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Write in pen (to permit potential remarking).
Time allowed: 50 min.

There are 8 questions on O pages.

The following data might be l(eful; for additional information, se,thc Ch‘n m‘ala Sheet.
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a. Provide names or formulas for the following:

potassium hydrogen phosphate Kg H POL*’ AuCl, gou (m) ch !O red e

hydrogen peroxide H‘-OL XeF; Xenon d\-ﬁluovt'de

Na,_ B\" 02

sodinm bromite

a. Consider the glements F, Ne, and Mg. Which ore, do you think,

has the greatest isolopic purity, i.e., consists mostly of one isotope? F

O

b. Indicate the mass number lq and number of neutrons

of the element you have chesen under a.

¢. Give a precise, current definition of one atomic mass unit (u).

I/, o[ the mass bp C-1
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/8 3. a. Write a balanced equation for the combustion (reaction with oxygen) of
acetone { C3HgO ) to form water and carbon dioxide.

CiH,O + 40, — 3 €O, + 3H,0

b. A particular sedium/oxygen compound contains 59% sodium by mass.
What is the empirical formula of this compound. Show the work.
(N a 0)

MG.SS‘(a) Moles  rato
I.
CH I3
(r)—nt

Na, 59 23 % Sb |
What is the motecular formula for this hydrocarbon? Show the work.

@) G1 =k * 5hb 1'

¢. The C/H molar zatic in a particular hydrocarbon is 1 :

Its molar mass is approximately 90 g/mol.

L]
_q.—o- - 6 . q2 j) L] CT H 1
I3
/8 4. a. Indicate the electron configuration for tungsten, element # 74
{shorthand notation acceptable):

[Xe] 65t 4frsar

b. How many unpaired electrons are present in Fe 2*. Show the work,

(Remewber 43 & 3d electrons are close in energy}

L,‘- u.uPcd.ﬂ‘—d

EAT]SJ“’i JE_L_I_LL

¢. Compare the (first} ionization energies for the foliowing elements. In each case,

circle the element with the larger jonization energy.
i. B i. B,C)
i, c,@ iv.@)
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fo 5. a. Determine the formal charpes for the following species.
i. Show the formal charges on the structures directly,

ii. Undemeath each structure indicate the overall charge.

o =
L0

: H H
=1\ . .. |+l ..
G—N=—0 O=t=—09, H—C=—N—H
+1

S0ty

~ | -1 + |
b. i. Write a reasonable Lewis structure for the hydrogen sulfate anion, HSO, ™ .
.‘O H
It
H - o — S = O
- ! Py

ii. Write one acceptable resonance structure for the above,

iii. How many types of 5,0 bonds are present? Question relates to resonance!
Re-write the skeletal structure and identify the types with letters.

O

I'b
Hhof_s_b_ o
| &

Q
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/0 é. For the following show: 1. Lewis structure /8 7. Are the following molecules polar?

il geometric arrangements of electron groups; in werds Show the work by giving i. Lewis structure, ii. molecular shape and iii. bond dipoles.
iii. atom arrangement & molecular shape; in werds and skeich

iv. hybridization of the central atom acc. to V.B. theory . « HCN b. 3P4 \ {.: :
" . e .
a. NOCI (N centeal) iii. H" C=N: :f-sl— ]::
L . " . A/ .F‘
O=N- : 7N bent
- . o
- ih. & iii
+r iq ow al R — Fl:&
‘Pla.nn.r SF H —Cc=nN F""ﬁ
F o
it
F
b. IC14_ anjon
CQ\. I ‘./ Le o o Scfu_qra
d';_/ \(,9_ b I/ P\ana.r
~
0’ W m Y es — Yes
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/4 8 a Sketch the “point probabilities” , PP, or “radial probabilities , RP, for the following

orbitals. Pay attention to the labeling of the vertical and horizental axes!

2py 2py 2s

b, The following is a rough sketch of the Balmer series ( ng = 2) of the emission spectrum of

the hydrogen atom.

A

B |
[

wavelength

*

i. Place the letter A on top of the line that relates to the wansition from n=13.

ii. Place the letter B on top of the line that relates to the photon with the

highest energy in this series.

jii. Place a line (marking it with a *) that relates to the first ionization energy of

the hydrogen atomn. Relative position only.
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