Chemistry 121







Oregon State University

Worksheet 13 Notes






Dr. Richard L Nafshun
1.
In the hydrogen atom, how much energy is required to remove one mole of electrons from the n = 4,000 energy level?  This is observed in distant stars!  What is the frequency of this EM?  What is the wavelength of this EM?

E4000 = 
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= -8.20 x 10-5 kJ/mol

so, it takes 8.20 x 10-5 or 0.0000820 kJ to remove one mole of electrons from the n = 4000 energy level (pretty small, but this can be observed with fine instruments!)

E = hυ (this energy corresponds to the energy of one photon; the energy calculated in this problem is for one mole of photons so we will change this after we change the units from kJ to J).


8.20 x 10-5 kJ/mol photons 
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 = 1.36 x 10-25 J/photon


E = hυ


Rearranged:  υ = E/h

υ = 
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 = 2.06 x 108 1/s or Hz

υ = c/λ or λ = c/υ

λ = c/υ = 
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= 1.46 m (about 4 feet long!)

Radio region (lower in energy than visible light)

2.
How much energy is released from one mole of electrons when they relax from

n = 5 to n = 2?  What is the wavelength and color of this emission?

E2 – E5 =
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so, 275 kJ of energy is released when one mole of electrons "falls" from n = 5 to n = 2.

E = hc/λ (this energy corresponds to the energy of one photon; the energy calculated in this problem is for one mole of photons so we will change this after we change the units from kJ to J).


275 kJ/mol photons 
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 = 4.57 x 10-19 J/photon


E = hc/λ


Rearranged:  λ = hc/E

λ = 
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 = 4.35 x 10-7 m or 435 x 10-9 m or 435 nm

From the EM figure, this appears to be in the blue region of the visible spectrum (this is hydrogen's blue line.)
3.
Which of the following sets of quantum numbers is INCORRECT?  Explain.  Sketch and label the orbital associated with each correct set of quantum numbers.


(A)
n = 1, l = 0, ml = 0, ms = +½.


(B)
n = 1, l = 1, ml = 0, ms = +½.

When n=1, l cannot be 0, it must be 0!

l is the sublevel quantum number (l = 0, 1, 2..., ∞) but as discussed in lecture, is limited by n (it has a maximum of n-1; so, it can be stated that although l = 0, 1, 2..., ∞; l = 0, 1, ..., n-1)

l designates the shape of the electron cloud (orbital) (the region of space that represents the volume that the electron occupies 90% of the time).


(C)
n = 2, l = 0, ml = 0, ms = +½.


(D)
n = 2, l = 1, ml = 0, ms = +½.


(E)
n = 2, l = 1, ml = -1, ms = -½.

4.
What is the difference between a 2s and a 3s orbital?

Size.  Consider the 2s orbital, n = 2.  Consider the 3s orbital, n = 3.  n tells us something about the energy (En=-RH/n2 in hydrogen) and the radii (rn=n2a0 in hydrogen).  As n increases, the size increases.
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5.
A hydrogen atom with the electron in its ground state, that is the lowest possible energy state, has the electron in:


(A)
a 3d orbital.


(B)
a 1s orbital.



Lowest energy level
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(C)
a 2p orbital.


(D)
a 2s orbital.


(E)
a 3s orbital.

6.
[Review]

Give formulas for the following compounds:

a) calcium sulfide
CaS

b) lithium nitrite
LiNO2  (Nitrite was not on our "list of polyatomic ions to know...  so the exam question may read lithium nitrate:  LiNO3)

Give names for the following formulas:

a) Al2S3

aluminum sulfide (ionic—no prefixes)

b) N2O3

dinitrogen trioxide (molecular—use prefixes)

c) K2SO4

potassium sulfate (ionic—no prefixes)

Give names and formula for three molecules.




So many...
water H2O






ammonia NH3





methane CH4





dinitrogen trioxide N2O3








The key here is that molecules are composed of non-metals.

Give names and formula for three ionic compounds.




So many...
sodium chloride NaCl






lithium sulfate Li2SO4





aluminum oxide Al2O3
The key here is that ionic compounds are composed of metals and non-metals.
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has _____ protons, _____ neutrons, and ____ electrons.

Zinc is element number 30 so it has 30 protons and 30 electrons.  
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has 35 neutrons. (65 is the mass number implying that it has 65 protons plus neutrons.  If it has 65 protons plus neutrons and 30 protons, then it has 35 neutrons.)

Which of the following are isotopes?


(a)

[image: image15.wmf]C

14

and 
[image: image16.wmf]C

14

.


(b) 
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(c) 
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(d)
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Same element with different number of neutrons.
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