2000 1NE University of Sydney

CHEM1907 - Chemistry 1 Life Sciences A Molecular (Advanced)
and
CHEM1908 - Chemistry 1 Life Sciences A (Advanced)

FIRST SEMESTER EXAMINATION

CONFIDENTIAL
JUNE 2000 TIMEALLOWED: THREE HOURS

GIVE THE FOLLOWING INFORMATION IN BLOCK LETTERS

SURNAME OTHER
NAMES
SID EACULTY TABLE
NUMBER NUMBER
INSTRUCTIONSTO CANDIDATES OFFICIAL USE ONLY
Al qua'%??;;ﬁ]g;;tn?gzd' Thereare 16 \M ultiple choice section
' Marks o
Complete the examination paper in INK. Pages ned
Read each question carefully. Report the 7-15 3
appropriate answer and show dl relevant ~
working in the space provided.
J P Short answer section
Thetotal score for this paper is100. The Marks
possible score per pageis shown in the Page | Max Gained Marker
adjacent tables.
2 6
Each new question beginswith a - 3 2
Electronic cdculaors, induding programmeable 4 10
caculators, may be used. Students are
warned, however, that credit may not be 5 10
given, even for a correct answer, where
there isinaufficient evidence of the working 16 9
required to obtain the solution. Logarithms
may aso be used. 17 8
, . . 18 7
Numerical vaues required for any question as
well asaPeriodic Table are printed on a 19 9
Separate data sheet.
Totd | 67
Pages 6, 9 & 20 are for rough work only.
Check Totd




CHLCIvVI LYU// UM EIVI LYJUO ZUUU-J- £ Julle Zuuv £4909\d)

A dilute water solution of hydrogen peroxide (H.O,) can be used as a mild antiseptic. The
concentration of hydrogen peroxide may be determined by titration with acidified
permanganate ion, MnO,~, forming O(g), HO and Mr?* ions. Write a balanced equation
for this reaction showing the oxidation and reduction haf reactions as well as the overal
reaction.

OXIDATION
haf reaction

REDUCTION
haf reaction

OVERALL
reaction

A 10.0 mL sample of H,O, solution was acidified with H,SO, and titrated against a 0.0200
M solution of KMnO,. The ftitration required 17.6 mL of the KMnO, solution.
(a) Cdculate the mass of H,O, that reacted.

ANSWER:

(b) Caculate the volume of O,(g) measured at 300 K and 102 kPa evolved during this
titration.

ANSWER:

Mark
s6
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Mark

In alaboratory experiment plants are grown in red light of wavelength 700 nm. Cdculate <4

the energy of one photon of thislight.

ANSWER:

Experiments show that 48 photons of light of wavelength 700 nm are required for the
gynthesis of one molecule of glucose. Given that the energy required for the formation of
one mole of glucose by photosynthesis a 298 K is 2870 kJ, cdculate the efficiency (energy
used/energy input) of photosynthesisin this reaction.

ANSWER:

An M3 jon of the dement M has an eectronic configuration of 15* 25 2p° 35 3p° 3. 22

Identify the dement M by name.

Write the ground state eectronic configuration of M.

How many dectrons in this atom have quantum number |
=1 (asone of their quantum numbers)?

How many dectrons in this atom have quantum numbersn
=3and|=2?

How many dectronsin the M** ion of dement M have
quantum numbersn= 3,1 =2, m =-2and ms= +72

Diethyl ether (CH;CH,OCH,CHj3) has abailing point of 34.5 °C, whereas an isomer, 17

1-butanol (CH;CH,CH,CH,OH) has a bailing point of 117 °C. Explain the differencein
thelr bailing points.
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For each of the following: Mse:ILr (I)(

i

i

i) Write a Lewis dructure showing vaence shell eectron pairs (s and, if present, p and

non-bonding).
i) Describe the shape of the molecule or ion.

i) Indicate the hybridisation state of the central atom.

BrFs

ICl*

SOs*

SnCl,

XeF,

N3

Which of the above molecules are polar?
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With the aid of gppropriate examples and diagrams, give brief explanations of the following M Zrk
intermolecular forces. 4
hydrogen bonding
disperson forces
Complete the following table. 4
Chemicd Formula Systematic Name
[Co(NHz)e] Brs
pentaagquachloroiron(l11) chloride
tetraamminedichlorochromium(l11) nitrate
Nag[CuCly]
Ligt the dementsK, Ca, Sc and Sin order of increasing atomic sze. 5
amndlest largest
Ligt theatoms Be, Cl, Li and Sin order of increasing dectronegativity.
lowest highest
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Complete the following table.

Mark
S
9

CONSTITUTIONAL

STARTING
MATERIAL REAGENTS/CONDITIONS FORMULA(S) OF MAJOR
ORGANIC PRODUCT(S)
N OH ~_Cl
AN
H,/PdonC
ethanol solvent
)\/ HCl
(CCly solvert)
OCH>CH3
1M HCI
OCH2CH3
N(CH,CHg)3 CH:CHl
CO,CH,CH5
O/ 3 M NaOH / heat
CH.CHABr CHsCH,CH;-O-CH,CH;
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. . - Mark
AZT isan andogue of the nucleoside thymidine and 0 S
isclinicaly used in the treatment of AIDS. It differs 5

from thymidine in that the 3—OH group is replaced NH
by an azido group (—N3). | /K
H N
o @]
H
H H AZT

N3

Give the molecular formula of AZT.

Classify the sugar present in AZT as afuranose or pyranose.

Isthe sugar present as the a -anomer or b-anomer?

Give an example of anucleotide
derived from AZT.

Hydrolyss of AZT givesthe sugar 3-azido-2-deoxyribose and the nucleic base thymine.
Give the structure of thymine and the structure of one tautomer of thymine.

tautomer

thymine

Explain with the aid of diagrams why pyridine forms a sat with dilute HCI, whereas pyrrole
does not.

pyrrole
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A . . . . . _ Mark
At equilibrium in agueous solution, D-ribose exigts as a mixture containing S
20% a -pyranose, 56% b-pyranose, 6% a -furanose and 18% b-furanose forms. 7

Draw Haworth formulas in the appropriate boxes below for each of these forms.

a-D-ribopyranose H——COH
H——OH
7 CH,OH

D-ribose

b-D-ribopyranose

a-D-ribofuranose

b-D-ribofuranose

Give the formulain Fischer projection, of the
product, (K), formed when D-ribose is treated
with sodium borohydride.

Specify the opticd rotation of (K) as*(+)”, “(-)”, “zero”, or “cannot be predicted”.

Briefly justify your choice.

Give the stereoformula of the product formed
when b-D-ribopyranose is heated with
methanol and an acid catalys.
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The neurohormone Tyr-Gly-Gly-Phe-Met (M ) known as methionine enkephdinisa M Zrk
naturally occurring peptide which controls pain perception in vertebrates. 7

@ | ] I o
H3sN —(|3H —C—NH—CH;—C—NH—CH;—C—N H—?H —C—N H—?H —CO2
%
i
CH3
(M)

OH

Name the functiona groupsin (M).

Four amino acids (tyrosne, glycine, phenylaanine and methionine) are obtained
on complete acid hydrolyss of (M ). Draw the stereoformulas of L-tyrosine and
L-methionine in the boxes below. Indicate their absolute configurations using the
(R- and (9)- convention.

. Absolute _ Absolute
L-tyrosine configuration L-methionine configuration

Give the condtitutiond formulafor the
product obtained when tyrosine, the
N-terminad amino acid in compound (M),
isdissolved in 1 M NaOH solution.

Give the condtitutiond formula of the cydic dipeptide (N), obtained when glycine methyl 2
eder isheated. Explain why (N) does not exist as a zwitterion.

(N) Explanation
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Numerical Data

Physical constants
Planck congtant = h = 6.626 ~ 10~ joule second
Speed of light in vacuum = cg = 3.00 " 10® metre second™
Avogadro constant = N, =6.022° 10* male™
Gas congtant = R= 8.314 joule kelvin™ mole™
= 0.08206 litre atmosphere kelvin™ mole™

Conversion factors
1 nm = 1 nanometre = 10~° metre
1 kJ= 1kilojoule = 10° joule
1 mg =1 milligram = 10> gram
1L =1litre= 10" metre’
1 mL =1 millilitre= 107 litre

A periodic tableisprinted on the other side of thisdata sheet.
Atomic weightsareincluded in the periodic table.



