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TERJEMAHAN

UNIVERSITI SAINS MALAYSIA

First Semester Examination
2003 12004 Academic Session

September - October 2003

ZCT 53214 - Radiation Physics

Time : 3 hours

Please check that the examination paper consists of EIGHT printed pages before you
commence this examination.

Answer all FOUR questions. Students are allowed to answer all questions in English OR
Bahasa Malasyia OR combinations of both.

l. (a) Explain what is meant by radioactivity. (10/100)

(b) Describe briefly the decay (transformation) process via:

(D B* emission
(ii) electron capture
(iiD Auger electron

(30/100)

(c) (i) The age of archaelogical remains such as wood and bone are done
by radiocarbon dating.

Describe how this process is done.
(Half-life of carbon-14 is 5730 years).

(ii) Why are there no toc atoms in petroleum products?
(20/r00)
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(d)
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A pure l$sr source with an initial activity of 20 pci decays with a half life
of 28.1 year to ]OrY. ]trV in turn decays with ttn:64 hours to stable
zirconium (Zr).

(i) calculate the time taken for the daughter nuclide activity to reach
maximum.

(ii) calculate the ratio of parent and daughter activity at t,*. State the
type of equilibrium from the ratio obtained.

(iii) calculate the number of Y atom and Zr atoms produced att: 120
days.

Given I Ci:3.7 x l0lo Bq
(40/100)

Describe briefly the four main interactions of photons with matter.
(20/r00)

Using conservation of energy and momentum show that a photoelectric
process cannot occur with a free electron.

(Law of Invariance pc: a/T' + 2m"c2T ).

(20l100)

State the assumptions used in Klein-Nishina equation. Are they
valid? Explain

Draw the expected energy distribution of compton recoil electrons
according to Klein-Nishina equation for 4 MV photon. State the
value of Tn,*.
What does the area under the curve represent?

(30i 100)

Explain what is meant by a Bragg peak.

For a single electron of energy 6 MeV, draw the depth dose curve in
water. Now draw the expected depth dose curve for a flux of lOa
electrons/cm2. Explain. State *y arsutnptions used.

(30/1 00)

2. (a)

(b)

(c) (i)

(ii)

(d) (i)

(iD

i.i4
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3. (a)

(b)

(c)
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Discuss Boron Neutron Capture Therapy.
(30/100)

Explain the basis for neutron detection by the foil activation method.
(2str00)

To make a 6oco source, a 50 g sample of cobalt metal (tnco, 100%
abundance) is exposed to thermal neutrons at a constant fluence rate of lOe
cm-'s-'. (i) How much exposure time is required to make a 1 mci source of
ouCo 

atoms consumed in I week.

Given: Thermal neutron capfure cross sectior, oo = 37 barns
Avogardro's No. : 6.023 x 1023 atoms/g-atom

(30/100)

Fission chambers can be used for detection of either thermal or fast
neutrons. which uranium isotope 123su or 238u; provides for detection of
thermal neutrons. Explain your answer.

(1 s/l00)

Describe the following for detection of photons:

(i) Scintillation detectors
(ii) Semiconductor detectors

(s0lr00)

Gamma-rays of energy 1.0 Mev and 3.0 Mev strike a NaI(T/) detector.
Plot a typical energy spectrum that is obtained. Show your justification and
calculations in obtaining all the peaks in the spectrum.

(s0lr 00)

4.

(d)

(a)

(b)
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APPENDIX E. (Continued)

Water (Liquid)

EHERGY STOPP IXG POI.IER
COLL ISIOX R^DIATIVE TOTAL

FtcV AcV ctz/ g licV cr :u g flc V cr lz g
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9.106E-05
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