Chem 127 Name KEY

Prof. Mark Jensen
Exam #2
10/24/08

Pledge:
When you have completed this exam, please consider the following:

L affirm that I have neither committed nor witnessed a violation of academic integrity in
the completion of this exam.

Signed

Answer the questions on the following pages, paying strict attention to significant figures where
applicable. Answers given without supporting work WILL NOT be given full credit.

Some potentially useful information:  N=6.022x 102  ¢=3.00x 10 m/s R=1.097x 10’ m
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1. (10 pts) Give oxidation numbers for each element in the following redox reaction, and then

identify the oxidizing and reducing agent.

12 -1 ¥ -2 Y £Vl v T ) ¥ -2
FeS(s) + 3 NOs(aq) + 4 H3O (aq) > 3 NO(g) + SO42_(aq) + Fe3+(aq) + 6 H,O(¥)

Reactant side: Fe 2= S =2 N +§ Onoy- —2 H_+)\ Onjo* L

Product side: N ¥ L Oy -2 s xbL Oso0,2- ~2 Fe xS HA\ On,0 -2

Oxidizing agent: Ngg’. Reducing agent: EC S

. (16 pts) Nomenclature.

A. Give chemical formulas for the following compounds:

1) aluminum sulfate J)V \ 2 Cso‘-(\ 2

i) lead (IV) oxide O\, O,
iii) barium chlorate RBo (C\02) 5
1v) magnesium nitride MB;I NL

B. Give proper names for each of the following formulas:

i) NaHSO; Sodiuwa \f\\)d‘NSQJ/\ <u\Gle (%\um\ \5\%\?&(—\

i) PFs RS povws 90«\'&?\\«0(’\&&
iii) CuCl, Copper (TLY Jnlavide

iv) K2Cr20; %u’tqgs‘ng A Aawna e




3. (10 pts) What is the maximum number of electrons in an atom that can have the following
combinations of quantum numbers?
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a) n=3,mg=-%

b) n=4,/=3 us

¢) n=3,m,=3, mg="% O E—— W D L0\ W4¢'3

d) n=4,/=2,m,=-1 L = s"mg\.m Ud oSl
e) n=4,m/=1 Q &~ —_— ._.——-q—“ —-—-———'-4—l-/"‘ —"—’_—{')L/—‘_
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4. (10 pts) Since my eyes don’t see red laser pointers very well, Imthmkmg of buying a green laser

pointer. I found one online that emits green light at 532 nm with a power of 5.0 mW. How many
photons per second are being emitted from this laser pointer? (1 W =1 J/s)
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5. (12 pts) Give the net ionic reaction that results when the following are mixed. Write NR if no
reaction occurs. (CIRCLE YOUR FINAL ANSWER!!)

a) NaOH(aq) and HCl(aq)

\’\ (<) ¥ OHZQQ\ — HlO(Q\

b) NaC,H3;0;(aq) and AgNO;(aq)

c) Pb(ClO4)2(aq) and NHyl(aq)

\'>(‘i‘)) y 21 (‘rﬁ) - ‘)\912,(.$\

d) Ag;SO4(aq) and Ca(NOs)2(aq)

i
C (‘_c\c\\ Y- SO% Gay — CC\gdH ()

6. (8 pts) The electron configuration for gold is an exception to the pattern of predicted arrangements
based simply on the Aufbau diagram. Give both the predicted configuration, as well as your best
very educated guess for the actual configuration. (Use a noble gas core.)

a) Predicted configuration:

(X Gs LM Sl

b) Actual configuration:

Dre Vs ueM <d®



7. (10 pts) Give the correct chemical formula for an example of each of the following:

a) an insoluble bromide salt A‘\%f' . V%B‘G oV \—\32, B <
A\ r S

b) a weak acid oY o~ ?o%',\o\ Nhes

AN AXN AN

¢) an insoluble carbonate salt

d) astrong base

e) asoluble phosphate salt

8. (10 pts) An electron in a hydrogen atom absorbs a photon of light and is excited from the ground
state to the n=5 state. Label the following statements as true (T) or false (F).

a) F The color of light needed for the excitation falls within the visible region of the
electromagnetic spectrum.

b) /T/ The electron is farther from the nucleus (on average) in n =5 than in the ground state.

¢) = The wavelength of light emitted when the electron drops from n=5 to n=1 is longer than
that from n=5 to n=2.

d) E The wavelength of light the atom absorbs in going from n=1 to n=5 is the longer than
the wavelength emitted as it goes from n=5 to n=1.

e) 7 The electron has more energy at n=5 than in the ground state.

9. (8 pts) Give a unique set of four quantum numbers (n, £, m,, m) for each of the electrons in the
highest energy orbitals (i.e. the subshell of highest energy) for an atom of sulfur.
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10. (8 pts) A hydrogen atom becomes ionized when its single electron is removed:
H(g) - H'(g) + e

Using the Bohr model of the hydrogen atom, calculate the ionization energy of the hydrogen atom
in kJ/mol. In other words, how much energy does it take to ionize one mole of hydrogen atoms
starting in their ground state? (Hint: What energy level is the electron in after ionization?)
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11. (10 pts) Multiple Choice / Fill in the Blank.

A. The visible region of the electromagnetic spectrum extends from HQO nmto ~T00

nm, with the lowest wavelength corresponding to the color % uibleX  and the highest

wavelength to the color V¥ ed\

B. Who is credited with experimentally determining the charge on an electron?

(ap Millikan d) Rutherford
b) Mendeleev e) de Broglie
¢) Thomson

C. Who experimentally determined that the positive charge in the atom is concentrated in a very
small volume?

a) Millikan d)) Rutherford
b) Mendeleev ¢) de Broglie
¢) Thomson

D. Which of the following regions of the electromagnetic spectrum has the longest wavelengths?

a) visible d)) microwave
b) IR e) X-rays
¢) UV

Remember to consider the pledge!!



