’ W
B) 3.95 atm — f: ,\2\‘; O.S00wmsl ¥0.082006 :f:‘ v {o6l<
@4.17 atm v G ian

D) 0.953 atm "
= 4. (e, ( Qoé-\s K\



Each problem in this section (short answer) is worth 10 points !

All work must be show in order to receive credit !

You must use the factor-label (conversion-factor) method for all conversions ! .
Be sure to include units where applicable !

All numerlc answers must be rounded to the correct number of significant figures !

’?TT’?’\?’\?’?’\?’\?’\?’?’?’?’\?’?’\?’\?’\?’?’?’?
Q21.The reaction between C;Hs(g) and 0,(g) forms CO.(g) and H.0(g).

A) Write out a balanced chemical equation for this reaction, using the lowest set Qf_ whole

number coefficients. chH:.(ﬁ\ «9 O,(q) —> é(oz(ﬁy +£HL0(3\

B) Predict the mass of H.O(g) formed from the complete reaction of 14.0 g C3Hs(g) and 18.0 g
02(g)

e0q CyHey Twol GHL bwel Hio  (8-0LHO - (8.0 Ho

<xs) 3 ‘-(' 2’083(;H5 Z.Mo( (3H(° {‘Mb\ HLO

18090, « w0  buwolHd (8025 HO = 6 =765 H,0 G Thorched
32-0060,  Gual 0, lwelHd - == ol

C»
percent

C) If the actual mass of H-O(g) formed was 5.40 g, then calculate the theeretieatyield of this

reaction.
cy ‘d“““ achJ ch: 5-404

ol (00 = 7‘?.‘(70
chdd 6-763



Q22. One of the ingredients in Bufferin tables is composed of 28.83 % Mg, 14.25 % C, and
56.93% O (percentages are by mass). Show how to determine (by calculation) the empirical
formula for this compound and then provide the correct name of this compound.

A’S‘MW‘Q (003

2—0 83 Ms‘\%\w - l.\ gbuo‘ Mj |-OOO_ Mj 3 j Hj
L%- 3 M
5'3 = A Bt o NS g
[ &%- LS5C»4 __'ﬂ';\-(—- & ] 187wt C =
12-014C 2,000 O

5643,0 « AWl . 3.558,40
3 4,0050 .

L3

2 0

MQ&V\VJ)\ ww  Car Bmo/‘(l /

Q23. Provide the correct name or formula for each of the following compounds.

4) O5F. _Tciony ygom Jef luds |

B) Fe(NOy); - 9 H.O__ {0 (i) akgh _ nowa B e
C) sodium bicarbonate. INaH (O3 Fi o

D) chromium (III) sulfate Cr 3 (s0.);

E) (NH,).CO; ammoniam __Cafbenal;




Q24.Write correctly the balanced molecular, complete ionic, and net ionic equation for the

reaction:

molecular: i Pb(NO3).(aq) + _31K3P04(aq)_> ét"ms(“f) ” Pbs (POq\L(s)»L

) . : ~ e < Db (o, 6]
complete ionic: 3 Pburai\ A Cwoj(ai\ ) 6[*(«5\ + Z?O: (ag) = Lk (ag) £Nog(ap) « ‘93 2

net ionic: 2 Pb”(ag $9 Poi‘(ai/\ — P b ) ( ?Oq) 5 (8) \L



Q25. In atitration, it is found that 43.0 mL of 0.100 M NaOH(aq) is required to fully
neutralize 20.00 mL of a sample of H;PO,(aq) (phosphoric acid) of unknown concentration.

What must the molar concentration of this sample of phosphoric acid be?

gNOQH (42\ + ngoq,(oz\ = 3H,_0(12\ < M‘QPOCF(C\ .

4 3.0mby e y O 00wmol NqOH .
locodua L (L

lmol H3P0y » |.q3,|5i..l

£ Hzpoqlz #\/\Ao\ H;QQ—\
{=od H; POy s8] 2

lC
t_ 20.00ml = O.020c00L
(DD wmC

5 -5
2 IR0Is 183 a7 (3f)

O.blood L
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5 Point Bonus Question

1 O T O O O O O 0 O O s O O 0 O,
i e e S e | NS S, S| S

15.0 mL of 1.25 M sodium sulfate(aq) is mixed with 25.0 mL of 3.20 M calcium nitrate(aq).
Predict the mass of the precipitate that is expected to form.

C‘Mm ea - quSOq,(az\ & CQ(NO;\,_ (a\ — CaSOy () + 2 NaNO; (g )

—_—

O "
g8 = Ty
150wl 'E  P2umd Mooy fuel S0y 136:35GI0q . 7.4 5q (oS04

§ —

(CoomL g Lol N304 Lwal CaSOq O tnoorchiel y

‘L 3.20uw\ Ca(NO - lwol GaS0 13619 GION = (O -‘13 (e30¢
4 S Mel SaSTH  230UaR TR

ZS‘OML\‘ T

(oodmL e lwol (a0}, lwol CaSoy
(&

] s



