Radiation and Matter Practise NAB Answers

1)  

a) 
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b) 
Path difference
 = 11.50 – 1.25



pd 
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As the number of waves ( n ) is 2½ ( an ODD NUNMBER of ½  )   ( ½ )

Interference is DESTRUCTIVE   ( ½ )
c) Reflections would be detected by the microphones from the walls (½)
and Interfere ( ½ ) with the sound waves from the loudspeakers

d) 
vair = 3 x 108 m/s  ( 1 )
e)  
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2)  
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3)  
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a) WORK FUNCTION  is the minimum photon energy needed to free an
electron from a negatively charged plate ( 1 ) 

b) 
hf = photon energy ( ½ )
( ½ )


hf = 6.63x10-34 x 1.2 x 1015




hf = 7.956 x 10-19 J
( ½ )


as the photon’s energy is greater than the work function ( ½ )


( 6.4 x 10-19 J ) the Photoelectric Effect WILL occur ( ½ )
c)  

i)  
h.f = 6.63x10-34 x 1.5 x 1015


h.f = 9.945 x 10-19J



Extra energy = 9.945 x 10-19 – 6.4x10-19 



Extra energy = 3.545x10-19 J

ii) 
EK  -  Kinetic Energy   ( 1 )
iii) 
BLUE ( ½ ) as blue light has the highest frequency ( ½ )
d) 
FISSION: ( as a large nucleus is split into 2 smaller nucleii ) ( 1 )
e) INDUCED Fission: requires a neutron to combine with the large
nucleus to effect fission.  ( 1 ) 

SPONTANEOUS Fission: an unstable nucleus breaks into 2 smaller nucleii usually an alpha particle ( Helium nucleus ) and the the remainder of the nucleus  ( 1 ) 

( Alpha emission is an example of Spontaneous emission. )

i) When the nucleus splits there is a LOSS of MASS  ( 1 )

[ Total Mass before fission > Total mass after fission ]



Lost mass converted into energy by E = m.c2    ( 1 )


( c = the speed of light )

ii) 
Total Mass
390.173
Total Mass
232.242



Before
001.675
After
155.883




391.848

1.675






001.675




( ½ )

( ½ )    391.475

 mass = ( 391.848 – 391.475 ) x 10-27 

 mass = 0.373 x 10-27 kg


E = m.c2
( ½ )


E = 0.373 x 10-27 x ( 3x108 )2

E = 3.357 x 10-11 J
( ½ )

f) 
Absorbed Dose   ( Energy per unit Mass )

Type of Radiation



Type of Tissue Exposed





Any Two 1 mark each.

g) 
Gamma
Alpha


H = D.WR  ( ½ )
H = D.WR


H = 6x10-3 x 1
H = 0.5 x 10-3 x 20


H = 6 x 10-3 Sv  ( ½ )
H = 10 x 10-3 Sv   ( ½ )


H TOTAL = 16 x 10-3 Sv   ( ½ )     [ 16 mSv ]

( ½ )
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