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Answer All questions.

1.
a) Find the UC set of each function f(x) = cos 2x and g(x) = xe .

b) Let the second order linear non-homogeneous differential equation is given by

d’y . d =
g}—2l——3y:30052x—5xe .
dx dx
i.  Find the complementary function y_which satisfies the homogeneous
. , . d*y _d
differential equation ~——2Z 2P 3y=0.
dx dx

ii.  Use the method of Undetermined Coefficienis to find the general solution
of the above non-homogeneous differential equation.

c) Use D-Operator method to find the particular integral y, for the differential

—-X

TV s 7y=e? 45
dx” dx

equation

2. Experimental evidence shows that the radioactive material decays at a rate
proportional to the mass of the material present. According to this model, the mass

O(1) of the radioactive material present at time [ satisfies fidg = aQ , where aisa
t

constant whose value of any material must be determined by experimental
observation.

a) Explain why it is reasonable to replace a by — k , where k> 0.

b) Assuming the mass of the material present at 7 =1, is Qyand a = -k, show that

mass present at time 7 Is given by O(7) = Qoe"k("'U) .



The half-life 7 of a radioactive material is defined to be the time required for half of
its mass to decay.

¢) If O(ty) = Uy then find an expression for Q(7+1(;).

d) Use result in (b) to show that the half-life of the material is given by ¢ = -}t—ln 2.
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