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PREFACE

Mathematics for Asasi UNIMAS Semester 2 is written for student at Centre for Pre-
University Universiti Malaysia Sarawak and all local matriculation centre. This book
contain all the required sub-topic for pre-university for Mathematics Semester 2.

The objective of this book is to develop the understanding of mathematical concepts and
their application. At the same time, to build problem solving skills and to formulate
problems into mathematical terms and try to solve the problems. All mathematical
concepts are presented in simple English for easy understanding.

This books containg eight chapter that had been planned and arranged carefully based
on the university syllabus. In each chapter, all concepts and skills presented for each
subtopic are accompanied by detailed explaination. Question and solution for each
chapter provide a wide range of examination type question based on the concepts and
theories learnt.

The topics are arranged in a systematic manner to make learning easier and more
effective. The mathematical concepts of each topic presented in a comprehensive for
easy understanding. Answers are also provided for all question on each chapter. The
book 1s also suitable for first year undergraduate Statistics of a degree or diploma
programme.

We hope this book will assist Asasi students in mastering mathematical concepts as
well as preparing them for their examination.

[brahim Bohari

Norhunaini Mohd Shaipullah
Chew Khui Tat

Nur Fazliana Rahim
Emmerline Shelda Siaw
George Tan Geok Shim

Farah Livana Azizan
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DIFFERENTIATIONS

j % | Derivative of a Function

The derivative of a function f(x) with respect to x from first

principles is

Lody SR - ()
@) =" =lim -

Example 1.1

Find the derivatives of the following functions from the first principles
(a) f(x)=3x+2

(b)  f(x)=5x"-4
Solution
(@)  f(x)=3x+2, f(x+h) =3x+h)+2

(3(x+#)+2)-(3x+2)
h

. 3x+3h+2-3x-2
= lim
h—0 h

. 3h
=lim—
h=0 h

/(%)= lim

=]lim3
h—0

=3
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(b) f(x)=5x> -4, f(x+h)=5(x+h) -4

(5Ce +2) —4)-(5x2 - 4)
h

J'(x)=1lim

) 5()62 +2xh+h2)-4—5x2 +4
= lim
h—0 h

. 5x? +10xh+5h% —5x°
=lim

h—0 h

_ Sht+10xh
=lm—-

h—{ h

h ;

o (5h+10x)

h—{) h
=lm5h+10x

fr—0
=5(0)+10x
=10x

1.2 Rules of Differentiation

1. The constant rule
d s
EI(C'): 0 , where ¢ is real number.
2. The power rule
d [ n-—=l
= (x )— nx
3. The constant multiple rule
LWl 2 )=of o



4, The sum and difference rule

)= glell= L[]~ [go)]
5. The product rule

LU ) 8= 1) g+ ) 1 ()]

dx x dx
6. The quotient rule

-y d d

al ()] W UE-7l)  le)]

d){ () } = P where g(x)=0
7. The chain rule

j;z = %x% where y= f(u) and u = f(x)

A simpler version of the chain rule: dix[g(x)]" = n[g (x)T_I g'(x)

Example 1.2

Find 2. of the following functions.

dx

(a) y=5

b  y=x

(©  y=8x°

@ =

(e) y=x +10x—-8x"

Differentiation
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0 y={8x"+12)5x*-10)

i B x +1
®) * x—4
h)  y=(x"+17)
Solution
(a) p=35
dy _i
de dx( )
=i}
(b) p=x
dy __ai 5
ﬁ_ﬁ&]
=3x°
(c) y= 8x°
> 4 fo)
dx dx
d
=8—Ix°
&)
55

=40x"



@ 10
Jx
L
=10 2
]
d—y—i[lox_E
dx b

2

=-5x ?

L 5

N 3

W x

(e) 3 = 4 [lhe— Ba?
d d
l:_(strle_sz)

dx  dx

4 (x5)+i(10x)—§i(8x3)

:E dx

:i(x5)+1oi(x)

dx dx
=5x* +10 - 8(3)x?

=5x" +10 245>

Differentiation
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(f) y ={8x* +12)5%* - 10)

dy d
ﬁ:a(&v‘ +12)5x* 10}

~(8x* +12) L (5x2 —10)+ (522 — 10} (8x* +12)
dx dx

= (8x* +12)10x)+ (5x> — 10)(32x*)
=80x" +120x +160x° —320x’

=240x° —320x* +120x

_x3+1
x—4

(2) y

ﬁ_fi_[.)ﬁ%‘l\
dx  dx x—4J
(x—4)%(x3+l]—(x3+l)%(x—4)
(x—4)
(- 4)3x7)- (2 1))

(x—4)
B 3x —12x" —x° -1

(- 4)

25 —12x% =1
(x—4)




(h) y:(xm -5—17)S
dy ___d_ 10 S
—= (x' +17)

d

;x-[x”” +17)

= (s 117"

=5(x'* +17)'10x°

=50x" (xm +]_7)4

Example 1.3

d*y d’y

Find

a
P

dx cx
10

(@) y=35x

(b) y=5x*-2x

Solution

(a) y=5x"

dv d

d_};=£(5x10)
_sd ( w0
—de(x )
=5(10x")
=50x°

and —=-of the following functions.

Differentiation
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dl‘}‘_i d2y
dx®  dx\ dx’

::(450,\78)

=450 (x")
X

= 450(8x")

=3600x’



1.3

d’y _d fi'!.’.j
de?  dx\dx

:—(1512 —4)7)

d d
:155(&} —(x)

Differentiation of Exponential, Logarithmic and
Trigonometric Functions

d d du

—le'|J=e* . If u= then —(e* |=¢" —.

o (e ) e u=g(x), then = (e ) e

g-- (a‘):a‘ Ina, where ace R. If u:g(x), then i(af”):a” ﬁInar.
Ix dx dx

d 1 d 1 du

E(IHX)_;' If u = g(x), then E(Inu)—u =

i(]og“ x)ﬁ—l—’, where >0, a=1.If u=g(x), then
dx xlna

1 du

Differentiation


http:Logarithm.ic

thematics for Asasi UNIMAS, Semester 2

5. Function derivatives
Table 1.1
gin x CoS X
cos x -sin x
tan x sec ’x
Sec x sec x tan x
cosec x -cosec x cot x
cot x -cosec “x
6. Function derivatives

Table 1.2

Function Derivatives

sin f(x) cos f(x) if(-x)
dx
cos f(x) - sin f(x)if(x)
elx
tan f(x) se6 2Rt )
dx
sec f(x) sec f(x)tan f (x)jf (x)
X
cosec f(X) - cosec f(,r) cot f(}() dif(x)
x
cot f(x) - cosec 2f(x)if(«‘f)
dx

10



Differentiation

Example 1.4

Find the derivatives of the following functions.

(@ y=e”
(b)  y=6"
() y=e'"7+ L

() y=7"+e"

(e) y — x2e3\+l

Solution
(a) y=e"
d}/:i S.\)
dx  dx
:Seir
B y=6
& _4 )
dr  dx
=6%In6
412 l
(c) y=e"T" +—

11
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(e) “V:xleh--\
in(xzej.-:)
dx  dx

o))

dx dx
= (x? X3ej‘ )+ (em; X2x)

2 % e
=3x%e™ + 2xe’™

Example 1.5
Find the derivatives of the following functions.

(a) y=In2x

(b)  y=In(5x+2)

(c) y = log5x

(d) y=log,v5x-3

12



Solution
(a) y=In2x
Let u=2x
-@:i(lnh)
dx x
d
-— 4
2x ah'( x)
1
L )
- ()
_1
- X
(h) y=In(5x +2)

Let u=5x+2

g—zi(ln(51‘+2))

1 _a’- )
S5x+2 dx

S5x+2

S5x+2

13

Differentiation
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(c) y=log5x
Let u=5x
dy _d . .
- (log 5x)
=t 9
SxInil dx
[ "
~ 5xInl0 (D)
1
~ xInl10

(d) y=log, +/5x -3

Let w=5x-13

Q = i[locr (Sx - 3)]5
dx  dx :

41__(1
(5x—3)51n3 \2



Differentiation

Example 1.6

Find the derivatives of the following functions.
(a) y=sin3x

(b) y=tan5x’

© y= sec(ﬁ)_x3 + 4)

(d)  y=cot'3x

Solution

(a) y=sin3x
C.2 = &, (sin 3x)
dx dx

=3cos3x

(b) y = tan 5x°
dl = —Ci (tan 5x° )
dx  dx

P 3i =3
=Sec” dx x(:)x)
= sec” 5x°(15x7)

=15x%sec? 5x°

15
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(c) y= sec(2x3 + 4)

) f
% = i (sec(Z.x3 + 4))

= se:c(2x1 + 4)tan (2_r" + 4)1 (Qxl 4 4)
dx

= sec(.'lx3 = 4)tan (2):"’ + 4)- (6x3)

= 6x* sec(2x; + 4)tan(2x‘ iy 4)

(d) y= cot’ 3x

i _2 (cot4 3x)
dx  dx
= 5;— (cot ?ax)4

=-4cot’ 3x cosec” 3x i(3.>:)
dx

= —4cot’ 3x cosec’ 3x - (3)

=—12cot” 3x cosec’3x

1.4 Implicit Differentiation

1. If yis not alone on one side of the equation, the equation defines y

implicitly as function of x. For example y* +x’ =y —2x.

2. To find ;)iof an 1mplicit function, differentiate each terms with
X

respect to x.

16



Example 1.7

Find j—y for the following functions.
IX

(a) yl =3 ="5%" — ¥

(b) 5x+xy? =5

Solution

(a) Vi +3x=5x"—yp

x \
é i w d d 5 d
A £ (B3x)= (552 )5
)+ 2 6x)=—(557)-—-(»)
d ¢ ndy o ah
= +3=10x~— -
dy (} )dx dy (y) cx
Zyﬁ+3 4] —lﬂ
dx dx
2% 1% (ox-3
ix dx
17‘
2y + 1) =105 -3
efx
Q_']Ux—?z_
de  2y+1

17

Differentiation



