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INSTRUCTIONS TO CANDIDATES

Answer Question One and Any Other TWO Questions
TIME: 2 Hours




OQUESTION ONE (30 MARKS)

a) Define the following terms as used in engineering mathematics. (2 Marks)
1) Engineering Mathematics
i1) Fourier Series

b) State one importance of Laplace Transform. (1 Marks)

¢) Write down the solutions of the following Laplace transform formulas giving

relevant conditions for each. (9Marks)
(i) L) Gi) L@") (i) 1"e™ (iv) L|Cosh(at)]
d) Given F (s) = % find f (). (5 Marks)
"

¢) Prove that Llaf;(t)+bf2(1)]= allf,(O]+bLLf ()] (3 Marks)
f) Write down the solutions for the following inverse Laplace transforms.

A (l] (if) Ll(i] (i) L"’( : ] (iv) L“( A 7J(4 Marks)
& § F=a st—a’

g) Derive a divergence of a vector function. (5 Marks)
h) State Green’s Theorem. (1 Mark)

QUESTION TWO (20 MARKS)

a) Use Laplace transforms to solve %: 3-2¢ withy(0)=0  »'(0)

(5 marks)

b) Expand f(x)=x" 0£xZL in Fourier cosine series and Fourier sine

SETIes.
. (10 marks)
¢) Evaluate the value of lirr(nJ S‘zx (5 marks)
xX—
QUESTION THREE (20 MARKS)
a) State four Dirichlet’s conditions for a Fourier series. ( 4Marks)
b) If z(x+y)=x" + y’show that
2
{:@ o @_ =4|1— 3_2 = Qg_
ox Oy ox oy
(10 marks)

c) Differentiate between an even and an odd function giving two
example for each case (6marks)




QUESTION FOUR 20 MARKS
a) With the aid of standard tables evaluate

—1 [3s5+5
L {52”} (6 marks)
b) Evaluate G g b (5 marks)
X > 2 x-2

¢) Find the unit normal to the surface xy3z%=4at (-1,-1,2)
(5 marks)

d) CalculateVr ;r=xi+yj+zk (4Marks)

QUESTION FIVE (20 MARKS)

Using the Laplace transforms find the solution to the initial value problem

y'-2y'-8y=0 »(0)=3 y'(0)=6 (20 marks)




Table of Laplace Transforms

F(s)=2{s(r)]

S(t)=£7{F(s)]

sin(ar)

tsin(ar)
sin{at)—at cos(at)

cos(ar)—atsin(ar)

sin(ar+b)
sinh (ar)
e“ sin(br)
e sinh (Hr)
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e, m=L23....

u (r)=u(t-c)
w (1) f(t=c)
e /(1)
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;,f (1)
f':f"(r-r‘)_g(_r)dr

1(1)
(1)

A
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($—a ): +b
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F(s-c)

j“ Fu)du

F(s)G(s)

sF(s)-/(0)
s"F(s)—s"
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ut

e

", p> -1

4 n=1,23....
cos(ar)

tcos(at)

sin(at)+atcos(at)

cos(at)+arsin(ar)
cos(at+b)
cosh(ar)

e’ cos(br)

e cosh(hr)

[ et)

o ( r=c)
Dirac Delta Function

u (t)g(r)

L), n=123....

j': f(v)dv
f(t+T)= f(t)
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s(.s': +3a° )

(s'+a*)

scos(b)—asin(h)
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s —a
S—a
(s—a) +b°
Ll 1
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(s—a) =

$F(s)-3(0)-1(0)

T L(0)=s"f(0)-—sf " (0)- s (0)



