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/ 55 v{Eii_ Semester Examination — February / March 2012
b SCT 301-2 Advanced Mathematics I

Time: Two (02) hours

: Tot?il Four (04) questions.
Answer all questions.

01. Define a linear function.

a) Show that the following functions are linear:

i, flx)=2x

. !
.  fu@)= I u(r)dr ; where uis an integrable function.
0

iii. f(#)=u(+2) ; where uis alinear function

b) Define a time invariant system

Determine whether each of the following is time invariant or not, if it is given that
u(t)is time invariant.

i, )= 2u()

i, ¥ =tu(®)

02.2) Define the Laplace transform of a function f{tJ and show that the Laplace

transform operator L is linear.
b) Find the Laplace transform of each of the following functions using the definition:
' i f)=t";n=123..
ii. f)=snwt
iii. f{t) =5sin2t — 3%
3;0<t=x2,

v. F(t) ={—1; 2 <t<4,
G; t=4,
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03.a) Find each of the following inverse Laplace transformations

e
L }
i, .
5
e -1 {525—3 }
ii. L ey

3 _od
§°—5°+5—-1
iii, -t (—5}
&

v )
. . (5+3)(s+5).

b) Solve the following differential equations using Laplace transformation:
i ¥ +8y(t)=32¢° - 16t,y(0) =y'(0) = y"(0) =0
FrO+3f®O+2f) =, fO =F (=0

ii.

04.a) Define the following terms and give one example for each type:

L
ii.

iii.

b) Prove that jf

. X L
p Sin— dx = j-z. cos

Even function
Odd function

A periodic function with period T

k. kemo:

c¢) Find the Fourier coefficients corresponding to the function

fx) =

cosx,0<x<m
Om<x<2n
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