Name

CHM 115 REVISED KEY for
EXAM #4 PRACTICE

Correct answer 13 in RED. (numbers 1-5, 2.5 points each)

1.

Which of the following bonds should be the most polar? [UNIT 92, exam mat’]]

a. N—C1 b. N—F c. F—F d. [—I e. N—Br
Choose the element that should have the lowest electronegativity. [UNIT 8, exam mat’l]
a K b. Be c. O d. Al e 5

What 15 the change in energy of a reaction in which 800 kJ of energy 1z required to break bonds
and 980 kJ of heat 13 generated by bond formation [UNIT 6 — to be covered later]

a. +1780 kI b. -1780 kJ c. +180 kJ d. -180 kI e. none of the above
Which of the following species has a central atom with sp? hybridization? [Unit 10, exam mat’]]
a. 304 b. NOy- c. CHy d. CO5i- e. none of the above

Which of the following bonds should be the shortest and strongest? [Unit 10, exam mat’]]

a C=C b. C=C c. O=0 d. C=0 e CC

Which of the following sets contains the greatest number of linear molecules? [Unit 10, exam
mat’l]

a. CD4, HyS, S04 b. H,5, BCl;, CO, c. H4O, CO, HCN d. H;5, 303, COy
Which of the following i3 a trigonal pyramiidal molecule? [Unit 10, exam mat’l]
a. BCl3 b. SO c. CHy d. NH3 e I

Which of the following 13 a bent molecule? [Unit 10, exam mat’l]

a. BCl3 b. 50 c. CHy d. NH3 e. In

Complete the following as directed (point values as indicated).

(12 points)
9. Calculate the heat of reaction for the hydrogenation of ethylene from the bond energies listed and
the reaction as shown
C-Hs = T H,; (z) — C.Hg (=) AH =7
C=C H-H C-H and C-C
BE (kJ/mole) 620 436 414 347

[UNIT 6, will be covered later]



10. Draw the best Lewis structure of the species SF; (ves there 1z a charge of plus one on this 10n),
and give the names of the electron pair geometry and of the molecular shape. Calculate the
formal charge on the sulfor and on the fluorines. Finally, comment on number of electrons
around the central atom and give the hybrnidization (ex. 3p) which this atom must have (and
DRAW the hybnid orbital diagram).

F
FdF

SFs;" (has 40 electrons) F F Please note each F has three lone pairs
around it (vou will need to show them on your quiz — I have omitted them because my software
refuses to show them . . . ) and the formal charges are:

e pair geometry trigonal bipyrimidal molecular shape trigonal bipyrimidal
bond angles.: axial F-5-equit F is 90°, equit F — S5 —equit F is 120°, and
axial F-5 axial F is 180°

FO) =0-3-0=+I and FC(F)=7-1-0=rero, samefor all five fluorines

Ihe § has ten electrons (an expanded octet) in five bonding pairs around it. This is permitted
because 5 is in period three and has access to d orbifals in its valence shell.

11. (a)Draw Lewis structures for the nitrogen molecule, N», and for the azide 1o0n N3 (yesithaz a
minus one charge). Label all atoms with their formal charges.

+ E

N=N- :N=N=N:
In N3 both N have FC = zaro In the azide ion formal charges are as shown, note that

the total of the formal charges is (-1).

(b) Predict the shape of each species (IN; and Hj-}-
Boih of these specier are linear.

(c) Predict the hybridization, and draw the hybrid energy levels [filled with arrows for the
electrons] for each distinct type of N in each structure. HINT: vou might want to label the
N atoms [for example as a, b, c] in the azide 1on structure 1n part “a™ above.

In N7 both of the N atoms 15 5p hybridized with five electrons allocated to each N:
hybrid orbitals sp (T4 (T ) vnhybridized p°s (T (T )
used for . ... lone paw, O T and T

In azide the central N is sp hybrized while BOTH of the terminal N are sp2 hybrdized

CENTRAL  hybrid arbitals sp (T %T ) unhybridized p's (T W T )

wsedfor. ... Cand O T and TT
TERMINAL  hybrid orbitals sp° (T TL T Junhybridized p (T )
peedfor .. .. 2 lone pairand O ||

(d) Azidez decomposze violently to form nitrogen Discuss the reason for thiz decomposibion
reaction by examination of the electron configurations around the nitrogens in nitrogen vs. azide.
2N = INog AH = very exothermic (1.e. —kJ)
THIS MATERIAL WILL BE COVERED IN UNIT 7 . . . omit from next quiz and exam
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12.

220

(15 points) This material will be covered AFTER THE QUIZ but before the EXAM! 1!
Fill 1n the MO energy diagrams for the species listed below [valence level electrons only!]. The
answer the questions that appear under the MO energy diagram of each species.

disulfide 8,7 14 e-
g=3p
Td mH3p Tl T 3p
Td n3p Td n3p
T4 oip
Tl  o*3s
Td T35

carbide C,*? 10 e-
o*2p
m*1p n*lp
Tl glp
Tl =2p T =2p
Tl o*2s
Tl o2s

Mote: this tvpe of cartude 1= callad an acetvhide.

| Show the calculation of the bond order for the

disulfide 1on. Two choices:
(a) w/ocls and o+3s; Bond order =(8-6)/1=1
(b} w/out 3s level; Bond order = (6-4)2=1

Show the calculation of the bond order for the
carbide ion. Two choices:

(a) w/ols and o+*1s: Bond order=(8-2)/2 =3
(b) wiout 25 level; Bond order = (6-0)/2 =3

| Is the disulfide ion diamagnetic or

paramagnetic? Explain your answer.
All the electrons in the molecular orbitals are
paired so the ion is diamagnetic.

I= the carbide ion diamagnetic or
paramagnetic? Explain your answer.
All the elecirons in the molecular orbitals
are paired so the ion is diamagnetic.

Draw the Lewis structure of the disulfide 1on.
:.l__

Diraw the Lewis sttucture for the carbide 1on
1_

Does the bond order for the dizulfide 1on from
the Lewis structure match the bond order from
the MO diagram?

Yes, each predicts a single bond.

Dioes the bond order for the carbide 1on from
the Lewis stroctore match the bond order from
the MO diagram?

Yes, each predicts a triple bond.

Which should have the longer, weaker bond; the disulfide 1on or the carbide ion? Explain your

choice!

Disulfide becaunse it is a single bond holding together two like (-1 each) charges.
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