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PREFACE

This e-book, Mastering Derivatives: Simplify the Complex! aimed to help
students in Calculus subject. Targeted users for this e-book are students who
take foundation course. Mathematical tips and formulas will be placed in
accordance with the subtopics whilst each question will be displayed based
on the syllabus carried out during the lesson. At the end of each topic,
targeted students should meet up with the lecturer to discuss over the
solution of mathematics problem. With the existence of this e-book, hopefully
it will be beneficial and give positive impact towards teaching and learning
for students and lecturers.



1.0 BASIC OF DIFFERENTIATION



FORMULA

y=x"=n(x"1)

d
y=0x"+ 1™ =mkx" + 1)m‘1.a(x" +1)

X xd
y=e*=e .E(x)

d
PRODUCT RULE > d—i =u'v+rvu

dy vu' —u
QUOTIENT RULE > — =
dx v?2




1.y =(2x*+1)°

2.y = (3x% — 7x)*

3.y= V4 —6x
1

4.y = 5x2-8
6

5.y = (7x+8)5

6.y=(x*—x+2)(x*>-3)

7.y = 4x(x* — 8)
8.y = 4x(x* — 8)

QUESTIONS

9.y =(x +4)* - 5x

10.y = (1 — 2x)3(3x + 1)*

3 1
1.y = (x+ 3)2(x — 2)2

2
12.y=%
6x

1—2x2)

13.y =In(

1
4.y = 7(2x+9)3
15.y = x3In(5x — 2)

16.y =x(x*-17)



SOLUTIONS

1. y=(x*+1)° 2. y=(3x%-7x)*
d d
y' =602x*+1)5. a(Zx4 + 1) y' = 4@3x? —7x)3. E(sz — 7x)
=6(2x*+1)°. 8x3 =43x%2-7x)3. (6x—7)
y' = 48x3(2x* + 1)° y' = 4(6x —7)(3x% — 7x)3




_ 31 — 1
3. y=vV4—-6x 4. Y=ta3
1
y = (4 — 6x)3 y=(5x?-8)"1
2 ’ _ d
y =1(4-60)7. L(4-6x) y'=—106x* =8)7. (5"~ 8)
2 = —1(5x%—-8)"%2. (10x
=2(4—6x)7F . (=6) ( ) (102
r_ 10
b2 V' = T ear-p

10




5

6

- Y= (7x+8)5

y =6(7x +8)7°

~

d
y'=-=30(7x+8)7¢. a(7x + 8)

= —30(7x +8)7¢.(7)
= —210(7x + 8)7"

;L 210
y == 6
(7x+8)

6. y=(x%—x+2)(x*-3)
» EXPAND
y=x*—-3x*—-x34+3x+2x* -6
=x*—x*—x3+3x—-6
» DIFFERENTIATE

y' =4x3—2x —3x%+3

11




7. y=4x(x*-8) 8. y=13VxZ—3x
— 3 _ 1
y =4x 32x y = (x% — 3x)3

y' =12x? — 32 2
y' = g(x2 —3x)73. %(x2 — 3x)

y' =§(x2 —3x).(2x — 3)

12




9. y=(x+4)?-5x
y=(x+4)(x+4)—-5x
=x%+8x+16 — 5x

=x%+3x+16

y' =2x+3

13




10.y = (1 —2x)3(3x + 1)*

u=(1-2x)? ] v=(3x+1* .

u' = 3(1 - 2% (1 - 2%) v = 4@ +1)%. o (Bx + 1)
=3(1 - 2x)2.(-2) =4(3x + 1)3.(3)
= —6(1 — 2x)? =12(3x + 1)°

> uv' +vu
y' =(1-2x)3%123x + 1)3 + Bx + D*.—6(1 — 2x)?

=12(3x+ 1)3(1 — 2x)3 — 6(3x + 1)*(1 — 2x)?
= 6(3x + 1)3(1 — 2x)2[2(1 — 2x) — 1(3x + 1)]
=6(3x+1)3(1 —2x)?[2 — 4x — 3x — 1]

y' =6(3x +1)3(1 — 2x)?[1 — 7x]

14




M.y = (x +3)2(x — 2)i
u=(x+3)% v=(x—2)%

3 1 1 _3
u’=§(x+3)2 v’=Z(x—2)4
_3Vx+3 1

!

T CEND

> uv' +vu’

!

u

1 3Vx+3

= (4 D G+ — 2 CED)

. A(x+3)3 N V(x—2).3Vx+3

Y T a2 2

15




12.y:x_

1+x
u + x? v=1+x
du
—=2x v =1
dx

!

[

(@ +x02x) - x2(1)
B (1+ x)2

_ 2x+2x?%-x?
(1+x)2

2x+x2
T (14x)2

16




1
7(2x49)3

13.y = ln(1 - 2) 14.y =

= In(6x) — In(1 — 2x2) y = %(Zx +9)-3

V' = (60 —

6x dx 1- Zx2 dx

=20 y' =1 (=320 +94@)

=5 (6~ (40

=—2(x+9)™
y,=§+1—4;x2 ;L 6
Y = T T

17




15.y = 23 In(5x — 2)

u=x3 v=ln(5x—2)
1
I 2 U N —
u' = 3x i (5x 2)
, 5
v =
5x—2

> uv' +vu’

y' = (%) (55) + In(5x — 2) 3x?)

o 5x—-2

2

18




16.y = x(x®> — 7)

y=x3—-7x
y =3x2-7

> OR
u==x v=x%2-7
u =1 v =2x

> uv' +vu

y' =x(2x) + (x? — 7)(1)

=2x2+ (x*-7)
=2x*+x*-7
y' =3x%—-7

19




2.0 DIFFERENTIATION OF TRIGONOMETRY

20



FORMULA

d
—(sinx) = cosx

dx

d
—(cosx) = —sinx

dx

— (tanx) = sec®x

dx

d 2
— (cotx) = —cosec* x
dx

— (secx) = secxtanx
dx

d

— (cosecx) = —cosec x cotx
dx

21



QUESTIONS

1.y =e53

2.y = eg‘/;
3.y = In(2x — x%)

2x4
x2+4

4.y =1In
5.y = cos(6x? — 5x)
6.y = sec(4x + 8)
7.y = tan(2x% + 7)

8.y = x°(2 — 4x)

22

6

V1-2x3
10.y=VYx2—8

11. y = sin?(3x + 2)

9.y =

x3

V3x-5

12.y =

13.y = x°In(3x — 2)

1
6(7x+8)3

15.y = V3x3 + 6x

14.y =

6—3x
6+3x)

16.y = cos(



SOLUTIONS

. y=e
d
'=e>3% _—_(5-3
y ' =e dx( x)
=e> 3% 3
y/_ 385_3x

23




y=e*

1

y1= ex§
1
= exS

. 3
— e Vx

24




3. y= In(2x — x%)

;1 d

y_Zx—xS'dx(x *7)
1

== .(2 = 5x%)

; _ 2—-5x*

T 2x—x5

4. y=1In

2x*
x2+4

y = In(2x3) — In(x? + 4)

1 d 1 d

!

= — —(2x¥) - —(x2+4
y 2x3 dx *) x*>+4 dx(x )
_ 1 2y 1
_2x3.(6x) = (2x+0)
et
T 2x3 x2+4
/_i_ 2X
y_x x2+4

25




.y =

~

y:

cos(6x* — 5x)

— sin(6x? — 5x) .:—x (6x2 — 5x)

= —sin(6x? — 5x).(12x — 5)

y' = —(12x — 5) sin(6x? — 5x)

~

= sec(4x + 8)
= sec(4x + 8) tan(4x + 8).:—x (4x + 8)

sec(4x + 8) tan(4x + 8).(4)

= 4 sec(4x + 8) tan(4x + 8)

26




7. y=tan(2x% +7)

y' = sec?(2x? + 7).%(2x2 +7)
= sec?(2x? + 7). (4x)

y' = 4xsec?(2x% +7)

27




8. y=1x°(2—4x)7

» FACTORIZE
u=x° v=2-4x)’ = x*(2 — 4x)°[—28x + 5(2 — 4x)]
Wo=5xt v =72 - 400 L (2 - 4x) o ‘
= 7(2 — 4x)5. (—4) y' = x*(2 — 4x)°[-18 — 20x]
= —28(2 — 4x)°

> uv' +vu’
= (x°).[-28(2 — 4x)®] + (2 — 4x)7 (5x%)

= —28x°(2 — 4x)® + 5x*(2 — 4x)’

28




6
1-2x3

9. y=
1
y = 6(1 — 2x3)2

1 1 d

"'=6. —(1-2x3)"2. —(1

y 2( x°)72 dx(
—2x%)

1
=3(1-2x3)"z. — 6x?

1
= —18x2%(1 — 2x3) 2

10.y=3Vx2 -8

1
y=(x*—-8)3

2
y' =5(x*-8)73.

1 2
=§(x2 —8)75.2x

2x
y =
3(Vx2=8)

d 2 g
"~ 8)

29




1. y = sin®?(3x + 2)

y' = 2sin(3x + 2).%sin(3x + 2)
= 2 sin(3x + 2).cos(3x + 2).% (3x + 2)

= 2sin(3x + 2).cos(3x + 2).3

y' = 65sin(3x + 2) cos(3x + 2)

30




V3x-5 1
u=x3 v=(3x—5)2
1 1
u' = 3x? v’=§(3x—5)2 3
Vo= —
2,/(3x-5)
vu' —uv’
> —
_ (336—5)%.3362—x3 .%(33(—5)_% . X2[9X—15—;X]
= . =
[(3x—5)%] 3x-5
x2(3x—5)_%[3(3x—5)—gx] . x2[175x_15]
- (Bx-5)1 Y =T

31



13.y = x5In(3x — 2)

u=x> v=1n(3x—2)
1
u' = 5x* v’=(—2)d (3x — 2)
, 3
(3x-2)

> uv' +ovu’

y' = (x 5)( 2 + (5x%)In (3x — 2)

5

o O stIn(3x -2

32




1

1Y = Soxrep

1
y = 6(736' + 8)_3

. 3(7x +8)7* 2 (7x+8

y T 6 X 'dx(x )
1

y_ 7

y 2(7x+8)*

33




15.y = V3x3 + 6x
1
y = (3x3 + 6x)2
’—1(3 3+6 )‘% d 3x3+ 6
y =3 X X 'dx(x X)

1
=2 (3x® + 6x)7z. (9x% + 6)

9x +6

(3x 3+6x) 2

,  9x*+6
Y 2V3x3 + 6x

34




6—3x

16.y = cos(6+3x)
u==6-—3x v=6+ 3x
u' =-3 v'=3

vu' —uv’
> —

(6+3x)(=3)—(6—-3x)(3)

(6 + 3x)?

—18 — 9x — [18 — 9x]
(6 + 3x)?

36
(6 + 3x)?

!

y:

35
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