Midterm Exam Phys 523 
Term 172
Sat. April 21 
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Q#1: What is a preamplifier ? How many types of preamplifier exit?

i) What is basic difference between them?

ii) Is it possible to use only one type of preamplifier with all types of detector? If yes which one?

Q#2:  Describe the importance of time constant ( of the measuring circuit of the detector for the three modes of operation of a detector model ? 

ii) Discuss the limitation on values of ( for pulse height spectroscopy and time spectroscopy

Q#3:  The uranium fuel of light-water reactors is enclosed in metallic tubes with an average outside diameter (OD) equal to 20 mm. It is assumed that the OD values are normally distributed around this average with a standard deviation σ = 0.5 mm. For safety reasons, no tube should be used with OD > 21.5 mm or OD < 18.5 mm. If 10,000 tubes are manufactured, how many of them are expected to be discarded because they do not satisfy the requirements given above?
Q#4:  For a  paralyzable detector   the maximum measured counting rate is observed for a true counting rate n = 105 counts/s. Find

i) Dead time of the detector ( (n>1/ () ?

ii) Find the maximum measured counting rate of the paralyzable detector   ?

.
Q#5: Sketch the integral spectrum for the differential spectrum shown below.
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Q#6: A detector system with dead time ( = 1.0 ( sec  is to be used to count the radiation from a pulsed radiation source with a pulse width T= 100 n sec and a pulse frequency f = 200 kHz . Find the maximum observable counting rate of the detector?
If T<(<((1/f)-T)

Then  the  maximum observable counting rate of the detector = f 
Q#7: Determine the calibration constant a1 and a2 and their associated uncertainties   (a1  and   (a2  of the MCA that recorded this spectrum  based on the two peaks of the 60Co spectrum.
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Q#8:  A step voltage of  5 V amplitude is applied to the input of a CR-(RC)5 network  with equal time constants (  of differentiator-integrator network.  If  ( =5 (s. What is the amplitude of the shaped pulse?
Q#9: Four coins are tossed 100 time and number of head obtained are given in the following Table:
	Number of heads
	Observed Frequency

	0
	3

	1
	27

	2
	43

	3
	22

	4
	5


By calculating (( 2, check whether coins are loaded or not?

Q#10:  Triangular and Trapezoidal  pulse shape of a detector can be achieved using analog techniques . What is the condition to obtain ballistic deficit free 

Trapezoidal  shape  of detector pulses?

Q#11:  A student makes 10 measurements of length of an object and gets the following results:

46, 48, 44, 38, 45, 47, 58, 44, 45, 43

i) Please evaluate the data to find some abnormal data value, which one?

ii) If so can you apply Chauvenet’s criteria to reject it?

iii)  Please also show that after data rejection, if any  parameter of distribution like mean or standard deviation changes ? and why ? 

Q#12: Assume that the energy resolution of a scintillation detector is 9.0 %  and that of a semiconductor detector is 1.0  % at energies around 900 keV. If a source emits gammas of 0.870 and 0.980 MeV, can these peaks be resolved with a scintillator detector or a semiconductor detector?

