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MAT 1122 : ENGINEERING MATHEMATICS 2
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Instructions: This paper consists of FIVE (5) questions. Answer any FOUR (4) questions in the

Question 1 Gy
 JMTERNATIONAL

- . . ‘ R
(a)  Express each of the following answers in the form a + br:
(1) ‘ 3 . .
Solve for z= - and graph z in an argand diagram.
T+2i 1-27
(4 marks)
(i)

. 1 1. . . -
Given z = P express z in exponential form. Also, use DeMoivre’s theorem to

10
findz™".

(5 marks)

(i) Solve the equation 2z° — J3 =i =0 and find the roots of z. Let your answers be
correct to 3 decimal places.
(6 marks)

® O 121
Giventhat A=|1 1 2|, find4".
2 1 1
(7 marks)
(i1) 1 4
. 31 —-1 5 1
Given that 4 = ,B=|2 -3land C = , compute 4B — 2C.
2.0 3 . -1 2
-1 3
(3 marks)
Question 2

(a)  Evaluate the following integrals:
(@) -1

j(2x+1)2 (x-2)

dx

(8 marks)
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(6 marks)

(3 marks)

(b)

Xy

3 aM’ GW . b 3
Find — and —_— where w = and x = 8111<7.—z~) and y= e’ +21 ]

or ot X+ y
(8 marks)
Question 3

(a)  Given a right cylinder with height 7 = 75 cm, and radius » = 65 cm, approximate the
percentage change in surface area if the height is decreased 1% and the radius is increased

3%.
(5 marks)
b O Derive f(x)=e>* In(x +1) using Maclaurin series up to and including the term in
x*. Hence approximate fo 5ez“t In(x + l) dx correct to four (4) decimal places.
0 (7 marks)
(ii)

. . . 1 . .
Use the binomial series to find ——-\/—__——_T in ascending powers of x up to and
VI-x~
including the term in x5,
(4 marks)

(¢)  Solve the following differential operations:

@ %}i +x+xy’ =0, giveny=0whenx=1.
X
(3 marks)
i , d . o
(@) 22 V- xyﬂ, given that y = 1 when x =1.
dx dx
(6 marks)

Question 4

(a)  The amount of a certain bacteria culture increases proportionally to the amount present at
any time. It was found that the culture grew from 200 g to 500 g in the period from 6 am to
9 am. How many grams will be present at noon?

(6 marks)
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b X X 3 C
) Solve d '7 -6§}\~+8x =¢”, given thatat 7= 0,x= 0, f_i_%_ =2
dr- ar ar . g
o (6 marks)
(¢)  Use Euler Method to solve the values of y forx=1.0 (0.1) 1.4 if
2 \ady
Xty = =xy, ()= 1.
(62 + )ak xy . (1)
Give your answers correct to four (4) decimal places.
The formula of Euler’s method is given below.
dy
= X, )
= /)
x;=xp+h
Yn+l = Vn +]7f(xn.~ ¥ 17)
(5 marks)
(d)  Find the following Laplace transforms:
O L + 4
(3 marks)
(i1) I s*+35=7
(s-D(s*+2)
(5 marks)
Question 5§
(a) : / ,
Solve using Laplace transform the differential equation i—%—)— - 6@)— +8y = 6e*", given that
whenx=0,y=2and @izll.
dx
(7 marks)
(b) A firm has two photocopying machines. The old one is available for use 80% of the time

and new one is available for use 95% of the time. The machine availabilities are
independent of each other. !
Find the probability that, at a random time,

(1) both machines are available
(2 marks)

(i) only one machine is available
(2 marks)



(c)

(d)

(iii)  at least one machine is available Q% \ k;g"@‘z )
(2 marks;

(iv}y  neither machine is available

(2 marks)

The monthly demand for a product is normally distributed with a mean of 2,000 and a
standard deviation of 200. Find the probability that the demand in a given month will be

(1) more than 2,350
(2 marks)

(i1) less than 1,600
(2 marks)

(ii1)  between 1,500 and 2,500
(2 marks)

An automatic machine produces, on average, 10% of its components outside of a tolerance
required. In a random sample of 10 components produced by this machine, determine the
probabilities of having exactly three components outside of the tolerance required by
assuming a binomial distribution.

(4 marks)
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