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1. Define scattering process a,ucl eLastic scattering. For a renction of Lhc
type X(o, D)Y show thai

a (!'_r)n r./rsr \\/,!/ ,/ \mv | ) lo- 
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where the symbols har.e their usual meanings and d is the angle ofparticle 6 with the direction of incidence
D€rFrmine Lhe Q \ajuc of Lne rcacl,ion Nra(cy,l)Or7 il Lhc k ineric cncru v
ol r,he incomirg ajpha pon iclcis 4.U MeV ""j , f," u- 

",, ",", 
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",'1"angle tj0" to lhe di1qs1i.r of mol.ion ol tle alpha parricle anJ lrJuing a
kineiic energy 2.09 MeV.
You may assume the following r,e,lues.

(i) mass of ihe n partiale (rn.):4.002604 a.TL.u,

(ii) nrass of the proton (rnn) : !.007825 a.m.u
(iii) mass of the oxyg€}1 (mo) : 15.090b23 a.m.u
(ft) la.m.u: 93I.BMeV

2. Define t\e decay consl,anL .\, half-lile Ir. nrean_Lifc l and rrre acrivirv
ol a ra djoacbjve elcmcnl. Establi.lr r he ieJa t ionsh ips

\ t:.It(In2)_t =f
A radio-nuclide ,4r with ctocs,y constant )1 translorrns into a radio_
nuclide,42 with dec&y constant Az. Assuming thab at the initial stagc
the sample contained only the radio nuclide,ll;

(i) Find ihe equation describing accumulatiol of the radio_mrclide ,42
with time.

(ii) Show that the tirne interval after wtrich bhe activity of radio-
nuclide ,4r reaches the maidmum va,lue is
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