Year 13 X-Ray Attenuation 23/02/2005

X-Ray Attenuation
I = Io e-x
Set A

1. An X-ray signal is attenuated by 50% as it passes through bone of thickness 2.0 cm. Determine the attenuation coefficient.

2. The intensity of some X-rays used in medical work is attenuated from 18 W.m-2 to 8.0 W.m-2 as it passes through a material of thickness 20 m. Find the attenuation coefficient.

3. Suppose that an X-ray attenuation coefficient for a substance is 11 m-1. Find the final intensity if an initial signal of 2.8 mW.m-2 is attenuated over a distance of 5.6 mm. 

4. The intensity of an X-ray signal is attenuated from 10 W.m-2 to 5.0 W.m-2 as it passes through a material with an attenuation coefficient of 1.0 m-1. Find the thickness of the sample through which the waves pass.

5. The intensity of an X-ray is attenuated from 78 mW.m-2 to 480 W.m-2 as it passes through a material of thickness 9.0 cm. Find the attenuation coefficient.

6. An X-ray attenuation coefficient for a substance could be 42 m-1. Using this information, calculate the final intensity of an X-ray signal if an initial intensity of 1.1 mW.m-2 is attenuated over a distance of 4.0 mm.

7. The ratio of the output intensity to the input intensity for X-ray signal is 0.4 as it passes through some biological matter of thickness 8.0 cm. Determine the attenuation coefficient.

8. An X-ray signal is attenuated by 35% (care!) as it passes through a specimen of thickness 2.4 mm. Determine the attenuation coefficient.

Answers for Set A
1. I=Ioe-x





2. 41 mm-1
I/Io=e-x





3. 2.6 mW.m-2
0.5=e-0.02





4. 0.69 m

logn0.5=-0.02




5. 0.57 cm-1
-0.693=-0.02




6. 0.93 mW.m-2
0.693=0.02





7. 0.11 cm-1
=0.693/0.02
=34.65


8. 180 m-1
=35 m-1





Set B
1. The attenuation experienced by a body part is 15% as it passes through a thickness of 12 mm. Calculate the attenuation coefficient.

2. Find the original X-ray intensity for a bone sample with attenuation coefficient of 10 m-1 where the intensity is reduced to 20 W.m-2 over a distance of 5.0 mm.

3. The intensity of an X-ray signal is attenuated from 48 mW.m-2 to 38 mW.m-2 over a distance of 0.64 cm. Determine the attenuation coefficient.

4. The intensity of an X-ray signal is attenuated from 20 mW.m-2 to 500 W.m-2 as it passes through a material with an attenuation coefficient of 15 m-1. Find the thickness of the sample through which the waves pass.

5. The attenuation experienced by a biological material is 25% as it passes through a total thickness of 22 mm. Calculate the attenuation coefficient.

6. Suppose that an X-ray attenuation coefficient for a substance is 23 m-1. Using this information, determine the final intensity of an X-ray signal if an initial intensity of 2.0 W.m-2 is attenuated over a distance of 7.0 mm.

7. The intensity of an X-ray signal is attenuated from 400 W.m-2 to 50 W.m-2 as it passes through a material with an attenuation coefficient of 60 m-1. Find the thickness of the sample through which the X-ray waves pass.

8. The intensity of an X-ray signal is attenuated from 53 mW.m-2 to 33 mW.m-2 over a distance of 0.32 cm. Determine the attenuation coefficient.

Answers for Set B

1. 0.14 mm-1
2. 21 W.m-2
3. 0.37 cm-1
4. 0.25 m

5. 13 m-1
6. 1.7 W.m-2
7. 35 mm

8. 1.5 cm-1
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