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Question #1

(a) Use the Lewis structure (provided below) for acetone to draw the
energy level diagram for the free O atom and the hybridized O atom.
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(b) |dent1fy the orbitals that will be used fof form:

i) o and 1 bonds by labeling them with “6” and “rt” respectively
i) lone pairs by labeling the corresponding orbitals with “Ip”.




Question #2

(a) Draw the 3D perspective view of the molecular shape and the net
dipole moment for SOF,
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(b) What is the strongest intermolecular interaction that occurs between
PF, and BF,? |

wg;ff" B . :‘%jw d AT Y
— 3 2 \’“’;\1 I‘%;id.,_ ® &:‘5 3 oo ﬂ”? ;
?h‘z . i ’,“..%3*3 + 'i‘ak é"} AR kf{””’ DTN
5= C i T e e 143
P - PR - T
e VL ‘ = A
gf%f
g # i i
5 -
geivpess N, T Z E 3
e T DIPOLE ~ D
§ et oy e DT e
i, o' {A\
1 Vs AN E
¢ I R
2 ¢ 4 'Y T e
. s 2 el S
-7 -0k
&
}i‘ s @ et g e
‘é
R gr 1« E 2—
s, Py f"% Y %5;\] ‘ ‘ié ’%N
YO 2N




Question #3

4.45 g of copper(ll) chloride are mixed with 100.0 mL 0f 0.250 M sodlum
“chloride and enough water to produce 500.0 mL of solution.

1. How many moles of chloride ions are in solution?
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2. What is the molarity of the chlorlde ions in the solution?
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3. What is the molarity of the sodium ions in the solution?
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Question #4

An agueous solution of AgNO; is prepared by dlssolvmg 7.76 g of AgNO3 in

22.0 g of water.
The density of the solution is 1.27 g/mL.

a) Determine the mol fraction of AgNO; in the solution
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o) What is the molarlty of the solution?
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Question #5

Write the balanced chemical equation that describes how the following
species behave in water. Label the conjugate acid/base pairs.
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Question #6

Will the following species be acidic, basic or neutral in agueous
solution?

(a)NaCH,COO [pK, (CH,COOH) = 4.75]
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(b)NaHCO; [H,CO,: pK,,=6.37; pK_,= 10.25]
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Question #7

Which one of the following is the strongest acid? Explain your answer.
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Question #8

Calculate the pH for the following:

PV

(@) 0.250 M carbonic acid (H,CO.: pK,, = 6. 37 pK,, =10.25)
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(b) 0.600 M NH L (NH,* pKa = 9. 25)
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Question #9

90.0 mL of 0.600 M NH, is added to 20.0 mL of 0.500 M HCI. What
is the pH the resulting solution?
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Question #10

A 250 mL solution of 0.350 M CH,COOH is added to 116 mL of 0.750 M
LiCH;COO. ?\!\Qmﬁﬂf‘;@ s

1. Determine the pH of this buffer.
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2. What is the new pH of the solu’non after 7.50 mL of 1 00 M NaOH is
added to the buffer.
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Additional Questions




Question #1 — additional questions

gt

1. What is the hybrldlzatlon of the bromine atom in BrF,?
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2 Answer the followmg questions for the amino acid tryptophan:
1. What s the hybridization at C[1]? <
2. How many sigma bonds are in thts molecule? 28 ’
3. How many pi bonds are in this molecule - 3| ot




Question #2 — additional questions

1. 1s SCI, polar or non polar?
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2. What is the stroﬁ'gest type of intermolecular interaction that

occurs between SCl, and CCl,?
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Question #3 — additional questions

1. How many moles of sodlum ions are in 250 mL of 1.25 M
sodium phosphate? 1o, )
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2. 17.3 mL of a solution of 1.17 M KCIO, is diluted to a
concentration of 0.640 M. What is the new volume of the
solution?




Question #4 — additional questio'ns

- An aqueous solution of Mg(NQ,), is prepared by dissolving 17.7 g of
Mg(NO,), in 500-¢ of water. The density of the solution is 1.27 g/mL.

a) Determine the mol fractlon of Mg(N03)2 in the solution
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c) Whatiis the molarlty of the solution?




" Question #5 — additional questions

Determine the mass (in g) of Ni,(PO,), that is produced when
217 mL of a 0.520 M Na;PO, solution completely reacts with

745 mL of a 0.442 M NiCl, solution according to the following
unbalanced equation:

O Na;PO,(a +ﬂ\l|CI2(aq) - Ni (PQ4)2(S) +NaCl (aq)
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Question #6 — additional questions

‘Write the balanced chemical reaction that describes how each of
the following species will react with water:
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Question #7 — additional questions

What is the pH of an 0.0150M solution of calcium hydroxide?
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— additional ques

tion #8
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,HsNH,)?

What is the pH of an 0.450M solution of ethyl amine (C

10.87
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Question #9 — additional questions

Consider 100.0 mL solution that contains 0.175 M HCIO and 0.150
NaClO. The pKa of HCIO is 7.53

1. Whatis the pH of thIS solutlon?
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2. What |s the pH of th|s squtlon after the addltlon of 0. 150 g of
- ug, - i/\/% e = O ) ‘f"’,‘_,.f.,

of Ca(OH)z? OO + ,3%«%“

i R

2
? s,

e
Sy e




