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PART A
Q1 (a)

(b)
Q2

Solve the differential equation below by using Laplace transform.

(a)

(b)
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Find either F{s) or f(f) as indicated.

G L£{5°+a)
(i) L {rcost}.

5
{]ll} ,C {:—S}

. , 10
e {{.1-+2)2+25}'

t, 0<i<3,
Given f(1)=46-¢, 3<t<6,
0, t=6.

(1) Write f(7) in unit step function form.
(i) Find £ {f(0)}.

"+4y=e™, 0)=2.
Y ey

¥ -6y +8y=0, »0)=0, y(0)=-3.

(15 marks)

(5 marks)

(9 marks)

(11 marks)
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PART B
1 2 3 3 8 3 3 -1
Q3 (a) Givenmatrices A=|1 3 6|B=|-1 7 -3|andC=|5 -4|
2 6 13 B =3 i -1 0

(i) Find C"A4.
(i)  Find |B|.
(i)  Find A8 and give your conclusion.

(iv)  From the conclusion given in (a)(iii), solve the system of linear
equation below by using the inverse method.

x + 2y + 3z =
x + 3y + 6z = 3
2x + 6y + 13z = 5§
(10 marks)

(b)  Consider the system of linear equation,

x + 2y + z = 10
-x = 2y = 2z =
=X = ¥ = 4

(i) Write the system in matrix form, AX= 5.

(i)  Write the augmented matrix [4|B].

(iii) Do the row operations given accordingly on [4|B]. Then, solve the
system by using the Gauss-Jordan elimination method.

R, >R, +R

R, >R, +R
R, &R,

R. >R, +R,
R_‘i %{hl)ﬂz

R, >R -2R,
R, > R —-R,

(10 marks)



Q4 (a)
(b)
(c)
Qs (a)
(b)
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Given the vectors u = 3i—k, v=i- j+ 2k, and w = 3j Find

(i) Jw—(v-u).
(ii) (uxv)-w
(iii)  a vector unit with the same direction as v.
(8 marks)

Find an equation of a plane which passes through points P(3, 2, 1) and
parallel to a plane with equation 3x-3y-5z+1=0.
(7 marks)

Find an equation of the line that passes through points A(Z,-I,Zi) and

b T ik
MAarks

Given z, =3-2i,z,=4i and z, =1-4i. Find

® z+3z,. G) = i) (z.)(z).
(8 marks)
Given z, =2+43i.
(i)  Write z, in polar form.
(i) Find (z,).

(i) Find (z,)'” and write your answer in a+ib form, in three
decimal places.

(12 marks)
Q6  Solve the following differential equation.
@ LT
dx 2xy
(10 marks)
(b)  y"—5y'+6y=—e", by using the variation of parameters method.

(10 marks)
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FORMULAS

Table 1 : Characteristic Equation and General Solution

Differential equation: ay"+by'+c=0.
Characteristic equation : am” +bm+c¢=0.

Case roots my and m; General solution

] m] * m1 ‘}l = AE“’I + BE“':I

2 =M, y= (A+B.‘rk“

3 m, =+ Pi y= €™ (A4 cosfx + Bsin fx)
m, =a- fi

Table 2 : Undetermined Coefficient Method ay”+ by’ +¢ = f(x)

F(x)

y,(x)

a, where a is a constant

x'c

P(x)= (an" +B, x"'+..+Bx+ Bu)

x (B"x" +B, x""' +...+Bx+ B‘})

Ccos Bx or Csin fx x"(Pcos fx +Osin ﬂx)

Notes : ris the smallest non negative integer, {r =0, 1 or 2} to ensure no alike terms

between y (x)and y_(x).
y=y.(x)+ y,(x).

Table 3 : Variation of Parameters method ay”+by' +c¢ = f(x)

The general solution of variation of parameters methodis y = y_+ y_ where y, =uy + v

with w=-[2222 zi &)

V:J'.rlf('r}dx and W =
W

»n ¥
oot




