Solutions to Problems

Problem 7.1

When one half the sample has decayed, N = Ny/2 and equation 7.2 gives the
time 1/, as the solution to No/2 = Noe /2. Hence eM1/2 =2 and ¢/, = In2/\.

Problem 7.2

dl = M\dx hence dI[ = —)\dz.

xT

As for equation 7.1 the solution is I = Ipe™** and thus when z = d the number of

gamma rays in the beam is I(d) = IpeM.

Problem 7.3
Integrating both sides of AN/N? = —\dt gives

1
—y = MEC

At t =0, N = Ny and the constant C' = —1/Ny. Hence

1
N=1/(AM+1/Ny) = Ng-————
[+ 1/No) = Notg sy,
Problem 7.4
The integrating factor for the equation
dl
L— + RI =V,
at °
is ef/L Multiplying both sides by this factor gives
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Integrating both sides
JeRt/L — ‘geRt/L LC

and v
1= EO + Ce H/E,

But I =0 for t = 0 and hence the constant C' = —V;/R and

Vo

[ = E(l — 6_Rt/L).



Problem 7.5

y = asin(wx + ) = asinwz cos # + asin [ cos w.

Hence
A=acosf and B = asinf.

Squaring and adding results in

a=+VA%2+ B? and tanf = B/A.

Problem 7.6

y = ae Psin(wz + )

dy/dx = —aye " sin(wx + ) + awe " cos(wx + )

d?/dz® = ay?e " sin(wr + B)awye " cos(wz + )
— aywe " cos(wz + B) — aw’e " sin(wx + 3)
Substitution in equation 7.7 gives

{ aoy’e™ " — aoaw’e 7" — barye " + coze_w} sin(wz + )

+ {—aaw’ye’” — aowye " 4 bawe’w} cos(wz + ).

For values of = such that (wx + ) = nm where n is an integer, the cosine term is
41 and the sin term is zero. This gives the result

—2aawy +wb =0 and v = b/2a.

For values of = such that (wzx+ 3) = (n+ 1/27) where n is an integer, the sine term
is £1 and the cos term is zero. This gives

ay® — aw® — by +c =0 and w? = ¢/a — b* /4a>.

Problem 7.7

d2y

o2 T Y= z2.

Try as solution
y = a+ bx + ca® + da® + ex’.
Substitution of it and its derivatives into the equation gives

2¢ + 6dx + 12¢2? + aa + abz + acx? + adr® + aex* = 22

Equating the coefficients of the different powers of x on both sides of the above gives
d=e=0; aa+ 2c=0; 6d+ ba =0, and 12e + ca = 1. From these relationships,
b=0; c=1/a and a = —2/a?, and the solution to the differential equation is

y=—2/a*+2%/a.



