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Part I. Multiple Choice (2 points each) 25) + "((S\) » *g'-{

1. What is the total number of valence electrons in a N>Os malecule?
a 18 b, 24 e 26 d 32 (e )

. Which of the following molecules or ions are isoelectronic: Oz, N, CN', CO, and F,?

2
a. O, CN,and F2 e el BRI N Ry
b. Oy Nz andF, Mo o A

2. CN, and CO
T Ozand CO
e. N; andF,
3. Which of the following is a correct Lewis structure for NO? /s - N C
; L - o own me @ N= =0
N=N=G NmNO: O iNemN=G N0 ”
eoskd T e P vtk s et skl b
u(‘l) @ 3) @) ) NE N o
a 1
&>
c. 3
d 4
& 5
4, Which of the following are resonance structures for nitrite ion, NO>'? &
{:-.O\]\/O.Cl "0\\N AO. .9§N40.} ro,. N \\O
" v v * / i
e8] @ v @
G 1and2
b. 2and4
c. 12and3
d. 2and3

5. 18.5 g of NaCl are dissolved in 100. mL of water. 10.0 mL of this solution is diluted to 50.0 mL. What is
the molar concentration of NaCl in the final solution?

a. 0.0158 M ok PR

b 108M rowe [F5e ({%m | N

¢ 3.70M * g p (

633 M ool / = '(j.(‘n)\"\

& 0316M ey Tt -

6. What is the correct Lewis structure for i :If: \P|‘ . s | .

B Ny v N
am = ¥ i B F-

[¢3] @ @

a 1

b. 2

; 4

e. 2and4

w
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7. The central atom in BrFs is surrounded by s g

g._ 5 single bonds, no double bonds, and no lone pairs of electrons. o, l B ' %
‘5 single bonds, no double bonds, and 1 lone pair of electrons. b \'3\('% [

C. 4 single bonds, 1 double bond, and no lone pairs of electrons. * i'ff KR o

d. 3 single bonds, 2 double bonds, and no lone pairs of electrons.

e. 2 single bonds, 2 double bonds, and 2 lone pairs of electrons.

5 [ bty R0 rw@‘!"‘-"i

8. Which ofthe follomno species will have a Jmsatcatsieuwe most 11ke that of thiosulfate i ion, 57032 ?

a. XeF, 0% i

b. SF, £

c ICly

d. S0;
ow

HO' o P
o o D Y ’
a coZ
10. What is the formal charge on each atom in the hypochlorite ion, OCI™?
a 0=+1,Cl=-2 6 -
b 0=0,Cl=-1 ’o_C’Qt -

11. Pure covalent bonds only exist for
a. petiod 2 nonmetals.
b. group 4A nonmetals.
c. metals.

bonds between two identical atoms.
€. ionic compounds.

12. Which of the following has the greatest % ionic character (the greatest AY)?
a. NaCl
CsF
¢
d. CO
e. LiF

13. Electronegativity is a measure of

a. the charge on an electron.
b. amolecule's polarity.
c. the charge on an atom.

the number of extra electrons on an anion.
. an atom's ability to attract a shared pair of electrons to itself.
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. 14. Predict which of the following compounds will have the bond that is most polar.

a. NH; TER NN
(B HE A
L R P
d. CFy B -28 = VS
ot kil 25-2.1 .M

15. Which statement concerning the relationship between bond order, bond length, and bond energy is correct?
a. As bond order increases, both bond length and bond energy increase.
b. As bond order increases, bond length is unchanged, bond energy increases.
As bond order increases, bond length decreases and bond energy increases.
~" As bond order increases, bond length increases and bond energy is unchanged.
e. As bond order increases, both bond length and bond energy decrease.

16.  When heated, azomethane decomposes into rntrogen gas and methane gas.

CHsN=NCH;(g) — No{g) + C2He(g) U-bog. I S
NERN & - L ‘\J M_ﬁ_u
Bond Energy Bond Energy.

Bond (kJ/mol) Bond (kJ/mol)
C-H 413 N-N 163
C-N 305 N=N 418
e 346 .. NN 943 [N Coed)
Using average bond smp*és calculate the enthalpy of reaction. 4] 413 Linet NEN(—QK (3N
a. -609 kI (per mole reaction) o et . .y

_ [ T N (TR
b. ?SJ lfJ (per mole react}on) Tdri, 30&\6\\ ¢ j%; B
c. -462 kI (per mole reaction) ) <

»263 kI (per mole reaction) - m.mm@w\ bk Gt ’t’l«fﬁr\
-197 kJ (per mole reaction) o .
X Zé'% kT

17. 2.0 g white phosphorus (Py) is reacted with excess chlorine gas. The resulting phosphorus-chlorine
compound is has one phosphorus atom and a trigonal bipyramidal molecular geometry. How many grams of
this product compound are formed? o s

a. 66g IR | P&l
b Py peL, = YRllg
5,718 2 0q @q(wm S Bsetish 29% Wi Pele L0 2 @H
none of the above 24 30‘“ b e"‘ s }
18. Predict the molecular geometry of IFs. - L\’L{L|
a. tetrahedral < ";’
b. trigonal bipyramidal . -
see-saw = " —T—wP
@square pyramidal ReY |
octahedral -
wis
19. Place the following molecules in order from smallest to largest bond angles: CCls, NH, and NHy"
a. CCly <NHz; <NH; Sfy
b. CCly <NHy <NH; s I
NHy <NH; < CCls i W
~ NHy < CCly <NH; IR ¢

e. NH; <NH, <CCly
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20. Generally, what happens to atomic radius as one goes across a row and down a column, respectively, on
i eriodic table?
ecreases, increases
b. increases, stays the same
c. increases, increases & s il
d. decreases, stays the same
e. increases, decreases

21. Why does ionization energy generally increase as one goes across the periodic table?
a. new shells are being entered
increased nuclear charge with electrons added to the same shell
<. electron-electron repulsion
d. electron-proton repulsion

22. What is the molegular geometry of hydrogen sulfide gas (H>S)?
C? bent Nt e 4.0 A
linear f

¢. trigonal bipyramidal

d. trigonal planar : 4 el
e. none of the above o

23. Whatis the molecular geometry around phosphine gas (PH;)?
tetrahedral . -

b.Mrigonal pyramidal M Lol k)i(.z 2

€. square planar ' ‘D

d. square pyramidal H 4/ N v

e. see-saw "

24, Formal charge is an atom’s charge in the covalent limit (perfect sharing, 0% ionie character). Oxidation

number is an atom’s charge in the ionic limit (complete transfer, 100% ionic character). Both are

approximations that are useful in certain circumstances. (Formal charge is used for drawing Lewis structures,

oxidation mumber for keeping track of electrons in redox reactions.) What are the formal charges of Hand O in

water, respecm ely? ol

a. -2, -1 b.+1,-2 , 0 d. -1,+2 e +1,-1 e TNy B

|, =2 o
26. Perhaps youtrave used “Vicks” ointment when you had a cold or flu to relieve a stuffy nose or help relie@/
a cough. One of the active ingredients in Vicks is menthol (structure shown below). ‘What are the best

25. What are 1hego>idation numbers for H and O in water, respectively? (same choices as previous problem)

approximations for the indicated bond angles 1, 2, and 3, respectively? o
sy \D‘{ C
a. 90°, 107.5°, 120° H _/‘1 el
b. 90°, 104.5°, 120° . C,‘
¢ 109.5°, 104.5°, 120° B OB AN ‘\ M
d. 109.5,109.5°, 109.5° H-C—rC ;C —LE;;‘., H
09.5%, 104.5%, 109.5° Hios /
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4CHEM 112 W2012 Name KEAZ

Pacific Union College Exam 1 1/24/12
Structure and Bonding Part II. Short Answer.

1. (2) Make sure your name is written above and that you have followed the instructions on the first page of the
exam (name, ID, date on Scantron sheet).

Nomeneclature (0.5 point each)

Give names Give formulas

2. HCl ders cfokone gD 7. zinc carbonate, ZV\CO'L

3. KNOz_ et o vty 8. calcium nitrate Lol RNDrYe

4. NaOH, N ) 9. iron(Il) simle . subf ke FeS30q
5. N0y &N‘mw lam o 10. sulfuric acid b S04

6. MgS0:__ wacrugiium culfs 11. aluminum fluoride

12-14. (6 points each) Carefully draw the 3-d Lewis structures for the molecules below. Show all atoms,
bonds, and non-bonding electrons and give the indicated information.

12. CHy "f e/p geometry: T o
" . molecular geometry: q,’wy‘w_lml
‘_‘4 ~ 4 molecule polar?: o

H-C-Hbond angle:  L0%.§¥

molecular geometry: e

= ) o/p geometry:  he 5 tmek Meman
&
molecule polar? e

14. e/p geometry: bl bk
molecular geometry: st bt
molecule polar? e

F-S-F bond angle 42

e
15. (2 points) Use formal charge to explain why CO, does not have a COO arrangement,
G ar e o Vhed Sl R2av 27 TC L e k“"“j‘ mlent om0,
Q =0o=0
g T

b = =y x
U&Q—-O,Q QB0 '%vammv

16. (2 points) Draw all the resonance structures for the carbonate ion and carefully answer this question:

Which is the correct resonance structure? 88 e e e om B
G- O : ~ ey amnadd
\l [ A !
s /C\ . <> . C\ - /C & Lz_wwu e J ¢ the
7o - '()/ Kot n o’ achmal afrnoban & e
) E v ) Gureitgn o au,b lontinn
17. (2 points) Draw the electron energy 18. (+1 point, Bonus) Draw the electron energy
diagram for the carbon atom (normal). diagram for the sp -h} vbridized carbon atom atom.
K3
553 - = i« 1 1 1
g ] — — ——





