
CHEM 101 Exam 2
Student:

I Multiple Choice (30 points)

1. Which of these compounds is most likely to be ionic?

A: NCh(§)BaClz
C. co
D. SOz
E. SF4

2. The lattice energy for ionic crystals increases as the charge on the ions and the size of the ions

)\. increases, increases

®increases, decreases
C. decreases, increases
D. decreases, decreases
E None of these is generally correct.

A Which is the correct order for increasing bond strength?\6JC -C<C =C<C C
B.C -C<C C<C =C
C.C C<C =C<C -C
D.C C<C -C<C =C
EC=C<C -C<C =C

4. }\ polar covalent bond would form in which one of these pairs of atoms?
A CI -CI
B.Si -Si
C.Ca -CI

I~: Cr-Brl§)P -CI
5. In which one of the following structures does the central atom have a formal charge of +2?

®~
c. c
D.d
Ee

a. SF6 b.sol- C.03 d.BeCh
"
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6. The number of resonance structures for the nitrate ion (N03-)that satisfy the octet rule is:
Al
B.2

«)3
D.4
E. None of these choices is correct.

7. What is the molecular shape of NOCI as predicted by the VSEPR theory?
.. ..O=N-CI:.. ..

A linear

A.. . 11trigonal planar\9'ent
D. tetrahedral

E. trigonal pyramidal

8. What is the molecular shape of Xe02F2 as predicted by the VSEPR theory?

:0:
•• II ..

:F-Xe==o
•• -·1 •.

:F:..
A. square planar
B. tetrahedral

.X.. . square pyramidallB)see-saw
E. octahedral

9. What is the approximate bond angle for CCI4?

A90°(lY109.5°
C.120°
D.145°
E. 180°

10. The number of n bonds in the molecule below is:

H-C=C-C=N
II
H H

Al

~;
D.5
E.9
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II. Short Answer (11 points)

11. (2 points) A triple bond arises when two atoms share pairs of electrons.

12. (2 points) A 1\ (If" e' bond results from parallel overlap of two p orbitals.

13. (2 points) What term describes the ability of an atom in a compound to pull the electrons to itself?
... . '.}

e H?d (Ul"'le'<$l. .}"/

14. (5 points) Complete the following table.
Hybrid type

a. Sf'
b. Sp3

c. ~f~eI
d. s lP ~~
e. Sp2

Geometry of electron pairs

linear fJot IFe. ~a..I",.••

trigonal bipyramidal
octahedral

1',;1);14 f i?lv~'l(lit1"""

III Lewis structures (40 points)

15. (40 points) For each of the following compounds:
• Draw the Lewis structure, including all lone pairs. For c), show all of the important (i.e. best) resonance

structures.

• Determine both the electron domain geometry and the molecular geometry.
• Determine the value(s) of the bond angle(s) present in the molecule, in degrees.

• Draw dipole moments ("-"-)next to each of the polar covalent bonds present in the molecule.
• Describe whether the molecule as a whole is polar or nonpolar by circling the appropriate word
• State the hybridization of the central atom in each molecule (e.g. spz, sp3d, etc.)
•

a) HzS

Electron geometry: 4 e-\.'ill ~ t'i"''''(

Molecular geometry:

Bond angle(s): )

Circleone8 nonpolar

Hybridization: 7f >
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J / (./'Mi ( h, /'F'4:<l'ffe U
i.: Electron geometry: r, I '1.... . .

l Molecular geometry: T-(;/~r<t.

f> <) , 11)

l Bond angle(s): 11- QO) l2 I,} ) 1<60

F
\

F -C\ - F
----
3

F
~\

F~C I ~:

It'
F

I Circle one:S nonpolar

l Hybridization: 5f rJ

c) CO/

Av),J ,:iJ,JAe j'e't)4, ,i,
'p '-/,/!;) ') I t'1 f t' H 42 /'

t ~ lelJ J"lf.::,j 0·-"1 4'1,;"'1

w ~11 .').' iI ~ C I' l'"F t ,

Electron geometry:

Molecular geometry: f r '1'·' I t' /", ~ ~ ((ir,:; ()"'t"a ( p4"l£itl' ~

I '

Bond angle(s): 120 \}

Circle one: polar ~~

Hybridization: e;,p:l

7
Ot: ..l~
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d) PFs

1 Electron geometry: tr~~1<1~ ( 6"1, '""--,,:/

« ,

1 Molecular geometry:

t Bond angle(s):

I Circle one: polar ~

, Hybridization: c;r ic;/

e) XeF4

'01 '/0,)/12

't I-/i' J "/J/1"1· t"l cdItert t >' ·ILl"{IE: '" l

(/ /\ l,v /) t;;Yrvll

J Circle one: polar

\ Molecular geometry: S '1lilt (1/ ~ 1't,"Jli&J/

IBond angle(s): 'lOt}) f'60C>

~

J Hybridization:
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L"tE
relJll

II -( ((./-CI

H-I
It-~ -t-l

It

IV. Calculations (19 points). SHOW WORK FOR CREDIT ~ II.

~M :;
16. (5 points) Given the following bond enthalpies: f'lt •.•
C-H 414 kJ/mol
C-Cl- 326 kJ/mol
Cl-CI 243 kJ/mol
H-CI 432 kJ/mol

calculate ~Horxnfor the reaction C&(g) + Clz(g) ~ CH3CI(g) + HCI(g)

~..ukJI~ol
L[3::<.. .,

c-cl
H-CI

--------

414 ie'SI~j
2r.13 '. d-

,~:; I,

l~C; '1 - =i ~g -

-
bt'e4\ k·. C- ft

(i-C.i

17. (6 points) A sample of an ideal gas has its volume increase from 10.0 L to 20.0 L while its temperature
remains constant. If the original pressure was 100 torr, what is the new pressure?

~

f :L ( ~ (). () l.J j
(

PV-"V, \ -'1. '"l
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18. (8 points) If 25.5 L of oxygen are cooled from 150aC to 50aC at constant pressure, what is the new volume of

oxygen? +J':f'S. IS t. ~
?~1.1Sk::

I


