MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY
P.0.B0x972-60200 - Meru-Kenya
Tel: +254(0) 799 529 958, +254(0) 799 529 959, + 254 (0) 712 524 293,
Website: info@must.ac.ke Email: info@must.ac.ke

Univer sity Examinations 2019/2020

SECOND YEAR SECOND SEMESTER EXAMINATION FOR THE DIREE OF
BACHELOR OF TECHNOLOGY IN ELECTRICAL ENGINEERING, 8CHELOR OF
TECHNOLOGY IN CIVIL ENGINEERING AND BACHELOR OF TEENOLOGY IN

MECHANICAL ENGINEERING

SME 3250: ENGINEERING MATHEMATICSIV

DATE: OCTOBER 2020 TIME: 2HOURS

INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

dy

a) Solve the equatiora; =x3(@1+y) (3 marks)
b) Solve the differential equatio(@xy —3x*)dx + (x* — 2y)dy =0 (5 marks)
c) Evaluateﬂ{e'3t} (3 marks)
d) Determine the inverse Laplace transform~(g) = 525;252_3 (5 marks)
e) Evaluatef{t e‘z‘} (4 marks)

f) Determine the amplitude period and midline of tinection f (t) = 4sin(6t + 3)

(3 marks)

g) Solve the following equatiory —y -2y =e* (4 marks)
h) Find the general solution of the following diffetiethequation

% +2xy = 4X (3 marks)
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QUESTION TWO (20 MARKYS)

a) Find the Fourier coefficients and hence Fourigieseof a square wave function

Oif —r<x<0
defined by f (x) =| . (10 marks)
lif0Osx<m
b) Determineﬂ'l{ > _ 265 +— 3 } (5 marks)
s—-6 s°+9 2s°+85+10

c) Find F(s) given thaF (t) = 4e* + 3cosh4t (5 marks)

QUESTION THREE (20 MARKYS)
a) Find the convolution of f(t)=t and g(t}=t (4 marks)

b) Use the convolution theorem to solve the followiimigial value problem
y —y=g(t),y(0) =1land y (0) =1where g(t) is piecewise continuous onefQz | and
of exponential order (8 marks)
c) Solve the following using Laplace transform
y -2y +5y=-8¢",y(0) =2y (0) =12
(8 marks)

QUESTION FOUR (20 MARKYS)
a) Show that the following differential equation isaex and hence find the general

solution (3y? +10xy*)dx + (6xy — 2 +10x’y)dy = 0 (8 marks)
b) Find the Fourier series of the triangular wave fiomcdefined by

f(X)=|x|-msxsm

f(x+m) = f(x), for all x (8 marks)

c) Determine whether the following functions are odeeen
i. f(x) =3x* +2x° (2 marks)
. f(71) = cos3n (2 marks)
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QUESTION FIVE (20 MARKYS)

a) Find the Laplace transform df(t) = e*, where a is constant (3 marks)
b) Solve the equation, =2u, +u (5 marks)
c) Solve the initial value problery” +y -6y =0,y(0)=0andy (0)=1 (5 marks)
d) Obtain the Fourier coefficients and Fourier seoiethe discontinuous rectangular

pulse function

f)=1 1 "<x<” (7 marks)
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