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1. a. [10 pts] Write a balanced equation, with apprepriate phase labels, for the reaction between

aqueous solutions of CN~ and HCL ¢—Since W is Stong . =2 is required (sl 22)
bese alid W 4]

C‘NL,..(,J“ H(‘,ICMP

—> HLMC X CJ(“

\ (reminder-—-did you include phase labels?}

b. [10 pts] Write a balanced equation, with appropriate phase labels, for the combustion of hexene.

Gl P 1% 77 €0+ 6 O v

(reminder--did you include phase labels?)

2. [6 pts] Circle and clearly label all functional

groups in the structures below. 4. The structure below is an amphiprotic molecule.
a. [5 pts] Identify and circle all acidic hydrogen
H atoms in the structure (that is, any hydrogen atoms that
c can be donated to a base.)
~C
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b. [2 pts] When the molecule functions as a base,

3 Drasw ¢ where does H+ bond? Show by adding H+ to the
- [7pts] gﬂ.ﬂ{e S structure in the appropriate place.
2-methyl-3-octanol.

obatkesl o careont

5. [5 pts] Sketch a hydrogen bonding interaction

between the nlmlfcule boc,a!ow and a molecule of
water. Olkp-b wteraction ¢ %Wt
W H /O —“

ow H
ot A
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Check back over your exam and make sure you have completed all parts before turning in your paper!
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Multiple Choice [3 points each]. Choose the best answer and record it on your Scantron card. (Questions
marked ** come directly from the assigned homework in the text or from worksheets in class.)

1 A sample contains 0.033 mol of aluminum ions. What is this value in mmol (millimoles)? (Chapter 1
review) [ OO mmol

5.033 mol x =" - 22 e
m
A 0.000033 mmol B 0.033 mmo! C 0.33 mmol

E 33,000 mmol

2 A sample contains 0.42 mol of aluminum ions. How many grams of aluminum is this? (Chapter 2 review)

©o. 42 Mot*m—-_' il
A 00l6g B 0.088¢g @ D 27g E 64p me| %

3 Imagine that you are writing a chemical reaction equation that includes elemental nitrogen (under standard
laboratory conditions). Which of these is the best representation of the formula of elemental nitrogen?

Lemaents are
AN BN C N* E N> 8 abi

4 What is the most appropriate phase label for elemental nitrogen? yost ot@a diadbowics are E@-V-S 4}
pomt Mf
A (s) B () D (aq)

5** Which of the following represents the self-ionization of water?

CA2H0() = H,O (2q) +OH (aq) ) B HO() »2H(@+0 (@
C H,O0(l) — H,0 (g) D 2H,0() —2H,(g)+ 0, (g)
E 2H,(g)+0,(g) —2H,0(g)

r‘7 424 UJ;"\'LL Oz_

6 Which reaction in #5 represents a combustion reaction?

7 Which reaction in #5 involves only breaking bonds, without forming any new bonds? 'B
X 0'3—
8 Which of these is the best representation of the formula of calcium phosph"élte?

A CaP B Ca,P, C Ca,P, D Ca,(PO,), E Ca(PO,),

9 If some calcium phosphate is placed in water, which of these is the most appropriate phase label for the
calcium phosphate in the resulting mixture? C&QC; U FLUOSF ¢ iS wmselu

B () C (@ D (ag)

Check back over your exam and make sure you have completed all parts before turning in your paper!



Name

University of Louisville Chem 105 Day Spring 2016
Exam 3 April 11

10 In the diagram at right, which arrow corresponds to the
activation energy for the uncatalyzed reaction? (Use the

letters marking the arrows.) F . reaconts .[., .ﬂu_ -l-of c{)
o i curve — B
11 Which arrow indicates the value of AH for the reaction?

3ifroner between reattamt s 5 fmc{ud's -E

v

12 Which of the following is an endothermic process? G SO T
~A forming a covalent bond -€%® # B condensing water vapor €0 C'W‘f‘““}" Qs >
X'C combusting methane €x-o €D melting sodium chloride)

E more than one of these '

13 Balance the following reaction: L,A] +30, —QALO,

When this reaction is balanced with lowest-whole-number coefficients, what is the coefficient of Al?

A0 B 1 c2 D3

14 Tron reacts with sulfuric acid (H,80,) according to the following equation:
Fe(s) + H,80, (ag) — FeSO, (ag) + H, (g} l —&
Which change will decrease the activation energy of the reaction?

A Increasing the concentration of H,SO, B Increasing the temperature
C Grinding the iron metal into powder @ Adding a catalyst

15 A chemist puts 2.00 g of N,O, into a container. Some of the N,O, breaks down into NO,, forming an

equilibrium mixture.
N,O4{g) — 2NO,(g)

If the chemist then puts 2.00 g of NO, into an identical container, which of the following statements will be
true?

A All of the NG, will tum into N,O,. ( B Some of the NO, will turn into N&)
C None of the NO, will turn into N,O,.

16 If you breathe rapidly and shallowly, expelling CO, from your lungs more rapidly than usual, what effect
will this have on your blood?

A Your blood will become more acidic. @r‘b‘[ood will become more bas‘i‘t‘:D
C Your blood will become amphiprotic. D Your blood will become hypertonic.

E Your blood will become isotonic.

Check back over your exam and make sure you have completed all parts before turning in your paper!
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17 What is the pH of a solution with [H] = 0.044M?  pH= - '°'6[Ha = - f_,a (o.oquD

A 22x10" B 0.044 C 136 D 2.49 E 11.51

—4
ox|0
18 What is the [OH] in a solution with [H'] = 0.044 M? COH'3 EH+1 = LB_%:!T_{___

B 0.044 C 135 D 249 E 11.51

19 Which species is the conjugate acid of HPO,*? o_u_c_lj!_ Ht

AH B H,PO, D PO} E OH

20 Which of these species is diprotic? 2. I sk bisdrwhoty %{f’““'ﬂ“

A H B H,PO, D PO,* E OH-

21 Which of the species is amphiprotic? ¢y otk o6 oot aid omd boSe

A H B H,PO, @ base: D PO> E OH-

Qs S
0tid : ghavts ufl U .
22 In a tertiary alcohol, how many H atoms are attached to the carbon atom with the alcohol group? Q

B 1 C2 D3 E it’s variable l
C

23 What product is formed in the hydration of 2-butene? (Hint: write out the reaction, using structures!)

A l-butene B butane o D a mixture of 2-butanol and 3-butanol

24 Give the correct, systematic name for this molecule CH,CH,CH,CH,CH,0OH

A pentane hydroxide (B 1-pentanol) C S-pentanoll D 5-pentanal E pentanoic acid

o auidic i
25 The structure shown at right is fumaric acid, a molecule found in O

many fruits. Which molecular formula most accurately represents the " . | l
acidic nature of this molecule? @—O“C—‘C =C—C—0—H

A CH0, B HC,H,0, @ I

D H,CHO, E H,C,0, i
oo atidi

Check back over your exam and make sure you have completed all parts before turning in your paper!
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Turn your Scantron card over and start with #26. The remaining questions earn 1 point each.

Decide whether each combination below, when dissolved in aqueous solution, will form a buffer solution or not.

B Buffer " u; Nobufler |\ o
26 H,S +HS" v | v s -6
v
77 S* 4 HS- vaukd WS~ B
No-cC
28 CI° +HCI ——
Ne+E s B
29 HF + NaF v \Uﬂb

For the next few problems, assign each solution as acidic, basic or neutral as appropriate.

A acidic B basic C neutral

-'.T - .
Pr 30 A solution with [H] = 32x 103 M > 1.0 2107 ge aeidiC

A 31%* Asolution withpH =1 < ] go aeidic

£ 32** A solution of sodium hydroxide gh'nnab&&ﬁ. C'J"'OH = Na' 4 oH-)
B 33 A solution of methylamine, CH,NH, wealc base (amaine)

A 34 Asolution of H,C,0, aeid (shantsws] Y

N 35 A solution with [OH]=1.0% 10"M = fhx cowe in uwaker

N 36 A solution of CH,CH,CH,CH,CH,0H oledlsl ~ waukrad

-l

& 37 Asolution with [H']= 2x 10*M < [ 210 ' jagic

Q

) (:}J — [ !‘l 1( v\ -0 ll iC .Clr S
0

Check back ever your exam and make sure you have completed all parts before turning in your paper!






