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PART A
Q1 ()
(b)
Q2 ()
(b)
Q3
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Find the Laplace transform of the following functions.
()  f()=t'—e” +5-sinhv/2r.
(i)  f(r)=(-r+3e")cos5t.

Consider the piecewise function

t 0<t<l,
g(f)={

2= (=1,

(1) Express g (r) in the form of Heaviside function.

(i)  Find the Laplace transform of g(¢).

Obtain the inverse Laplace transform for
s+1
s*4+25+5°

By using convolution theorem, evaluate

“{os)

Consider the following initial-value problem

Determine the solution of the initial value problem by using Laplace transform.

Y'+9y=e, y0)=0, y(0)=0.

(12 marks)

(5 marks)

(4 marks)

(6 marks)

(13 marks)
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Q4 (3
(b)
Q5 (3
(b)
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R -1 1 0

2 3 0
Given matrices 4= 1 0 1 |,B=| 0 2 1 and()z(1 ) ]].
0 -1 6 5 -3 0

Find
(1) 2A+3B.
i) B[
(iiiy  BC".

(8 marks)

Solve the system below by using the Gauss-Jordan elimination method.

x+2y—z=6,
3x+8y+9z=10,
2x-y+2z=-2,
(7 marks)
Let u=4i+k, v=2i-j and w =ai+3j-4bk . Find
(1) 4du-3v+w.
(i1) uxv,
(iii)  the value of aand b if 4u—-3v+w=uxv.
(9 marks)

Find the distance from a plane with equation 2x -y -2z =4 to point (3,4,7).
(3 marks)

Find the parametric and symmetric equations that pass through points P(-2,0,3)
and Q(3,5,-2).
(3 marks)
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2+4i)(3+i 2+3i
Q6 (a) Given z =w1 and z, =( i I) . Solve for z, +z, .
(1-2i) (1+2i)
(6 marks)
(b) Let z= [3(cosl47° +isin147° )] . Find
(1) z'.
1
(ii) z® and write your answer in a+ib form, in three decimal places. Then,
sketch it in an Argand diagram.
(9 marks)
Q7 (a) Solve the homogeneous differential equation
(xe™ + y)dx —xdy =0.
(8 marks)
(b) Given
.y _1
dc 2x y
(1) Show that the differential equation above is an exact equation.
(ii)  Then, solve the equation.
(7 marks)
Q8  Find the general solution of the second-order differential equation
' =16y =19.2¢*" +60e™.
(15 marks)
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Formulas

Laplace transform

Ll fin)= o} f(He"dt = F(s)
/() F(s)
" k
S
fin=1,2, L
at 1
e
S—d
sin at = i 7
S +a
cos at 3 g >
S +a
sinh at 5 i i
S —a
8
cosh at s? —qg?
P f(f) F(S—a)
" 1), n=1,2, 1y 4'F)
ds"
0 (s)
V() sY(s)- (0)
y'(t) s*Y(s) = sy(0) - y'(0)
fle-a)H(t-a) e Fls)
£6)5(c~a) e fa)
(1) )
0 s
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Differentiation And Integration Formula

Differentiation Integration

d . sl xn+l
—X =hnx "dx = -
s _[xdx n+1+C’ n#-—1
& e [* de=1n|x|+C

x x b
ie"ze’r Iexdxzex+C
dx

d .
—sinx=cosx
dx

—coSsx=-sinx
dx

d 2
— AN X =JeC" X
dx

d 2
—cotx=—csc™ x
dx

d
—Secx=s8ecxtanx
dx

d
—cscx =—cscxcotx
dx

—sin'x =

dx 1-x°
= -1

—cos x=

X 1—a
5 1

—tan'x = =

dx 1+x

Icosx dx=sinx+C
Isinx dx=-cosx+C
J‘seczx dx =tanx +C
j0502 x dx=-cotx+C
Jsecxtanx dx=secx+C

Icscxcotx dx=—cscx+C

I\hlﬁdx=sin"x+C
¥

1
e

1-x

dx=cos”' x+C

Il : i de=tan' x+C
+Xx
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Characteristic Equation and General Solution

Differential equation : ay"+by'+cy=0;
Characteristic equation : am’ +bm+c =0

i Roots of It_:‘he Clllaractenstlc Gl Salidon
quation
1 real and distinct : m, #m, y=dAe™ + Be™?"
2 realandequal :m, =m,=m y=(A+ Bx)e™
3 imaginary :m=atif y=e™(Acos fx + Bsin fx)

Particular Integral of ay"+by'+cy = f(x)

f(x) Y, (%)
P (x)=Ay+Ax+---+A4x" x"(By + Bix+---+ B,x")
Ce™® x'(Pe™)
Ccos fx or Csin fx x" (pcos Px + gsin fx)

Note : r is the least non-negative integer (» = 0, 1, or 2) which determine such that there is no terms in
particular integral y ,(x) corresponds to the complementary function y,(x).

Variation of Parameters Method for ay" + by' +cy = f(x)

Y(x) =uy, +vy,

u=-[2L0 4 ve [PLE 4
W w

N )

Wz‘ ’ '
N N






