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FREE-RESPONSE ANSWER SHEET: Write your answers in the spaces provided.

1. [4 pts] Sketch a hydrogen bonding interaction of
the molecule below with a mrle ule of water.
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3. [3 pts]**In the space below, sketch the
interaction of a chloride ion with a water
molecule. Represent charges accurately.
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4. [6 pts] The molecule shown below is a
major flavor compound in cinnamon. Clearly
circle and label all functional groups in this

2. [6 pts] In the molecule shown below, circle all
atoms that can participate in hydrogen bonding.

/};y\_(/))_ (;D molecule.
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5. In each space below, write and balance i€ equation for the reacti escribed. ppropnate phase

phase label:aL r all specucs )

-—\.__

labels on all species. (Partial credit-is available. At leas /ﬂw formul

a. [8] Nitric oxide reacts with elemental oxygen to produce mtrogeu dioxide.

reminder-phase labels?

+ — o
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b. [6] Lead(ll) nitrate dissociates in aqucous selution.

b CMOD:L (s)

Cﬂ-%) reminder-phase labels?

Check back over your exam and make sure you have completed all parts before turning in your paper!
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Multiple choice (problems in this section earn 1 point per correct answer.,)
1 Mark A on the Scantron card. (This item is a form identifier and will not be scored.)

For items on this page, record whether each statement is A. TRUE or B. FALSE. [1 point each]

In the osmosis apparatus shown, solution X and solution Y are separated by a membrane that is permeable to

molecular compounds and ions. (Ethanol is CH;CH,0OH.)
bt

Decide whether each of the following statements is

A. TRUE B. FALSE, S : .
N : - . Solution X $§lu,tion Y
A TRUEZ 2 Osmosis will occur, with water flowing from Solution X 0.10 M Ethanol UM NaCl

to Solution Y.

y 0.05M NaCl 0.05 M Ethanol
8 Fol543 Ethanol dialyzes from SolutiopY into smution}f Goaom 1ows e n26M hid
X =0.20 M fohed@oluk| = O{,,u&c Cowea
R Pa,oS'- 4 NaCl dialyzes from Solution X to Solutiou/Y. cont-
I8 _ .
4%5? N OF JA’CSodd‘tS)%'Psr BSWaSIS € porn it

B 'FJSLS Over timedﬁiﬂu‘rge fuss?!\léﬁoé)fwm%g) e h}aﬂ - Q() o = 9% C ;JaLU]

A TRV Z 6 Both solutions will conduct electricity. .
Nall is am dx&mla}&)go botle solug eonduer eleekad l’a.
Record whether each statement is A. TRUE or B. FALSE,
B makse 7 All ionic compounds are soluble in water.

R r:a,?q_ 8 When balancing chemical equations, it is common that some formul must be altered to achieve
balance. e ne el i:\erwal-() s G,LM«S. {.)oru-w«ln.s {Scrv Ia:.ia.nl.{d.ha
8 FJ%9 Solids dissolve well in water, but gases do not. 1t aﬂp %ol v'clj J,. SS”DIVL B duw' o %Q.SC\.—. cL’J

& ?aﬂ 10 When using the dilution equation C, x V, =C, x V,, all volumes must be in L. \fé‘rm Wg&lf wausst Md&’ L
R F&Q Se 1l When more solvent is added to dilute a solution, the concenu‘ationwanm'l ;irlc{;c&asué{? e

A Trul 12 The designation *“pure substances” includes compounds and elements.

A TcAt 13 When ionic compounds dissolve in water, they dissociate into ions.

B FUJ 514 The concentration of a solution will differ depending on the size of the sample taken.

A Twe g5 Substances that dissociate to form ions in water are called electrolytes.

A Fa,,?gr_, 16 The warmer the solution, the greater the solubility of a gas solute. %65 golub: L4 ’3{8 ﬂ*“"“’hﬂ' in C’-’Q Salu":m'

A True 17 A 50-ppm solution is more concentrated than a 50-ppb solution.

6 Faj 57 18 “Dilution” means adding more jplufe’to a solution to change its concentration.

Solvevtt

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 mark the answer on the Scantron card.

19 Skip the rest of the spaces on this side of the card; tum your Scantron card over and start with #51,

51 The CO molecule has the Lewis structure shown at right. Cd f% =Q: e"‘(
(C has a nonstandard bonding arrangement in this molecule-use the structire given.) How many lone pairs are in

the CO molecule?
Al B2 C4

D 6 E 12
52 How many bonding electrons are in the CO molecul__:‘kéb owds = e~
A2 B3 C4 ( D 6) E 10

. . . . . . ok e
53 In which of the following bonds would nitrogen have a/gam&posmve (6+) charge? O is were
A NaN BCN C NN DN Har Ny 50
E none of these; nitrogen is never positive

L Y TE
'l 4+ J-
54 Which bond is nonpolar? S+ M"‘ﬁa’j VI o

ANaN =  BCN {C NN! D NO E more than one, or none

7 Weo d«m n Foramulas

55 Which of the following represents a physical change, rather than a chemical reaction?

A 2H,O0 (1) -+ H;0" (aq) + OH (aq) B HO() #2H(g)+0 (g

C2H,(g)+ =2 H,0 (g) D 2H,0(l) +2H,(g) + 0, (g)

20 (g) = H,0 ()
-~ - . C_,b T O\

e iy

56 You need to make 200 m.L<0 0.86% [w/v) sodium lactate in water. You have a bottle df 5% (W/v) sodium
lactate solution, which you must dilute to the correct concentration. What volume of the 5% solution should you
use? C1 \/‘ = C’"LV’L_

A 0029 mL Cl00mL D29ImL E 860mL N
Ao M‘:’K{'} ?JH‘lf; ”03'-,u-' = ct\ll —_C?,mMX

57 Oue of the following ionic compounds is insoluble in water. Which one is it? v "‘ZT - 5 7-
A potassium hydroxide B iron(lIll) nitrate C sodium sulfide - 34
D calcium chloride @@ =3 L{ ml
58 Which solution is isotonic with blood plasma (t tion = 0.28 M)? . =0.2%M
wontieek @ (Lke 5 A 0.14 M ethanol, CH,CH,OH "B 0.14 M sodium iodide) o T~ tekal iow ot =S
C 0.14 M magnesium chloride MBUIQ_ D more than one of these
E none of these L\' htad fow =o42LM
59 Which of the solutions in the previoys problem would cause a cell to undergo hemolysis (burst)?
~~ A& 0.14 M ethanol, CH,CH,0H B 0.14 M sodium iodide
~C 0.14 M magpesium chloride D more than one of these

E none of these

60 Which of the following is a reasonable mass for a single atom?
A 0.5amu @§amuj C 05grams D 5grams E more than one of these

; A
NU?LUBLL\A.QPOFO- ?}Muw" %)%JW.&

gingle p¥ov n® g
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The next several questions refer to these five options. In this and the following sets, you may use an answer
once, more than once, or not at all. Hint: draw the structures of 2-methylpentane and propene.

A glycerol (see structure) B 3-pentanol (see structure) C 2-methylpentane OH
D propene E More than one of these, or none of these HO OH
61 Which substance has the strongest total attractions between its molecules? A gly;f;o;MA Lt/ 51 m[w\’

62 Which substance is jonic? ( viort) Aeicms'm[wg
ich substance is 10 "L ) .
D i thgmallest woleeub. o Hmbiy 7 dispuesion (7555

63 Which compound is expecfed to have the lowest boiling point? A has U.u. weost \)\/

v_p@ﬂ\jv

64 Which compound is expected to have the greatewm!rnﬂgiﬁ?
oSk Lﬁd WL Taast |, -0 ,6 B 3-pentanol
65 Which compound is a  gas at room temperature? L‘a fl‘*’
(.}hadmmbbn with 1-4 Cakoms C\ @—Mbl'h‘&PW*W

66 Which of the following is a reasonable structure for the compound CHCI,, based on the normal bonding
requirements of the atoms involved?

Cl I

A ¢ | D

C—H—21"I C—C—<l C—H—Cl—Cl—Cl
Cl Cl

E. more than one of these is reasonable.
~ab 'C
67 Carbon tetrachioride is a liquid at room tengerature It was once commonly used in dry cleaning fabrics.
Which of the following sets of values could apply to carbon tetrachloride?

melting point boiling point ' 50(_ Htn Lhe mp is
ﬁf—”'_gaﬂ_ﬁ‘u) e 75eC Hits (£ o+ 2 f

B 37°C 150°C waw 26'C and +L Lf is abowe 25°C
C 77°C 0°C

D -20°C 0°C

E 35°C 150°C

> JEUAC wr svnd
68 Calcium chloride is a white, crystalline substance that melts at 772 °C. Which statement correctly describes
its high melting point?
Melting the substance requu'es breaking covaterit bonds between the calcium and chloride atoms.
B Melting the Substance requ requites breaking ionic bonds to separate the caicium ions and chloride ions, )
“C Melting the substance requlres gettmg*water-moleenics between the atoms or ions.
D Melting the substance requires overcoming hydrogen bonds between the calcium chloride _malcr:ﬁlég.

E Melting the substance requires overcoming dispersion forces between the calcium chloride molecutes.
_.,.:-F"

Check back over your exam and make sure you have completed all parts before turning in your paper!
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69 What types of attractive forces (if any) exist between the oxygen and hydrogen atoms in a single water
molecule?
e 3~ H
A ionic bonds (_B covalent bonds C dispersion forces H/

D hydrogen bonds E both dispersion forces and hydrogen bonds

H

70 What types of attractive forces (if any) exist between two separate water molecules? o \ /
TR O
A ionic bonds B cov nds C dispersi H NH
D hydrogen bonds E both dispersion forces and hydrogen bonds
71 The structure of dopamine, an important neurotransmitter, is shown. How
many carbon atoms are there in the dopap lecule? HO NH
A6 B7 (Cc8’ D9 E morethan9 2
72 Which statement is true for dopamine? HO
A Dopamine contains a carboxylicatid functional group. dopamine

B Dopamine is a hydrocarhori.
C Dopamine is an jpai€ compound.
opamine is an organic compoun
More than one of these statements is true.

73 Which set of characteristics is TRUE for dopamine?
Hydrogen bonding Hydrogen bonding
as pure substance? with water molecules?

A no no
B yes no
C no es

yes yes

74 The concentration of LDL in Fred’s blood plasma is 173 mg/dL. What is the total mass, in grams, of LDL
in 600 mL of his blood plasma?

A 0288¢g B 0.1625g (C 1.04g D 283g E 104g
193mgq 1L~ | boml =|[.
ﬁéwﬁxﬂﬁﬁﬂw " .04

75 Which category is correct for%le substance represented in the picture at right?

B ionic compound  C molecular/covalent compound

D heterogeneous mixture E homogeneous mixture

76 Whic label is correct for the substance represented?
R @ B () C (g) D (aq)

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



