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Determine % for the following functions.

®H  y==

o rmoll)
x
2
(i) y=log, (4—_);—2), (Hint: %loga u= %loga e %,u # O)

(iv) Y +2x*yP+6x* =7
v) x=te’, y=2+1

(16 marks)

If the displacement (in metres) at time ¢ (in seconds) of an object is given by
s = 48° +7t* = 2¢ , find the acceleration at time 7 =10.

(4 marks)
Find the Laplace transform of the following functions.
@ f(t)=3e* —6+5c0s2t
(i)  f@)=tsin2t
(5 marks)
Find the inverse Laplace transform of the following functions.
. 1
B  F()=—
s“+s
2s
(i) F@)=T——F—
(s- 1)2 +4
(8 marks)
Given
t, 0<t<2,
f(H=44-t, 2<t<L4,
0, t>4.
(i)  Express f(¢) in the form of unit step function.
(i)  Find the Laplace transform of f(z).
(7 marks)
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. L lx oy=-2q 2 5
Find the value(s) of x and y if =|_|.
y 1 [|[x-1 7

(6 marks)

Solve the following system of linear equations by using Gauss-Jordan Elimination

method.

2x-y=3,
4x+11y =30.
(6 marks)
0
Solve the system below by the Gauss-Seidel method. Use X © =10 and £=0.01.
0
7 1 -1« 10
05 1iyi=l-9
2 0 3}z 1
(8 marks)
Let u=4i+k, v=2i-jand w=aqi+3j-4bk. Find
6)) 4u-3v+w,
(i1) UXW.
(iii) thevalueof a and b if 4u-3v+w=uxw.
(iv)  aunit vector, y with the same direction as w .
(11 marks)

Find the distance between planes —2x+y+z=0 and 6x-3y-3z-5=0.
(4 marks)

Find the parametric and symmetric equation that passes through points P(-2,0,3)
and Q(3,5,-2).
(5 marks)
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(i)  Solvefor z if (i—z)+(2z-3i)=-2+7i.
(ii)  Find the real numbers a and b that satisfy the equation

a(2+3i)+b(1-4i)=T7+5i.
(6 marks)

Given z, =1-2i, z,=4+3i and z, =10i, find z, if L =22
z, z,

(4 marks)

By using De Moivre theorem,

(i)  evaluate z=(—4+ 41‘)3 . Express the answer in the form of a +ib.

(ii)  find all the roots of z = (—4+ 4i )% . Express the answer in the form of a+ib.

Then, sketch them in an Argand Diagram.

(10 marks)
Evaluate the following limits.
, . 3(x-1)+4(x-1)
o i )
=1 2(x~1)+5(x-1)
-2
.o . x
(i) £1_1301—x2 "y
i) fim2YA*E
x=>0 X
. 4x’ —2x+3
lim——<*7-
) o 1-2x+x*
(12 marks)
2
If lim f(x)=2 and lim g(x)=-3, evaluate hm[—[—(x—)]—
x—>c x> xc l_g(x)
(4 marks)

Suppose that the function f(x) is continuous at x =5 and that f(x) is defined by
the rule
*+2 if x<5
f(x)_{4x+7 if x25°
Find
@) k.
@ limf).
(4 marks)
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FORMULAS
Table 1: Laplace transforms. Table 2: Differentiation
LUf=[7 f (@)™ dt =F(5) %x» = ™
f@® F(s)
k 1‘. d
s Zx-[f (¥)g@)] = f(x)g'(x)+ g(x)f'(x)
"'n=12,.. n!
n+l
@ = 4 [f(x)]= g0 '() - f(x)g'®)
dx| g(x) (gx)’
s—a
sin at 2a : _1nu—l _‘fﬁ
s*+a 7
cos at s
s’ +a’ d . , du
sinh at a ;e =e I
st —a?
cosh at s d . u
P ) —SIMu =COoSU +——
s —a dx
e” fir) F(s—a) d ) u
—cosu =—~sinu -—
dx dx
r'AH,n=1,2,. _d"F(s)
D' —
ds itz:mu =sec’u -‘—Iz
ft—a) H(t —a) e " F(s) dx - dx
icotu =—csc’u du
dx
iI—secu =secutanu d_u
dx dx
d du
—cscu =—cscucotu-—
dx dx




