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Question 2a) Fnumerate U - — il
m?sfl Constant Cocfficient Linear Differential equations. (6 Marks) ] LR .
Opdinaty L _ong Division method), compute the first 4 £,"s of the following 7.-

) Using the Power Seriis;I method (i.e. [ i,
z 3
transform. F(2) = 5555722 (14 Marks)
*4 Be™™ . (10 Marks)

Question 3a) Find a differential equation from the function: y = Ade s
b) Solve the initial value problem: y'' 2" +10y =0, y(0) = 4 and y'(0)=1. (10 Marks)
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Question 4a) Find the power series solution of: x;zz—-r»----ﬁ- xy=
. |
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2 v < (j J
b) Given an ODE: x%%c-ﬁ-: 0, where C is a constant and atx =0, y = b and c_lf =0, Using your knowledge
S

of gamma function, show that atx = b[{%]! . (10 Marks)
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Question 5a) The periodic function v(t) shown below is odd and has both half-wave and quarter-
. N , ’ T 3]
wave symmetry. Sketch one full cycle of the function over the interval-—-<t<-—, and also a

full eycle of f{¢) over the same interval given that f(1) = E’%E:—)- (4 Marks)

b) Find the Fourier series for f(t) showing the series in the alternative trigonometric form. (10

Marks)
¢) Estimate the rms value of f{#) using the first five nonzero terms in ils Fourier series
representation, and determine the percentage of error in the estimation. [Takeyf= 0.125). (6

Marks) "
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Question 6a) Two quantities, xand y , are related by the law y = »1—% —;, where a and b are constants, Using
X

the values given below, draw a suitable graph and hence determine the best values of aand b . (6 Marks)
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b) The force, F in Newtons, required to keep an objgct moving at a speed, S in meteg Ec‘r second, was recorded.
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I the law connecting F and § is of the form S = bF", where b and ¢ are constants, apply the method of least
Squares to obtain the values of b and ¢ that give the best fit to thg given set of values. (6 Marks )
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