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Preface

One of the most challenging aspects of mathematics learning is to give students
suitable examples and exercises which can improve their understanding.

This solution manual of Engineering Mathematics is designed to serve as a study
guide for engineering students of Universiti Teknikal Malaysia Melaka (UTeM). The
topics are based on the syllabus of Engineering Mathematics teaching in UTeM.

The material in this book will cover questions and answers for:

+¢ Function of Several Variables
% Multiple Integral
s¢ Vector

An excellent student must have an initiative to learn before being taught by lecturers.
By using this manual, students can be more prepared before attending a tutorial
session. The examples are presented in a sequence of steps with full details so that
students can follow systematically.

In preparing this manual, we would like to thank all the individuals involved. Such
comments and feedback are always welcome.
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CHAPTER ONE

FUNCTION OF SEVERAL VARIABLES

After completing these tutorials, students should be able to:

Tutorial 1

find domain and range of given functions
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sketch level curve and its graph of given functions
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sketch surface graph define by x, y, and z in 3 dimensions
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sketch the level surface graph of given functions

Tutorial 2
¢ verify the limit of given functions
\/

% show that limit does not exist for a given function

% find the area R in which the given function is continuous

Tutorial 3
% find the first order partial derivatives of the given functions
% find the second-order partial derivative of the given functions

Tutorial 4
% find the approximation values by using partial derivative method
% find the partial derivative of the given functions by using the chain rule

Tutorial 5

9,

¢ find the local extremum of the given functions
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Table of Derivatives and Integrals

Differentiation Rules Indefinite Integrals
ai[k]=0, k constant Ikdx:bc+~C
dx
.n+l
%[xn]:nx"‘l .[xlmdx:n+1+c’ o
d 1 dx
d_x[1n|x|]=; I—;:1n|x| Fal

% [cosx]=—sinx

Jsinxdx:—cosx%— C

Ed); [sin x] =08

Icosxdx:sinx-kc

%[tan x]=sec” x

sec’ xdx=tanx + C

d :
— [cot x] = —Cosec™x
dx

d
—_— [sec x] =secxtanx
dx

J
Jcoseczxdx =—cotx+C
]

secxtan xdx =secx + C

d
e [cosecx] = —cosecxcotx
dx

jcosecx cot xdx = —cosecx + C

%[e.\- g [erdx=e"+C

% N [ sinh xdx = coshx+ C
%[Sinh 5= cohe [ cosh xdx = sinhx + C
%[tanhx]zsech:x [sech®xdx = tanh x + C

L [coth x] = —cosech’x
dx

Icosechzxdx =—cothx+C

4 [sechx] = —sechx tanh x
dx

Isechx tanh xdx = sechx + C

L} [cosechx] = —cosechxcoth x
dx

Icosechx coth xdx = —cosechx + C




Chapter Three: Vector

Identities of Trigonometric Functions

sin x+cos*x =1
1+tan’ x =sec’ x
cot’ x+1=cosec’x
sin2x = 2sinxcosx

g WO e

cos2x = cos” x —sin” x
=2cos*x—1
=1-2sin’ x

2tanx
1—tan” x
)= sin xcos y £ cosxsin y

© wo N o
w
[
=
i
=

)= cosxcos y Fsinxsin y
) tan x * tan y
1+ tan xtan y
10. 2sinxcos y = sin(x + y)+sin(x - y)
11.  2sinxsiny = —cos(x + y)+cos(x— )
12. 2cosxcos y = cos(x +y)+ cos(x -y)
sin x

13, sm(— x) =—sinx; cos(-x)=cosx; tanx= oot

R3
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