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1. (10 pts) Draw the d atomic orbitals with correct direction.

2. (10 pts) What is Jahn-Teller distortion? In what conditions will this occur?
Consider high and low spin for d'-d'° complexes.

3. (20 pts) Explain the following terms:
(a) HOMO and LUMO (b) Electronegativity (c) Lewis acid and base (d) LMCT

4. (8 pts) Give point group for each of the following molecules:
() H,O(b)CHy (c)Sg (d)BF;

5. (5 pts) The vanadivm—carbon distance in V(CO)g is 200 pm but only 193 pm in
[V(CO)s]". Explain.

6. (10 pts) How many IR-active carbonyl stretching bands would you predict for
Ni(CO)4 with Td symmetry?
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7. (12 pts) What you know about the (a) Semiconductor, (b) Chemical Vapor
Deposition, and (¢) Graphene.

8. QMm)m#%%%uTﬁﬁm%Eﬁ%ﬁ@

HNO, NO,
H,S0,
NO,
M% 2% NO,
' . 67%

9. (10 pts) HEHLLT aldehyde {F585% acetal 157 B

™
Q 0

A 0
HO OH
. H - H
H+




PIRAE 104 BEBHELIELHEAZ

104/3/4 10:10 ~ 11: MR RBATSEIRE,
04 10 AM~ 11:40 AM W% [{EMEFE BFIEH] KR!
LB FR

BH: A8, 8% maisosy (Fk2H, B28)

RS MR R A T R . = A R R S R T A, R L ThREA eI )
BT T A

--------------------------------------------------------------------------------

10. (21 pts) *%fﬁ/k A~G.

OH
E PBra Mg 1.C
—— A ——> B —> D
Ether 2. Hs0*
. { Na,Cr, Oy 0
F H.S0
l 1 29 Hac’u\m
H
c G
OY\/\AO

11. (10 pts) FIFLUREY carboxylic acid EiEMEATINIFF - WAFRERA
Q O O
A}
©)L OH ~OH CE“\ OH
Q)L NO,

NO,
B) 0 F O O
/\|/LOH /K)kOH F\/\/LLOH
F

12. (6 pts) Please draw structure of the following compounds
a) N-Cyclohexyl-N,3-dimethylpentanamide '

b) 3,3-Dimethylpentane-2,4-dione

c) 2,3,5,6- Tetramethylcyclohex—Z 5-dien-1,4-diol

13. (8 pts) Draw ALL the possible produets of the following Sy1 reaction.
Br

H/\r\ r
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14. (10 pts) Please draw the Lewis dot structures of the following compounds:
(A)CH,CN  (B)CH;NO;  (C)O;(ozone) (D) NO (E) H,0;




