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1. The adjacent organic compound, one of my personal o H. /‘i »
favorites, is theobromine, one of the active ingredients ?
in chocolate. What is the molecular formula of H. N
theobromine? ' N

Ay
A
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(a) CsH,N,O, (b) C;H,N,O, (c) C;H;N,O,

(d) CH,N,O, (@S HNO,

Consider the following Lewis structures for the next 3 questions:
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3. Assuming that the best Lewis structure is the one with the minimum number of formal
charges, which one is the best Lewis structure for bromate, BrO;”? (Note that not all of @

the structures have the correct number of electrons.)
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4. How many aﬂmonal resonance structures could you write that are completely equivalent

to structure (¢)? (Don't include structure (e) in your total.)
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5. Consider an organic compouhd with molecular formula (@)
C,H,0, and the following connectivity between non-H |
atoms: C_(I:—“C_C_C

@)

How many pi-bonds and lone pairs will there be in a good Lewis structure for the
compound? (Draw one good Lewis structure and count the number of pi bonds and lone
pairs. All good Lewis structures will have the same number.)

(a) 1 pi bond and 2 lone pairs (b) 0 pi bonds and 4 lone pairs
(c) 1 pi bond and 4 lone pairs pi bonds and 4 lone pairs
(e) 2 pi bonds and 6 lone pairs (ae) 0 pi bonds and 6 lone pairs
A
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6. Which one of the following is a good 3D representation for IC—CI;—_CI;_C_
the adjacent organic compound? ll\ll H 2 e'ﬁm .
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7. Aqueous iron(IT) chloride reacts with aqueous sodium hydroxide to give solid iron(IIT)
hydroxide and aqueous sodium chloride.

= mol
If 5.0 mL of O.IO@queous iron(TH) chloride is mixed with 6.0 mL of 0.20 ueous

sodium hydroxide, how many moles of sodium chloride will be made, assuming the
reaction goes to completion?

(@ 3.6x10” mol (b) 4.0x10"* mol (€)1.5x107 mol
(d) 1.6x10"* mol .2><10‘3 mol (ab) 5.0x10™* mol
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Consider the following gas-phase reaction for the next 2 questions:
2NOy(g) = 2NO(g) + Oyg)
8. What is the K, expression for this reaction? (Recall that K, is the equilibrium constant

expression written in terms of partial pressures, as compared to the more typical
expression written in terms of concentrations in molarity, sometimes called K_.)

@k, ~@ 7 ® K= Bl © K= P
(PNoz) (PNO)Z'Poz Pyo'Po
(d) K, = Pgo Po, (e K, = (PNo)z'Poz'(PNoz)2

9. K, for this reaction is 7.7x107° at 457 K. A reaction vessel contains 2.0 atm NO,, 0.010
atm NO and 0.10 atm O, at 457 K. What is the value of Q? Is the reaction at equilibrium
at 457 K? If not, which direction does the reaction need to proceed to reach equilibrium?

(a) Q = 4.0x10%; rxn goes right to left (b) Q =4.0x10°%; rxn goes left to right
(c) Q = 2x10% rxn goes right to left (d) Q=2.0x10% rxn is at equilibrium

() Q =5.0x107%; rxn is at equilibrium (ab) Q = 5.0x10"* rxn goes left to right
(ac) Q =2.5x1075; rxn goes right to left ,, D) =2.5x107%; mn goes left to right
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10.  What is the [H,0] to the correct number of significant esinapH = IO 361 solution?
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11.  How many mL of water should you add to 5.0 mg of KOH to make a pH 10.00 solution?
St Wase
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12. 1.00 mL of a 2.5x10"* M HNO,; solution is dlluted t0 150. mL. What is the pH of the
resulting solution? T (ran, g A oo
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13.  What are the products of the following acid/base reaction?
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14.  What is the conjugate acid of HCO, ?
(a) H,CO, (b) H,CO," (c) CO, d C022" (e) H,CO,"

hco,” » y+t — 147 (O

15.  Which one of the following conditions corresponds to aj basic solution?

(a) [OH] = 1.0x10"M (b) pH=5.0 {c)POH = 5.0
) [H:0'1=1.0x10>M  (e) [OH]=1.0x10°M
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16.  What is the base dissociation reaction for aniline, C;H;NH,
(structure shown to the right)?
NH,
(a) CHNH, + H,0 = CH,NH;+ OH
) CHNH,+H,0 = CHNH,"+ H,0"
(c) CHNH,+ OH = CHNH + H,0
(d CHNH,+H,0 = CHNH, + H;O"

)) CHNH,+H,0 = CHNH,"+ OH"

17.  Aniline, CH,NH, (from the previous question) is a weak base with K, = 4.0x107" 7
What is the pH of a 0.75 M solution of aniline?

(a) 8.57 (b) 4.76 (c)9.24 (d) 543 (e) 13.87
- D
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18.  What is the molecular formula of potassium cyanide?

(a) Pt(CN), (b) K(CN), (©) PLC,N,

@CN (&) K,CN

19.  Interms of acid/base character, potassium cyanide is best described as a

(a) strong acid (b) weak acid (c) strong base
@weak base (¢) neutral compound
,\_
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20. zﬁ?&roiodigﬁﬁ commercially available as a 57% by weight concentrated solution that
~ has a density of 1.701 g/ml.. How man entrated hydroiodic acid would you
\(\ - need to add to water to make 15 L oga pH 1.50 solution? >

S [Hint: weight% is (g of solute)/(g of solution)x100%. For example, a 10% by weight
P M:) solution has 10 g of solute in 100 g of solution. ]

@28mL (b)F3mL (¢)52mL (d)021mL (¢)1.3mL
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Consider an organic compound with molecular formula o
C,H,,0, and the following connectivity between non-H |
atoms: cC—C—C—C—C
|
o)

How many pi-bonds and lone pairs will there be in a good

Lewis structure for the compound? (Draw one good Lewis structure and count the

number of pi bonds and lone pairs. All good Lewis structures will have the same
number.)

(a) 1 pi bond and 2 lone pairs

(b) 0 pi bonds and 4 lone pairs
pi bond and 4 lone pairs (d) 2 pi bonds and 4 lone pairs
(€) 2 pi bonds and 6 lone pairs (ab) 0 pi bonds and 6 lone pairs
-
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Which one of the following is a good 3D representation for the

adjacent organic compound?
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3. The adjacent organic compound, one of my personal

favorites, is caffeine. What is the molecular formula of

caffeine?

2\ l "
H -+

(2 CHN,0, (OPCH,N,0, (©) C;H,N,O,

(d) CHN,0, () C;H,N,O,
Consider the following Lewis structures for the next 3 questions:

:0: :0: :0: :0: 0.

S | TSl | e ee dlee e | e,
OOO_ r_. .. o.—Br— ° .._Br—. .. ..”Br_.. .. o—.B.r_o o.

4, Which one has a +1 formal chargeonBr? (& Vaeay 7)) velr e &7 -

N K
D o e rhes {p velence &

5. Assuming that the best Lewis structure is the one with the minimum number of formal
charges, which one is the best Lewis structure for bromate, BrO;™? (Note that not all of
the structures have the correct number-ofatamaor clectrons.) P\

Se(, ?orvv\ 'P\ é‘:?' fb

6. How many additional resonance structures could you write that are completely equivalent
to structure (b)? (Don't include structure (b) in your total.)

0 () 1 ©2 d)3 (e) 4
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Consider the following gas-phase reaction for the next 2 questions:
2NO(g) + Oig) = 2NO4g)
7. What is the K, expression for this reaction? (Recall that K, is the equilibrium constant

expression written in terms of partial pressures, as compared to the more typical
expression written in terms of concentrations in molarity, sometimes called K_.)

@K, = (Pu)Pey (K, = P © K= Pugy

NO2) (PNO)Z'Poz PyoPos
()] Kp = PyoPo, () Kp = (Pno)z'l:'oz'(Pnoz)2
Pyoz

8. K, for this reaction is 1.3 10* at 457 K. A reaction vessel contains 2.0 atm NO,, 0.010
atm NO and 0.10 atm O, at 457 K. What is the value of Q? Is the reaction at equilibrium
at 457 K? If not, which direction does the reaction need to proceed to reach equilibrium?

(a) Q =2.0x10% rxn is at equilibrium (b) Q =2x10% rxn goes right to left
(c) Q =4.0x10° rxn goes left to right @Q = 4.0x10°, rxn goes right to left

(e) Q =5.0x107% rxn is at equilibrium (ab) Q = 5.0x10"* rxn goes left to right
(ac) Q = 2.5%107%; rxn goes right to left (ad) Q =2.5%10°% rxn goes left to right
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9. Aqueous iron(IIT) chloride reacts with aqueous sodium hydroxide to give solid iron(Ill)
hydroxide and aqueous sodium chloride.

If 5.0 mL of 0.10 M aqueous iron(1IT) chloride is mixed with 6.0 mL of 0.20 M aqueous
sodium hydroxide, how many moles of iron(Ill) hydroxide will be made, assuming the
reaction goes to completion?

(2) 5.0x10™* mol ' (b) 1.2x1073 mol @OXIO"‘ mol
(d) 1.5%107* mol (e) 1.6x107* mol ab) 3.6x10* mol

> FeCly = 2Na0w — Fe(oW); + N
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10.  What are the products of the following acid/base reaction?

H H
H oo \ /
H\..O:/ o S —
I / \
0. H H
acid @ > base
..O. ....
T H H TS
(@) H\.,:/ \%/ “H +H\.%./ O~y (®) o1l C\ﬁ/q:
®‘.O\H '-O.'
. . H H odo
H X \ / (d) H oo
©) H\.o./ C\C/O\H + H\N/C\H H\o./ O™
| ]
O -O.
H .oe. H\ /H
(e) H ./C\ ~O: + H\GI:ID/C\H
Y /N
0. H H

11.  What is the conjugate base of HCO, ?

page 5

(8 CO,” (b) H,CO,” (¢) H,CO, 022‘ (e) CO,
HCO 7,,‘ - "'\* - COQ, )
12.  Which one of the following conditions corresponds to an acidic solution?
(b)) pH=9.0 () [OH]=1.0x10> M

(e) [H,0°] = 1.0x10"° M

a) [H,0']=1.0x10" M
@,, =90
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13. What is the [OH] to the correct number of significant figures in a pH ii?'%l solution?

//(a) ; % @ 31x10* M

(d) 2.3145x10* M (€)2.315x10*M
$€€ Coven RN Py += 1D o addiid L insh w\am\*\w\,

Sivece Wwasie | CO\'\‘3> \)t\O”V‘/)

14.  How many mL of water should you add to 5.0 mg of HNO, to make a pH 2.00 solution?
L Y M ny A el

(3)890mL  (b)280mL  (c)310mL (d)32mL /{e))9 mL

v MO O =2 |, 00F + 14009 kz(;ctqs.q)f,éz,og/
oA

s -2.00 m

PH2.0 = D [a07) e o™= o 2 0.000M

[H‘UDB”X "C\’*}O*X = Opo N = C.ovo w;u_L.:_

\ A L | OO O il
S Omg HMO1 - Vs g ] L ;?m

|6LO e 6301y 0.0

15. 1.00 mL of a 2.5x107* M KOH solution is diluted to 150. mL. What is the pH of the
resulting solution? T ¢ramy Voeose

@.22 (0)1039 () 1.43 (d) 5.78 (e) 12.57

Mo\ rpne = Prol 4

C. Ve = CaVVa

e

Ca: CelVe = 25»10™m - 1.00mb = 667 *10™Mm
VZS ) SO mbL = [wow]

pov = oy (1667 =10) = 5958 = [on

pr = \BAAGT S5O0 R 218 = |&. 2




Chem 201 Exam 1 — Form B page 7
Spring 2011

16. What is the molecular formula of ammonium nitrate?
(a) NH,;NO;, (b) NH,),NO, (c) NH,NO,

(d) NH;N () (NH;),N

17. In terms of acid/base character, ammonium nitrate is best described as a

(a) strong acid @%veak acid (c) strong base
(d) weak base ‘ (e) neutral compound

4 -
/’\; D\)"A' “ MD&

_ (- Cuwy. Aech 1 Hoq
Cony bave 15 MWy - LN T A Mg ackch
bLES 1S burede Wbaye 5o NOAa~™ ¥ v\-ejgrr.c_,,\
So Myt g a breade

AAh (Eye 3t ) \

HTI - shuwng acet

18.  Hydroiodic acid is commercially available as a 57% by weight concentrated solution that
has a density of 1.701 g/mL. How many mL of concentrated hydroiodic acid would you
need to add to water to make 500. mL of a pH 2.50 solution?

[Hint: weight% is (g of solute)/(g of solution)x100%. For example, a 10% by weight
solution has 10 g of solute in 100 g of solution.]

.21mL M)63mL  (¢)52mL  ()28mL  (¢) 1.3 mL
-\a\* ~-2.50
PH?\SD S 0V S0 [MBO*S:\O = 10
- -2
L6222 x10 ™M

= LRI

, -3
SO0 wL ‘L - 3\6re-o MH\){\Z?P\\sy[OO; $o\n | L sovn

looowl . Lo B At S4 Wi 1.701 g sot

=10, 21

- - 7 AADYT =
P A oo » 1206 “ Y29 .2 51 e
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19, What is the base dissociation reaction for aniline,
CcH;NH, (structure shown to the right)?

NH,
(@ CHNH,+H,0 = CHNH,"+ H,O"
@ CHNH, +H,0 = CHNH,"+ OH
(¢) CHNH,+ OH = CHNH + H,0
@ CHNH,+H,0 = CHNH, + H,0"

() CHNH,+H,0 = CHNH,+ OH

20.  Aniline, C;H,NH, (from the previous question), is a weak base with K, = 4.0x1071°,
What is the pH of a 0.035 M solution of aniline?

@1254  (b)9.24 (c) 5.43 (d) 4.76 .57
S -

-0
Ky Clmanug oy, o L X - Hond

Y = [/D\'\’] \DPWSL
)y S I~ \Sease

-\ ><‘2..
O >l =
(/’O 0\03(
S’/'z:‘ = ‘)E O 035 ( w0~ \D'm) —_— -6
1 - \> > 6.7(17—/7‘0 "

- Covw )

porr = Los 2942 *e™) = S,407)
pr = 1%, A4S - ST T R 865



