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Alternative Answer: 

, _ 500x4200x(70-66) 
Power of the small heater P -

60x60 
................ (01) 

(For correct substitution) 

F 2.33 X 103 W [(2. 33 - 2. 34) X 103] W ........ (01)

Total: 15 marks

(B) (a) (i) The diagram �iven in figure (1) is a 'rough
sketch of an x.;ray tube. Name the. parts
marked as A and B. · 

(ii) Name the part marked as· D and e�plain· the
purpose of lJ!iing it: · .

(iii) Name the. piirt .marked .as CJ�- the di�gram
and explain the purpose of ustng it .

. . · 

(iv) Explain how X-�ys- are ·:produtid:· .. :
(v) Give ·a reason for using an ·evacuated\tube: .

(b) The supply voltage of an X-11lY tube is IOO{)OOV.

C 

Figure (1)

(i) Calculate the maximum en�rgy of ari electron reaching A in i:niits of keV.
(ii) An electron.carrying the maximum etlergy .caic.}liited in (b)(i} �ve produces an X-ray photon spending

. half of its etiergy, and · the rest of the ·energy is completely absorbe.d. Explain· what will happen to the
absorbed e.nergy. · · · · , · '., '· · · · · '· · -- · · 

{iii) .Calculate � way�Jength of the X·@Y ph�ton produced in-� (b)(il).
'fh = 6.6 X lo:-34Js, C = 3 X 108 ms-1 and l eV=d.6 X 10-19 J] 

(c) When_ y�rays pass through a material; a certain- f�ctiotr or' the y-ray photons 
I . d t

· are al>sorbed by the material: Consider a beam of y-rays of intensity I
0 

incident . net ent 
perpendicular to a. sh.eet of materia.V o f thickness· t ·as shown in the figi.ire (2). beam 
As a result of the absorption the transn'litted.in�sity of the r�ray beam is ► 

decreased, and it is denoted by I. 
1o 

► 

► 

Transmitted 
beam 

l 

The relationship between 10 andfjs given by log{'J)=O�434µt, whereµ is
a constant for the material at the given y-ray energy. All datr given below are

for 2MeV y-rays. Take value ofµ for lead as 51.8m-1 for 2MeV y-rays. Figure (2) 

(i) Calculate the thickness of lead require<J to reduce the intensity of the above y-rays by half.
(ii) The maximum pennis&ible annual dose for ,a radiation worker is. 20 mSv. When a person is exposed to

the above y-ray beam of intensity H>10 m-2 �1 , the annual dose received is 25 X 1()6 mSv. Detennine
the maximum intensity of the. above beam of y�rays that a radiation worker can be exposed without
exceeding the maximum permissible dose. 

(iii) Consider a radiation therapy room in a hospital, in which a 2MeV y-ray source is insralled to treat
patients. Radiation workers work in the adjacent room. The two rooms are separated by a lead wall.
-In case of a radiation 1.eak in the source the maximum intensity of the y-rays incident nonnal to the
lead wall is 2.56x 106 m-2 s-1

• Detennine the minimum thickness of the lead wall required in order for 
the radiation workers to work safely in their room.
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