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QUESTION ONE (30 MARKS)

a) Draw the structures of the following compounds (5 marks)
1) 1,1,2-trimethylcyclopentane ii) propan-1-ol
iii) diethylamine 1v) 2-butene

V) 2-chlorohex-3-yne

b) Give the IUPAC names of the following (5 marks)
b i) HO iii X CH;CH,),CHCH,CH(CH
CH3CHCH,CHCH, i CH; CH,), CHCH,CH(CH; ),
|
N(CHj),
iv) HCECCH,CH,CHCH, V) H,C=CHCH,0H
¢) Draw the trans and cis isomers of C4Hg and give their names (3 marks)

d) What is the hybridization of the indicated atom in each of the molecules below (3 marks)

i) i) ii) iv)
CH3-—N H O=C= — =
2 HaC—QH H3sCC=N
r Y | i
) Vi) HyC
/g:— /? =NNH,
HsC  OH H,C
e) Which of the following molecules have a dipole moment of zero? (3 marks)
i) i) ii) iv) v) vi)
H3C-Br CO, CH, NH; CH3—0OH CCl4

f) Draw the condensed structures of a compound that contains only carbon and hydrogen atoms
and that has:

1) Three sp3 hybridized carbons (1 mark)

ii) One sp3 hybridized carbon and two sp2 hybridized carbons (1 mark)

iii) Two sp3 hybridized carbons and two sp hybridized carbons (1 mark)

g) Draw Lewis structures of the following: (5 marks)
i) CH3NH3" i cos iii) "OH iv) C2H, v) H,O

h) Arrange the following alkyl halides in order of decreasing reactivity in an SN1 reaction



2-bromopentane, 2-chloropentane, 1-chloropentane, 3-bromo-3-methylpentane (2 marks)

QUESTION TWO (20 MARKYS)
a) Assign formal charges to each atom. (4 marks)
i) HNOs ii) H;0* iil) CHy
b) Using the symbols 8" and 8", indicate the direction of polarity of the bonds. (3 marks)
i) C-O
i) Mg-C
iii) N-H
b) Complete the reactions below:

. cl, - KOH 5 3
CH,CH +

3CHj - marks)
¢) Compare the reactions below. (3 marks)
0] o

/”\ + CH;OH — » )J\ + HSCH,CH,CH;

H;C SCH,CH,CH; H;C OCH;

0 0

I Hcl I

o + CHyCH,0H == C.. + CH,OH
O/ OCH, O’ OCH,CH;

methyl benzoate ethyl benzoate

¢) Show all the carbocations formed, processes involved and name the products produced when
3-bromo-2,2-dimethylbutane undergoes Sn1 reaction with H>O and also when it undergoes Sn2
with

“OH. (7 marks)

QUESTION THREE (20 MARKS)

a) Write the initiation, propagation and termination steps that occur when one mole of HBr is
added to 2-methylpropene in presence of a peroxide (ROOR). (10 marks)

b) The following are shapes that some molecules form. In each case give an example of a
molecule that forms the shape and approximate the bond angles. (10 marks)

i) Bent



ii) trigonal planer
iii) trigonal pyramidal
iv) tetrahedral
v) linear
QUESTION FOUR (20 MARKS)
a) Draw the E and Z isomers of the following molecules. (6 marks)

1) 1-bromo-2-chloropropene
ii) 2-bromo-3-chlorobutene
iii) 1,2-dichloroethene

b) Draw Lewis structures for the four alcohols with molecular formula CsH100. Classify each as

a 1% 2% or 3% alcohol and give their names (8 marks)
¢) Which of the following carbocations would you expect to rearrange? Show and name the
types of rearrangements that lead to products (6
marks)

; v)

') i) i) iv)

EHg CH3 CH3

CHs o
+
©+ CH3CHCHCH; CH3<|3CHCH3
|
H CHs



