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INTI INTERNATIONAL COLLEGE PENANG
FOUNDATION IN SCIENCE (CFSI)
CHM1204: CHEMISTRY 1
FINAL EXAMINATION: APR 2018 SESSION

Instructions: This paper consists of FIVE (5) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks.

Question 1
(a) Give the IUPAC name for each of the following compounds :
(i) CH;
CH;-—(EH-—-CH;—CHZ——L?—CH3
CH3 CH3
(1 mark)
(i1)
(1 mark)
(iii) CH;
Br
(1 mark)
(b) Consider the unsaturated hydrocarbon 1,3-butadiene.
(1) Draw the condensed structural formula.
(2 marks)
(if)  Write the balanced equation for the complete combustion of 1,3-butadiene.
(2 marks)
(c) Draw the structure of the predominant organic product formed in each of the
following reactions involving alcohols molecules as the reactants.
(i) T H.SO.
CH;, (’:H CH,—OH oo
CH;,4
(2 marks)
(ii) e o H,S0,
CH, (’:H CH,—CH,; _]‘E‘;C—)
OH

(2 marks)



(@

(e)

0
@ii)
(iii)

(i)

(iii)

(iv)
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Which member in each of the following pairs of molecules has the higher boiling
point? Explain
Butanal or 1-butanol

(2 marks)
Butanal or pentane

(2 marks)
2-pentanone or 2-pentanol

(2 marks)

Classify each of the following monosaccharides as an aldose or a ketose.
CHO

H—G—OH
HO—C—H
HO—C—H
H—C—OH
CH,OH
(1 mark)

(1 mark)

(1 mark)

(1 mark)
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(ii)

(iii)

(iv)
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Use asterisks to show the chiral center(s), if any, in the following structures.

Blr (IZI
CI—-—(iT"—([}——Cl
Br Br

.
== ~Cl

Uﬂ—()—-—:l:

H
I
BN
Br OH Br
I
CH3——(13H-—{12H—(|IH—C—~H
OH OH OH
CH;—CH-—C!H--Cin—-(‘IHz
OH OH OH OH OH

(1 mark)

(1 mark)

(1 mark)

(1 mark)
(TOTAL: 25 MARKS)
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Question 2
() Which member in each of the following pairs of compounds has the higher boiling
point? Explain.
(i) Cyclohexane and hexane
(2 marks)
(ii) Pentane and 2,2-dimethylpropane
(2 marks)
(iii) CH3—CH;—Br or CH;—CH>—Cl
(2 marks)
(iv) CHs—Cl or CH3—CH>—Br
(2 marks)
(b) Indicate whether an aldehyde or ketone is produced when each of the following
alcohols is oxidised.
(1) CH3—-CH3—(I‘H—CH2—?H3
CH, OH
(1 mark)
(i) CH3—$H—?H—CH2~—CH3
OH CH,
(1 mark)
(c) Which of the three compounds hexanal, 2-butanone, and 2-propanol will react with

each of the following oxidizing or reducing agents? There may be more than one
correct answer in a given situation.

(i) K:lnOy

(1 marks)
(ii) Tollens solution

(1 mark)
(iii) Benedict’s solution

(1 mark)
(iv) Ha, Ni catalyst

(1 mark)

YICP LIBRARY



(d)
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(i)

(e)
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Oleic acid is a nonessential fatty acid with structural notation of 18:1 A9_

Draw the structure of oleic fatty acid.
(2 marks)
Triacylglycerol can be produced from the reaction between one molecule of
glycerol with three molecules of oleic acids.
(1) Draw the structure of the triacylglycerol produced.
(2 marks)
(2) Write the chemical equations for the triacylglycerol that undergoes complete
saponification with potassium hydroxide. You may draw structural formula in
your equations.

(3 marks)

Draw condensed structural formula for all products obtained from the complete
hydrolysis of the following triacylglycerol under acidic condition

i
CH,—0—C—(CH;),,—CH;

I
CH‘—O‘-‘C_" (CHz);Z—CHJ
I
CH;—0—C—(CH;)s—(CH;—CH=CH);—CH;=CH,

(4 marks)
(TOTAL: 25 MARKS)
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Question 3
(a) Draw skeletal structural formulas for eight aldehydes and six ketones that have the
molecular formula C¢H;20.
(14 marks)
(b) What is the difference between the types of hydrogen bonding that occur in
secondary and tertiary protein structure?
(2 marks)
(c) State the four types of attractive forces that give rise to tertiary protein structure.
(3 marks)
(d) Indicate whether each of the following statements applies to primary protein

structure, secondary protein structure, or tertiary protein structure. More than one
type of structure may apply in a given situation.
(i)  Peptide linkages are present in the protein chain.

(1 mark)
(i) Disulfide bonds between cysteine amino acids are present.

(1 mark)
(iii) Hydrogen bonds between C=0 and N—H groups are present.

(1 mark)
(iv) The sequential order of amino acids in a protein chain is given

(1 mark)

(e) Identify all possible products when the tripeptide Ala-Val-Ala undergoes complete
hydrolysis.
(2 marks)

(TOTAL: 25 MARKS)
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Question 4

(a)

(b)

(c)

(d)

(e)

(i)

(ii)

(1i1)

(iv)

)
(ii)

()

(i)
(iii)
(iv)

Classify each of the following salts as an amine salt or a quaternary ammonium

salt. Explain.
CH,

CHa—N"=CH;—CH, Ci

CH,
(2 marks)
I
CHy—N-CH,-~CH. CI’
CH,
(2 marks)
i
c'143—1>|~"'—(?|13 Br
H
(2 marks)
c;n,
cn;—cnz—cu,—r;ll—cng Br~
CH,
(2 marks)

Which compound in each of the following pairs of amines would you expect to be
more soluble in water? Justify each answer.

CH:—CH,—CH,—NH; 55,4 CH.—CH »—CH,—CH;—NH;
(2 marks)
cn;—-r;——cn,
CH;—CH,—NH—CHj zpd CH;
(2 marks)

Would you expect N-ethylacetamide or N,N-diethylacetamide to have the higher
boiling point? Explain.

(2 marks)
Draw the structure of each of the following ethers.
Isopropyl propyl ether

(1 mark)
Ethoxycyclobutane

(1 mark)
Butyl methyl ether

(1 mark)
Phenyl propyl ether

(1 mark)

How does reversible inhibition differ from irreversible inhibition?
(2 marks)



()

()
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Predict the sequence of bases in the complimentary DNA strand to the single
DNA strand below.

5’ G-A-A-T-C-C-T-A-C ¥’
(2 marks)

Draw the structures of the three products produced when the nucleotide below
undergoes hydrolysis.

(3 marks)
(TOTAL: 25 MARKS)
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Question 5

(a) Draw the “‘start (the first three repeating units) of the structural formula of the
addition polymers made from the following monomers
(i) Propylene

(2 marks)
(i) 1,1,2,2-tetrafluoroethene

(2 marks)
(iii) 2-methyl-1-propene

(2 marks)
(iv) 1,2-dichloroethylene

(2 marks)

(b) Classify each of the following chemical processes as anabolic or catabolic.

(i)  Synthesis of a protein from amino acids

(1 mark)
(i)) Formation of a triacylglycerol from glycerol and fatty acids

(1 mark)
(i1i) Formation of a nucleic acid from nucleotides

(1 mark)
(iv) Hydrolysis of a polysaccharide to monosaccharides

(1 mark)

(¢) For each of the following esters, draw the structural formula of the “parent” acid
and the “parent” alcohol.
(i) i
CH,—CH,—C~—~0—CH,—CH;

(2 marks)

(i)

I
CH;—0—C—CH,—CH,—CH;
(2 marks)



(d)

(€)

()
(i)
(iii)
@(v)
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The polynucleotide chain is made up of nucleotides linked together with ester
linkage.
H .tﬂﬂ

f

i “O—Pe=0

Give the name of the ester linkage (as seen in box) in the diagram above.

(2 marks)
Name the process of polynucleotides formation.

(1 mark)
Classify the polynucleotide strand above as DNA or RNA strand.

(1 mark)
State the full name of all the bases A, T and G in the strand above.

(3 marks)
Give TWO differences between RNA molecules and DNA molecules.

(2 marks)

(TOTAL: 25 MARKS)

--THE END--
CHM1204(F)/APR2018/S.T.LIM
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