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ZSC 54814 - X-R:y Structure Analysis
[Analisis Strufrur rvIalui Kaedah Sinu-X]

Duraion: 3 bours

[ttasa : 3 jonJ

Please check that this examination paFe-r :onsistr of FOLrR !,ages of printetl nraterial
beft)re you begin the exemination.

[Sila pastilran bahawa kertas peperiksaan ini mengandungi EMPAT muka surat yang
bercetak sebelum anda memulakan peperiksaan ini.J

Instructions: Answer all FOUR (4) questions. Students are allowed to answer all
questions in Bahasa Malaysia or in English.

tArahan:. Jawab kesemua EMPAT (4) soalan. Pelajar dibenarkan menjanab semua
soalan sama ada dalam Bahasa Malaysia atau Bahasa Inggeris.J

.a-

465



lzsc s48l

(a) Discuss the unique symmetry elements and give the values/relationships for
_ a, b, c, cr, F and y in each of the seven crystal sy$ems.
[(a) Jelaskan unsur-unsur simetri unik dan beriknn nilai/perhubungan diantqa

4 b, c, a, B dany bagi setiap sistem di daram tujuh sistem hablur.J
(30/100)

O) What are the symmetry elements for point groups? Draw the stereograms
for the following point groups:-

t@ Nyatakan unsur-unsur simetri yang terdnpat pada latmpulan titik
Lukislcan stereogram bagi kumpulan titikyang berilai:_

(i) rnrnm,
(ii) 4mm, and/dan
(iiD 622

(30/100)

(c) What extra symmetry elements that are present in space groups but not in
point groups? Draw the space group representations for:_ 

- -

[(c) Apakah unsur simetri tambahan yang terdapat pada latmpulan ruang tetapi
tidak wuiud di dalam kumpulan titik? Lukislcan perwakilan kulmpulan
ruang bagi:-J

)(i) P-
m
)

(ii) P'J ,and/dan
c
.,

(iii) c'
m

(40/100)

(a) Give the expression for structure factor. Derive the systematic absences
resulting from

[(a) Berilran ungkapan bagi falaor struhur. Terbitkan ketidakhadiran
sistematik yang terhasil daripada

(i) body-centering,

t0 pemusatan jasad,J
(ii) 21 SCrew anis, and

t6, paksi slvew,21, danJ
(iii) c-glide plane.

Kii, satahgelongsong-c.J
(60/100)
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(b) Derive Friedel's Law. What are the systematic absences present in the
following space groups:-

t@ Terbitksn Hukum Friedel. Nyaakan ketida&pdban sistematik yang wujud
di dalan haryulm r1/@tg y@rg berifut:-J

1(i) c'
c

(ii) Ib"., dldal
(iii) Fa6a

(40/100)

(a) what is a reciprocal lattice? Derive the diftaction condition
[(a) Termglan konsep kckisi resiprokal. Terbitkan syarat belauanJ

AE=G

where E =E'-E
[yan7 rwuJ

and f' =ou€oingwave-vector

tdon E' : veHor gelombang ketuarJ

f : incorning wave-vector

IE = ve&or gelombang datangJ

d : reciprocal lattice vector

IG = vebor kckisiresiprokal.J

Using Ewald's construction, prove that lE = G is equivalent to 2d.sin0 :1..
How is diftaction intepreted using the concept of Ewald construction.

[Dengan menggunakan pembinaan Ewald, tunjukkan aE = G adalah
setara dengan 2dsin?
d i i n t e rpr e t a s i kan d e n g an m e n g gunakan ko ns ep p emb inaan Ew al d. J

(50/100)

(b) Explain in detail the principle of the Weissenberg camera technique. Using
weissenberg, Buerger precession and de-Jong Bouman techniques, explain
how the reciprocal lattice of a single crystal can be mapped. Discuss the
advantages and disadvantages of each method.

t(b) Terangkan secora teliti prinsip telvtik kamera w'eissenberg. Dengan
menggunakan ketiga-tiga tebtik kamera, iaitu Weissenberg, liulmn Buerger
dan de-Jong Bouman, jelaskan bagaimana lcektsi resiprokal sesuatu habltr
tungal dapat dipetalcan. Bincanglmn kelebihan dan kchrangan setiap
tetuikJ

(s0l100)
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p(x) and F(h) are Fourier

4. (a) For a l-D crystal, the electron density, p(x), and the sfirrcture factor, F(h),
are given as follows:-

[(a) Bagi hablur l-D, 
-ketumpatan erehron, p(x), dan fakor srntfutr, F(b),adalah seperti berila$ : -J

p(x)=ii col"

F(h) = f ot'f*a'
Prove that G(h) = F(h) or in other words,
transforms of one another.

[BuWikan G(h) : F(h) atau dengan perkataan rain, p(x) dan F(h) 4darah
gelmaan Fourier antara satu dengan-lain.J

Qs/r00)
(b) Using the results from (a), write down the expressions of electron density,

p(x,y,z), and structure factor, F(hk/), for a 3-D crystar. using these
expressions for p(x,y,z) and F(hkO, explain the principle of single crystal
structure determination.

t@ Dengan menggunakan keputusan daripada bahagian (a), tulxkan
ketumpatan eleldron, p(x,y,z), danfaHor struldor,F(hk/), bagi satu labtur
3-D. Dengan menggunarcan erapresi bagi p(x,y,z) dan F(hkf), terutgkan
prtnsip penentuan struldur hablur tunggal.J

(2sl100)

(c) Write down the expression for Patterson function. Explain how it can be
used to solve the structure of a single crystal, provided the stn:cture has 41
least one heavy atom. compare this method with the Direct Method.

[(c) Tyliskan ungkapan bagifungsi Patterson. Terangkan bagaimanafungsi ini
digunakan untuh menentukan struldur hablur runggat,-tertaHulk rt Hu,
mempunyai sekurang- satu atom berat. Bandingkan kaedah ini
dengan kaedah terus.

(solr00)
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