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1. Why is coincidence counting used for primary standard measurements?     (1 mks)
Coincidence counting is useful in primary standard measurements is because it gives absolute data and results in radiation experiments. It is effective in measuring beta and gamma count rates in beta emitters decaying in daughter states.  
2. Calculate the Beta detector and Gamma detector efficiencies from the observed measurements.                                                                                                 (1mks)
       β        = 
        β       =  ×100
                 = 0.0785%
          
       γ         = 
       γ         =×100
                  = 1.602%

3. Derive equation 3.4 from 3.1-3. 3                                                                   (1 mks) 
[bookmark: _Hlk23794480]If Nβ = £βN0 …………………………….. Equation 3.1- £β = 
Nγ = £γNo ……………………………. Equation 3.2- £γ = 
[bookmark: _Hlk23794756][bookmark: _Hlk23794616]Nc = £β£γ N0 ……………………….. Equation 3.3- £β£γ = 
Expressing No as the subject of all the derivatives makes all the equations equal to one another. 
From £β£γ = ,  
No =  which translates to  =  from equation 3.3
At 100% system efficiency, =

Hence the equations 3.3 can be written as,
No = … 3.4                

4. Calculate the activity of 60Co sample with and without dead time corrections, show all working                                                                                                             (1 mks)
Activity determination of 60Co without dead correction times; 
To determine the activity of Cobalt-60, we first convert the mass of sample, say 5mg into number of atoms.
[] ×6.022 atoms/mol
=5.19 × atoms

To calculate the rate of activities of atoms/second we convert the answer into curies;
Assume 1 Ci = 3.700 x 1010 atoms/s
Assume Standard activity of Cobalt, 1.1 x 103
Assume the activity rate constant, k = 4.1 × s-1 which is derived from, conversion of atom decay/second into curries.
In 1g of Cobalt- 60 sample:       [] ×6.022 atoms/mol
                                                   = 1.01 x 1022 atoms
Converted into curries (Ci), [3.700 x 1010 atoms/s/Ci ×1.1 x 103]
[bookmark: _Hlk23880057]                                                   =4.1 x 1013 decay/sec
To find rate constant, k; 
k (1.01 x 1022 atoms) = 4.1 x 1013 decay/sec
[bookmark: _Hlk23880164]k= 4.1 × s-1
Now activity in atoms/second; 
= [4.1 × s-1][ 5.19 × atoms]
                                                      = 21.279 ×  atoms/second
             Converting the answer into curries, 
                                                       = 
                                                        = 5.751 Ci
5. Where in the system (using the diagram) do analogue pulses become logic pulses                         (2mks)
The analog pulses and converted logical pulses in the amplifiers- This is because the conversion process requires the signal strength to be varied or adding or taking away some data from the transmission or varying transmission frequency which can be achieved by the amplifier.
6. What is the function of gate and delay modules? What values are used?         (3mks)
Gate modules are meant to allow energy signals of gamma rays so that they meet the requirements of the coincidence technique. The value used is  
Delay modules ensure that time signals in different paths are aligned so that in the logical pulse module, a proper electric decision is made. The value used for delay module is 
7. Indicate the region used in the system for the Gamma channel gate               (1 mks)
The Gamma Channel gate is located in the coincidence mixer.
8. What is the role of Gamma SCA module?                                                           (1mks)
The gamma single-channel analyzer is used to count the number of pulses of voltage that fall below a given adjustable range of values; adjustable preset windows of voltage values. 
