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1. Write down the English name for each of the following terms: (16%)

a) BT 4 b) EWAE o). WIEIE d) WED T
e) it ) pd A g R g) A+l

2. Give the structure for each of the following compounds (12%)
(a) tert-pentylchloride

(b) (E)-1-bromo-2-methyl-2-butene

(c) isopropylalcohol

(dhtrimethylamine

(e) trans-1,2-dimethylcyclohexane

() isobutene

3. Supply the necessary reagents or give the product for each of the following conversions: (14%)

()

QCHZCH3 . QCHCHs _ . QCHCHg

MgBr

— @*?HCHs — Qc CHCH, —»QCH CHCH,

CH3CHOH CH3 OH
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(b)

RCN ——  RCH,NH,

(©)

4. Predict the major product for each of the following reactions: (8%)

1) CHs Br,

I —
CH,C =CH,

3) Br
Q/V MO (s

CH,
CH0™
Br _—
4) CH, (E1)

CH3
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5. Derive the molecular orbital energy-diagram for C, molecule. Calculate the bond orders (B.O.) of C,*",
C,", Cs, Co7, C,* according to the orbital diagram and compare their bond length and bond dissociation
energy (BDE). Which are paramagnetic? or diamagnetic? (10%)

6. Write resonance structures, including formal charges, for SCN™, NO3™ and NO,.  (10%)

7. Draw and assign the following molecules to their appropriate point groups. (a) PFs (b) SF4 (c) SFe
(d) [PtCI1,]* (e) BeF, (10 %)

8. (a) Explain why [Cu(NH3)s]" is a completely colorless complex, but its sister complex, [Cu(NHs)4]*, is
intensely blue. (b) The C—O bond strength decrease in the order of [Mn(CO)s]* > [Cr(CO)e] > [V(CO)s] >
[Ti(CO)s]*". Explain. (10%)

9. Present qualitative crystal field splitting patterns for five d orbitals for the following symmetries:
(@) trigonal, (b) square planar (c) square pyramidal (d) trigonal bipyramidal (e) trigonal prismatic.
(10 %)




