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== Chapters7& 10
Directions : Solve each problem. Show your work. Circle your answer.

1. A K-shell electron is removed from atungsten atom and is replaced by a N-shell
electron. What is the energy of the characteristic x-ray that is emitted?
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2. A K-shell electron is removed from atungsten atom and is replaced by a M-shell
electron. What is the energy of the characteristic x-ray that is emitted?

3.  What conditions are necessaryfor the production of x-rays?

4, What percentage of the kinetic energy of the electrons is converted to x-rays?
What happens to the rest of the energy?

5.  What are the two target interactions that can produce x-rays?



Incident - -~

lactron - —— = — . H:_:;El;_ige:;g:rw

T 00006 2N Ky oo
/ XeZo 2 0ot

f @ 5 @/ -~ P@ - ""-.lE? j! \II"

[ 5 e @@fﬁ \ @%H 1II'.

[ : { & L3 AL

| ©© ) € 6009 |

! @ y =) o II|

Vo E?'@ @H . )’"r 7 / /

Incident e

Electron Low Energy

Bremastrablund
¥-Ray Photon

6.  What interaction is illustrated in the figure above?

7.  What determines the energy of the photon produced during this interaction?
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8.  What interaction is illustrated in the figure above?

9.  What determines the energy of the photon produced during this interaction?

10. What is meant by a characteristic cascade?



What is the K-shell binding energy for the following elements?
a. molybdeum
b.  rhodium

C. tungsten

What is meant by kilovoltage peak?

What is the relationship between the kilovoltage peak and the average energy
(keV) of the photons in the primary beam?

Use the following data to estimate the Half-Value Layer for a certain x-ray
system.

HVL Data
Absorber X-ray
Thickness Quantity

(mm Al) (MR)
0 135
1 102
1.5 90
2 75
3 60
4 42




