Review -Chem112

1) a) The oxidation of 3-methyl-1-pentancl produces

b} The oxidation of 3-methyl-2-butancl produces

{ Hint: Write the chemical formula for 3-methyl-1-pentanol)

2) Give the class of organic compound produced and its IUPAC name when methanoic acid

reacts with butanol.

3) Use the following standard electrode potential table to answer the questions that follow.

A, B, C, and D are hypothetical elements)

A3+ (ag)+3e- —— AlS) E® = = 084V

B (sh3e” —— B3 (ag) E° == 052V

C2+ (aq) +28~ —— Ci8) E® = + 032V

DHag)+ e~ —— Dis) E® = + 068V
a) Will the following reactions proceed spontaneously?

3p+@1) 4+ A (g—- A3*(ag)+3D(s) Answer:

2p3 (@) 4 3Cc2* (ag)——  3C(s)+ 2B(s) Answer:

b} The strongest oxidizing agent in the table is
¢) The strongest reducing agent in the table is

d) What is the reaction taking place to deposit element C (s).in an electrolysis experiment?

4) Give the General Formula for each of the following:

a) Aldehydes __ b) alcohols c) ethers
d) esters g) ketones 1) carboxylic acids
5}  Which of the following will form carboxylic acid upon oxidation?
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6) How is nuclear fission different from nuclear fusion?

7) What are the signs of AH, AS, and AG that favor the spontaneity of a reaction?

AH s , NSis ,and AG is

8) The hydrolysis of propyl methanoate gives



9) Give the IUPAC name and draw all stereoisomers for each of the following:

a) AllFe(C204)2Ci2]
Stereoisomers:

b) [Fe(C204)(H20)2(NHa)Cl

c) NalCo(NHajaClal
Sterepisomers: .

10) Consider the following:
i} Aromatic hydrocarbons

a) MName:

b) Name:

cl Name:

if) Alkanes i} Alkenes

a) Which of the above hydrocarbons involves a delocalized pi-system ?

b} 'Which of the above hydrocarbons contains a benzene ring?

¢} Which of the above hydrocarbons tend to undergo substitution reactions?

d) Which of the above hydrocarbons tend to undergo addition reactions? _
11) Apply the Crystal Feld Theory to explain why coordinated complex ions |



12) Give the IUPAC name and coordination number for each of the following:

| Name Coordination number.

FICD{en}S]E"*

[Cu(en)(NHaJa]2* [

[ Fe (C204)2(H20)2]2+

13) Apply the Crystal | Field Theory to show the distribution of electrons in the d-orbitals.
a) NiS+ with a strong field ligand in an octahedral complex.

b) NS+ with a weak field ligand in an octahedral complex.

c) V2+ witha strong field ligand in an octahedral complex.

d) V2+ with a strong field ligand in an octahedral complex.

€) Ni3+ with a strong field ligand in an octahedral complex.

f) Mn2+ with a weak field ligand in an octahedral complex.

g) Cre* ina tetrahedral field ligand.

14) Write the molecular orbital electron configuration and calculate the bond order for each of the
following:

a) No2-

Bond order:

b) NF+

Electron Configuration:
Bond order:

15) Explain “bonding” in coordination compounds in terms of:
a) Valence Bond Theory
b) Crystal Field Theory

16) What is the difference between structural isomers and steregisomers?



17) Apply the Valence Bond Theory to predict the type of hybrid orbitals utilized for bonding by
the metal ion in each of the following:

a) FE{HEG}62+ , diamagnetic Answer:
b) CoCla2- , paramagnetic with three unpaired electrons. Answer:
c) Co(CN)42", paramagnetic with one unpaired electron. Answer:

18) a) What do the following quantum numbers designate?

f

m

5

b) Give the possible values of:
I, ifn=5. Answer:

m, ifl=4. Answer:

5, fm=3. Answer;

19) Wirite the ground state electron configuration for cobalt.

20) a) Draw the electron -box diagram for the ground state electron configuration for the nitrogen
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b) State the mwmmm__
c). How many unpaired electrons? Ans

-4



21) a) Calculate the wavelength (in nm) which corresponds to each of the following frequencies:
(The speed of light, ¢, is 3.00 x 108 ms™1)
i) 9.21 x 107 sec!

i) 7.73 x 106 sec™1
b} Which of the above wave lengths has the lower energy? Ans:

22) Predict the geometry of the species given below and the hybrid orbitals utilized for bonding
by the central atom in each of the following:

Lewis electron-dot geometry hybrid orbitals
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23) Assign oxidation number for the underlined atoms:
a) CrQa2 b)NagCr207 __ ¢) CoSO3_

24) Give the IUPAC name for the following compound: Ans:

_CcH -CH
{Hai ’ H —(CH
st =G T 0
=4

oH
25) a) Balance the following redox equation . (The reaction is taking place in alkaline solution._
............. ClO"(ag) + .venlz (8) — = .......103" (AQ) + ........CI'(ag)_

b) What is the oxidizing agent in the above reaction? Ans:
c) The oxidizing agent loses or gains electrons? Ans:
d) What is the reducing agent in the above reaction? Ans:
e} The reducing agent loses or gains electrons? Ans:

f) How many electrons are involved in the above redox reaction? Ans:
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