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INSTRUCTION :
This paper consists of SIX (6) questions. Answer FOUR (4) questions only

QUESTION 1

(a) Solve each of the following complex number in the form of a+bi. [CLO1]

i. 2i(6-5i)

(2 marks)
i, (—5+31)+(11+2i)

(2 marks)
iif. (12+13i)—(~10+2i)

(2 marks)

(b)  Given that z=-2+3i andw=7-5i, find the modulus and the argument for
each of the following: [CLOI]

i, &

(5 marks)
i, zw

(7 marks)

(¢) If z,=10 £ 115° and z, =-6+10 i are complex numbers, solve and
convert the followings:

[CLO1]
i. Z, in exponential form.

(2marks)
ii. z, +z, in Cartesian form.

(5 marks)
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QUESTION 2

a) Differentiate the following equations. [CLO2]
i. y=3x"+ 6/x

(3 marks)
ii .
' 4 (6x—-7)"
(3 marks)
iii. y=cos’(3x-2)
(3 marks)
. eSx
1v. =
& 4x+7
(4 marks)
., dy . . .
b) Find - from the following parametric equation. [CLOZ2]
X
y=3% 41 x=15¢* +10¢
(5 marks)

¢) Find the second order differentiation from the equation given below.

[CLO2]

y=(6-2x")"
(7 marks)
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QUESTION 3

(a)

(b)

(c)

Determine the gradient of y=5x"+2 atpoint P, where x=-1.6

(2 marks)
[CLO2]
Find the coordinates of the turning points for the following curves.
Determine whether each of the turning point is a maximum or
minimum point. [CLO 2]
. 2 (4 marks)
iy yp=x"=3x+2

(8 marks)

i) y=4x’+3x*-5

Find the coordinates of the stationary points of the

curve y = 2+6x—x". Then determine their nature and sketch the graph. (11 marks)
[CLO 2]
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QUESTION 4

i.  The surface area of a cube is expanding at a constant rate of 20 ¢m? / 5.
[CLO2]

a) Find the rate of change of length, gﬂ when the total surface area is
300 em? .
(11 marks)

b) Find the rate of change of volume , %E- .

(8 marks)

ii. A particle P is moving along a straight line. P moves a distance of s meters
from a fixed point O. After ¢ seconds, the distance travelled is given by
s = 18t? — £ Find: [CLO2]

a) velocity, v of P after 4 seconds
(4 marks)

b) acceleration, a of P after 4 seconds
(2 marks)
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QUESTION 5

(a) Integrate the followings with respect to x: [CLO3]

1 J-%xzdx

(2 marks)

i [(3x-5)dx

(2 marks)
i [2(x+3)dx

(5 marks)

E
iv. dx
'f %t =35

(4 marks)
v _[e“' (1 +e¥ }z’x

(4 marks)

(b) Evaluatej 12 2xsin x*dx using an appropriate substitution. [CLO3]
(8 marks)
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QUESTION 6

a) The diagram shows an enclosed region between the curve y = 3 + 2x —x* and
x-axis. Calculate the area of the enclosed region. [CLO3]

” (4 marks)

y =3+ 2 — x

> X

-1 3

b) The following diagram shows the graph of x* +3* = 9. Calculate the volume
of revolution when the shaded region is rotated 360° about y-axis. [CLO3]

J (6 marks)
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¢) The following diagram shows a region enclosed by a curve ¥ =—, the lines
%

d)

x = 4and y = 2, and the coordinate axes. [CLO3]

L
&
Find:
i; The x-coordinate of P
(2 marks)
ii. The volume of revolution when this enclosed region is revolved
completely about x-axis.
(7 marks)

A particle moves in a straight line. At time 7 seconds after passing through a
fixed point with an initial velocity, Sm/s, its acceleration, @ m/s” is given by
=12 -8t ‘

[CLO3]
1. Express the velocity equation of the particle in terms of #

(3 marks)
il. Find the maximum velocity of the particle

(3 marks)
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FORMULA SHEET FOR ENGINEERING MATHEMATICS 2 (BA201)

10.

e e

sin®@ + cos’ 9 =1

%(cot x) = —cosec’

Ina

L d () = me 2. N V&_u”_ ) _@
dx —i(uv)=u—+v@ i 21 dx dx
B dx dx\ v 2
. ; 6.
! a,i(lmf)=l ; —d—(a")=a" Ina g;(e")=e"
o X x
i . 9.
' %(Sinx) =EOnX ' i(COS x) = —sinx %(tan x)=sec’ x
10. 11. 12.

Isinx dx

d :
——(cosecx) = -—cosecx.cotx
dx

—cosx +c¢

LR

sin28 = 2sin @ cosd

asind +bcosA = Rsin(6+cx )

acost) —bsind = Reos(6+a)

8.

cos2d =

il

= 2cos’ 0 —1
asin® —bcosd) = Rsin(0-a)

2 . 6.
cos’ @ —sin” @ tan20 = 2tan;9
1 -2sin® 6 1-tan" &

9. acosd +bsind = Reos(@—at)
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