Chemistry 1A Midterm Exam 2 March 12,2013
Professor Pines (90 minutes, 180 points) 8 Pages, 30 Questions

Student Name: A\Y\SU\)&’ \46%/ Student ID#

Potentially Useful Information

Ideal Gas: PV = nRT N, = 6.0221 x 1023 particles/mol Absolute T(K) = T(°C) + 273.15
V,, = 22.414 L mol~* at STP (1 atm, 273.15 K) R = 0.08206 L atm mol~ K1
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4 Nal| K |Rb| Br I
lonization Energy (k]/mol) | 496 | 419 | 403 | 1251 | 1140 | 1008
Electron Affinity (kJ]/mol) | 53 | 48 | 47 | 349 | 325 | 295

Only scientific calculators may be used on this exam; graphing calculators (or any calculator with
a “Solve” function the capability to store ASCII/text data, etc.) are strictly prohibited. The use of
unauthorized materials will result in a grade of zero on the exam. At instructor discretion,
students found cheating may also be reported to the UC Berkeley Center for Student Conduct.
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1. 1.54 g each of Ne and Ar are placed in a 114.9 mL container at 100°C. What is the partial pressure in
atm of Ne in the container?

A) 5.45 B) 786.28 C) 210.96 \ D) 20.32 | E) 10.27

Ne 203,,,1 = ‘4.7-x|6amo\ moles Ne = 2Ax moles Ac

- °S
Av 50V mol 3.9 X6 Mol Pror =3 1,\|()"“q tm 30atm X 3 (elv&) z lf&fl
(44}
2. For an ideal gas, which of the following statements is not true?

At constant temperature and
number of moles, volume is
proportional to pressure

A) At constant temperature,
pressure is proportional to
density

B) At constant density, pressure is
proportional to T

D) At standard pressure and temperature,

volume is proportional to the number of moles E) None of the above

Consider the following reaction for questions 3 and 4:

A B
cl S
OHy,, | (H0 HCl ~. &
C0°‘\ — Co ~ (]
oHY | YH,0 |
Cl Cl
Pink Solution Blue Solution
Stece B € Stec'e H Y

3. In the reaction above the hybridization around the cobalt (Co) atom changes from:
A) spb -2 sp3 B) sd6 > sd? @spi*dz 2 sp3 D) sp3d? = sd? E) No change

4, What wavelength of light could be used to excite complex A from the HOMO (Highest Occupied
Molecular Orbital) to the LUMO (Lowest Unoccupied Molecular Orbital)?

A) Radio Wave B) IR C) Pink D) Red @Blue
(A~1m |
) A ank colubion absochs blue /z'jh.;_

5.1f 1 atm of CH4 (g) and 1 atm of Oz (g) (a total pressure of 2 atm) react to form COz (g) and H20 (g) at
constant temperature and volume what is the pressure of the product mixture?

A) 0 atm B) 0.5 atm C) 1.0 atm D) 1.5 atm @2.0 atm

| 4o | molar rahog sad all ges phsse so

Qekwy M —2 R atm ont 2
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6. One mole of Ceg, buckminsterfullerene molecules decomposes to form carbon atoms. How many moles
of carbon atoms are formed?

A) 6.0 x 1023 B) 1.0 x 1022 [C)]60 D) 1.0 E) 1.7 102

| mole Ceo = €0 moles C,

7. Assuming that delocalized m-systems can be modeled in the same way as particle-in-a-box problems,
which of the following molecular orbitals (with delocalized m-systems) has the highest energy?

by bty B

V\ \ L-‘ Y\= .. y\ 9\ L‘l
Y\a
£=r
L2 D | E
n=x L=3 n=\| L= 3

8. Which of the following molecules and molecular ions would experience an increase in paramagnetism
through loss of an electron?

@Fz B) 0; C) 0} D) N} E) N3

Use MO dl‘qS(opMS

9. Considering molecular orbital theory, which of the following has the weakest bond?
@Fz B) 02 C) 0% D) N} E)N;

Use. MO diaglfam™s
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10. Which graph depicts the dependence of pressure on volume for dilute He (g) at a constant
temperature?

p & P B P C P D P
\

Pcﬁv

il v vV vV vV

11. What is the bond order of the S-O bonds in SO42'?

A) 0.0 B) 0.5 ) 1.0 L5 E) 2.0
o -
I ?
O-S—0 | =S5=0
|
o <y

12. How many structural isomers (not counting stereoisomers) of C4HoCl exist? Two structural isomers of
pentane (CsH;,) are shown below as an example: \
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13. Which of the following is chiral?

O
o 1A)CI \/\/ F/\ %) o
“ cl

s
E %" D) All of the above E) None of the above
I3 :
3 i y\ "{ 3,-0“95 ve H ' 'C ll "C/\’\5 ( (/HLC)HB
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1y ‘ ‘*
203 A\
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14. A flask of fixed volume contains oxygen atoms at 6.00 atm pressure. What is the new pressure when all the
atoms react to form O3 molecules at constant temperature?

A) 1.0 atm B) 1.3 atm C) 1.5 atm [DJ2.0 atm E) 2.3 atm
30 Q) —72 A0s (9) 3\ mole ¢atior !{’V:Kz?’r
C/v\_/
allYt&Hy
15. What is the formal charge on the carbon in CO? f’r‘o?oorhbfm/
A) -2 1 Qo D) +1 E) +2
e _©®
=0,

16. Helium gas taken from a nuclear experiment contains 3He and *He. One mole of gas weighs 3.75 g and
has a pressure of 1 atm inside a fixed volume. What is the partial pressure of 3He?

A) 1.25 atm B) 0.75 atm C) 0.50 atm E) 0.0125 atm

d:s/"“\ \C.mol&s tye

3x + §(1-x) =3.75 0.25 moles Me 0.3 0.25
rsles A ' " Mole rati
SHe Ix +4 -4y = 37?3 _ 0.7% moles He

17. Which is the proper ordering of the following elements from highest ionization energy to lowest?
A) Na, Mg, Si, S, Ar B) Ar, Na, Si, S, Mg @1Ar, S, Si, Mg, Na D)Mg, Na, Si, Ar, S E) Si, S, Ar, Na, Mg
7/

nobel gas (hish TE)

18. Which of the following molecules has a central atom with sp° hybridization?

@ PH; B) BeF; C) XeF4 D) SF4 E) SbF;
| -
.. _ .. F oo — | -
P Fa’Bﬁ’r F\/Xc,/\— F S = erb/\F
R SR FJ \ Py
3, 3
st % SPd SPl 3?3019‘
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19. How does the H-N-H bond angle change when NH3 is protonated to NH;?

Increases B) Decreases C) No change D) All of the above Sl))(l)\lvcgne of the
N
- W-A - | W-a -
//,\[l ~ bond q"a\ € y /\p\ K3 bol\o( 9”3 le
# w ¥ ~lo8 - (09.$
feom lone P‘:\’/bono'
Yepulsion
20. What is the steric number and electron pair configuration about tellurium in TeF4?
A) 2, linear B) 3, trigonal C) 4, tetrahedral @5' trlgonal E) 6, octahedral
planar F bipyramid

\’
Te\‘\
%_

r
21. Which of the following molecules does not have a dipole moment?
A) H2CO B) PCls {ClxeF. D) CH2Cl, E) IFs
{7 ‘ F > F 9 ¥
, A 1 W |
/N ¢ ¢ ¢! F/X?\F 7%“ I_"’F
B Y ! . i ¥ —
no dipele l
\C
22. By how much does the oxidation number for Nitrogen change when NO; is oxidized to NO3?
A) +2 +1 C) 0 D)-1 E) -2
lone
. " Ceveckeon C,)
J
O e ~N
&0 0®
Oxidahon F —]"}- + S"
23. Which has a linear structure?
A) HCN B) NOZ C) ICI; | @A, B,and C E) None
IS

+ .
W-czn: o=MN=0 I
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24. How much energy is required for a mole each of atomic K and Br atoms to form ionic K* and Br~?
4 K] B) 325 K] C)419K] D) 744 k] E) 1188 k]
_Lov\r% \’V\-\ EV\CI Ug' K (/\‘q \‘él
c\%\w\,\ J&:QM \3 OQ -%r ?)QS
qu &
25. Which of the following has the strongest bond?

A) 02% o B) 03 C) 0, D) 0} EE) 02;*‘ l
vo. 2.5 -

R SR YU bo- 1

%.0. \ o _ A

26. Which of the following is the correct Lewis structure for HCN?

A B C
r-—- — — " r —-— — — " F—‘T'—"I
'H—C=N:l  H=N=C:l < H=C=N:
R g e p— L — - — 4
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r-- — — " r — — — "
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b e e e L_.___._.:_l

27. Which has the highest average speed"’

A) Neat 100K B) Ar at1 a.t.21.2.K D) Brz at 2 E) Brz at 298 K
LO 1,\. \
/\) U(O "‘0 ‘("0 IL,O
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28. Which of the following shows the HOMO (Highest Occupied Molecular Orbital) to LUMO (Lowest
Unoccupied Molecular Orbital) for 1,3-butadiene (C4He)?

B < D E
> < @

P

LUMO:

&>

R
HOMO: = __ -—2 — &

29. What phase transition is depicted in the phase diagram below?
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Temperature g
A) Melting B) Freezing C) Condensation Sublimation E) Deposition

30. In order to ensure that the Scantron machine is calibrated bubble in A as your answer for 30.



