CHEM 362 - Fall 2019
Prof K .R. Dunbar
TA: Ellen Song

PLTL Worksheet #1:
Thermochemistry, Periodic Trends, Electronic Structure, Orbitals, Bonding

1. Thermochemistry Review

a. Use the space below to draw reaction energy profiles for a system
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b. Which profile indicates a spontaneous reaction?

c. Draw a reaction energy profile for a reaction under the effect of a

catalyst
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2. Periodic Trends
a. Draw arrows on the periodic table to illustrate the following trends:
iy Atomic Radii ii) Electron Affinity iii) Electronegativity.
b. Briefly explain the reason these trends are observed. Be sure to
discuss the magnitude and the sign for EA.
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c. For each of the following, indicate which element has the greater
first ionization energy, and explain why
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3. Orbitals and Electronic Configuration

a. Using the space below, draw the radial probability density plots for
i) 1s, 2s, 3s, 4s, 5s ii) 3s, 3p, 3d
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b. State the quantum numbers for the following orbitals:

i. 3s n~= % L~ o
i. 3p A=3%  fgeo
iii. 3d =S L2
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c. Give the electron configuration for iron in the following species,
using core notation

i. Fe%g) CA-Y4s* zdf

i. Fe"asinFe(H0)s2* [ A7) 2d€
iii. FeCO)s CAlea?¥
iv. Fe"asinFeCly (Ac)34°

4. Electron Counting (EXTRA PRACTICE)

Using the @ccunting method, determine the total valence electron
count for the following molecules:

gy — @ Ge”

1 —» 1< @u\)

Q-H'l- ——p "!‘——
2 pc_.b - A )
| Gove thoge —> MAS le

it s It - Qc'

N | %
Co C'{Wmo-t\ - e

w0 (Brdpyyd > &

lr =lr bend = (e~

A T-\ » G
B ey 3 3o
4B CH - 2

Mi D D R
o~ - B
L Ww — b

(3

¥ uU-W od e Re —> HFo7 Fo—r—Ge Re > Fe-
" . Chan.,,_waiCL] % Ha —y de - 3t Ot —s5e” Bty 2e7
T S WWQ @ Qar R oS »4e - 2-¢ - Ze-

%lﬂ?ﬁ} L (Ooe dawge - Leo ZR-0 5 6e-

S (el (Fe
. Mo w
o > 8~ Ce » 6

0 nter Phw o do
ot PN > 27
2 e Doends 6e”

; ote Nk (MWM\ - (-




oy

*n



CHEM 362 -~ Fall 2019
Prof K .R. Dunbar
TA: Ellen Song

5. Structure and Bonding

a. Give the Lewis structures and by VSEPR predict the shapes of the
species below. Draw the geometrical structures and give all angles.
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b. Predict the hybridization of orbitals required for the central atom to
make localized valence bonds in each of the above.
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