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Please ensure that this examination paper contains TEN printed pages before you begin
the examination.

Answer FM questions. You may answer either in Bahasa Malaysia or in English.

All answers must be written in the answer booklet provided.

Each question is worth 20 marks and the mark for each sub question is given at the end of
that question.

Sila pastiknn bahawa kertas peperiksaan ini mengandungi SEPaLaH muka surat yang
bercetak sebelum anda memulaknn peperil<saan ini.

Jawab LIMA soalan. Anda dibenarkan menjawab soalan sorrra ada dalam Bahasa
Malaysia atau Bahasa Inggeris.

Setiap jawapan mesti dijawab di dalam bulat jawapanyang disediakan.

Setiap soalan bernilai 20 markah dan marknh subsoalan diperlihatknn di penghujung
subsoalan itu.
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l. Using a suitable example explain the following terms :

(a) chromophore (in UV)
(b) bathochromic shift (in UV)
(c) finger print region (in IR)
(d) in-plane bending vibrations (in IR)
(e) M+ l andM+2peaks (inMS).

Dengan menggunakan contoh yang sesuai, terangkan istilah-istilah berikut :

(a.) lcromofor (dalam UV)

@ anjakan batolvomik (dalam UV)
(c) kawasan cap jari (dalam IR)
(d) getaran pelenturan dalam satah (dalam IR)
(e) puncakM+ l danM+ 2 (dalamMS).

[20 marks]

2. (a) How could IR spectroscopy be used to distinguish between the following
pair of compounds?

Bagaimanalmh spektroskopi IR dapat digunakan untuk membezakan
di antara pasangan sebatian berilan?

(CH:):N and CH:NHCHz CHt

[5 marks]

(b) How many signals would you expect to see in the tH-NMR spectrum of
the following compound?

Berapakah bilangan signal yang anda ja,ngka dapat diperhatikan dalam
spelctrum' H-NMR bagi sebatian berikut?

[5 marks]
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(d)

(c)

(a)

How might the proton spectrum of ultrapure dimethylamine, (CH3)2NH,
differ from the spectrum of this compound to which DzO has been added?

Bagaimanakah spektrum proton dimetilamina yang tulen lampau,
(Cru)2NH, berbeza daripada spehrumnya yang mengandungi DzO?

[5 marks]

How might the two trimethylcyclohexane isomers shown below be most
readily distinguished using t'C-NMR?

Bagaimanaksh dua isomer trimetilsikloheksana di bawah dapat dibezakan
antara satu dengan lain menggunaknn spektroskopt I3C-NMR?

a
J. Deduce a possible

below:

Ramalkan struktur
bawah:

(b)

cHr"1cH3 cHr"1cH,

\-, \-,l:
CH: CHI

[5 marks]

structure for the compound with the IR absorptions

bagi sebatian yang mempunyai penyerapan IR di

C:HsN : 3000, 2250 cm-L .

[5 marks]

Deduce the identity of the following compound from the spectral data
given.

CaHsO2 : rH NMR ;6 1.23 (3H, triplet),2.00 (3H, singlet),4.02 (2H, quartet),

IR; 2980, 1740 cm-r .

Ramall<nn identiti (struktur) sebatian berikut daripada data-data spehrum
yang diberiknn.

CtHaOz : IH NMR ; 6 1.23 (3H, triplet), 2.00 (3H, singlet), 4.02 (2H, quartet),

IR; 2980, 1740 cm-t .

[7 marks]
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(c) Give the structure for compound A (croHr+) that is consistent with the
following 'H-NMR and IR specha.

Berikan struHur sebatian A (Ctol{t) yang sepadan (secocok) dengan
spehrumtH-NMR dan IR berihtt.

4000 3500 3000

A, C1eH1a

-4-

Wavelength (pm)

2000 1800 1600 1400 1200
Wavenumber (cm-l)

i', "1

IJIK 31e]

[8 marks]
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(a) Use the MS and tH NMR spectra below to deduce the structure of the
compound B, CaH7BrO2.

Dengan meneliti spehrum MS dan tH NMR di bawah ramalknn struktur
sebatian B, CaH7BrO2.

[10 marks]
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Mass (m/e)
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(b) Determine the structure cif the isomeric compounds, c and D, each of
which has the formula csHTBro. lhe IR spectrum for compound c has a
strong absorption band at 1698 cm-' while compound D has a strong band
at 1688 cm-'. The proton NMR spectrum for compound c is shown along
with the expansion for the region from 7.7 to 7.2 ppm. The proton NMR
of D is also given.

Tentukan struktur isomer C dan D bagi suatu sebatian yang berformula
CaHzBrO., Spehrum IR isomer C mempunyai penyerapan yang lruat pada
1698 cm-' manaknla isomer D menyerap dengan luat pada 168g cn-t.
speWrum NMR proton untuk c diberikan bersama-sama dengan
pembesarannya di kawasan 7.7 hingga 7.2 ppm. spelarum NMR proton
untuk D juga diberikan.
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The IR' proton NMR and I3C-NMR spectra of an unknown compound with the
formula CelIrrN are given below. Deduce its structrue.

Spektrum IR, NMR proton dan I3C-NIq[R suatu sebatian, CtIfttN, diberikan di
bawah. Tentukan struHur sebatian ini.

[20 marks]
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The IJV spectrum of an unknown is determined n 95% ethanol : r** 280 nm
(log e 1.3). Mass spectroscopy, infrared and proton magnetic resonance spectra
of the compound are also shown below. Propose a plausible structure of the
unknown.

Spelctrum W suatu sebatian yang diutatr dalam etanol (95%o) : l,n* 280 nm

0og e 1.3). Spetarum MS, IR dantH-NMR sebatian ini juga diberikan di bawah.
Cadangkan struhur yang munasabah bagi sebatian ini.

[20 marks]

o

':

E

'Fli
m L;I

l:;iii''i* i'*d

'fiIUiii![i* 
f;:ir.o'#

oEj
l.il-;

20 L-r
I,i,,;

10 ii-i!

4000

341 ...10/-



-10-

- ooooooo -

lJrK 3rel

342


