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9.2.1 To Determinethefirst derivative of thefunction y = ax" using formula.

Example Exercise
1 y=x?° y=x"* y= x> y=x'
ﬂ = 3)(3_1 ﬂ =
dx dx
= 3x°
[4¢7] (5’ [7x7]
2 y= 2 y=3x"* y= 5x° y= 10x °
% = 3x2%° % = 4 x
X oy X
[12x7] [15x] [20x]
3 y= -2x° y= —5x* y= —8x° y= —12x°
Y 3x(-2)%x° .
dx dx
= —6x°
[-204] [-40¢"] [-24x]
4 f(x) = x? f(x)= x* f(x)= x~ fx)= x*
F'(x) = 2x x2 P ()= P ()= (0=
=-2x3
[-] [-] [-2]
5 f(x) = 3x7 f(x) = 4x™ f(x)= 2x* f(x)= 6x*
f'(x) = -2 x 3x** f(x) = f'(x) = f'(x) =
=-6x3
[-5¢] [-5] [-5¢]
6
y= %x“ y= gx4 y= %Xe y= _%X_s
ﬂ =4 Xl X4_1 ﬂ =
dx 2 X
= 2x°
[6x (€] [
7 2 2 5 4
y= 3 x? y= 3 x ~° f(x) = 2% f(x) = v
dy _ 2 54 dy _
R & ()= ()=
= 2x°
[4] [-22 [-5]
Differentiation 1




9.2.3 Determinefirst derivative of afunction involving : (a) addition, or (b) subtraction of algebraic terms.
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Example

Exercise

1 [y=x*+3x+4

d
d_§:2X+3

y =X +4x +3

[2x+4]

b.

y=x° +5x +6

[2x+5]

y =X -4x +3

[2x-4]

y=x° -5x +6

[2x-5]

y = X° +5x° +7

[3x® +10x]

y=x>+6x"+8

[3x% + 12x]

y=x°-5x°-7

[3x3-10x]

y=x>-6x"-8

[3x?-12x]

5. | y=x(x+5)
y =X + Bx

d
=245

y =X(X - 6)

[2x-6]

y=Xx +5)

[ 3x% + 10x]

6. | y=(X+1)(x +5)
y=x*+6x+5

d
= 2x+6

y = (x+1)(x —6)

[2x-5]

y = (C+D(x- 4)

[3x2 -8x+1]

7. | y=(x+3)°
y=x*+6x+9

d
= 2x+6

y = (x+4)°

[2(x+4)]

y = (3x+1)?

[6(3x+1)]

8. | y=x(x+3)°
y = X(X*+ 6x + 9)
y =X°+ 6X° + 9x

& =3x%+12x +9
dx

y = X(x+4)°

[3x* + 16x+16]

y = X(3x+1)*

[27x2 +12x+1]

Differentiation




Example
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Exercise

3
=x24=
y=X X

y=x"+3x"!

dy -2
dx = 2X - 3X
ﬂ_ 3

= 2x -
dx X2

10. 3

y=x*-

x|~

=x>+—+ 4
y IR

y=x%+ 3!+ 4x2

11.

[3x% +-% +3]

y=x>+4+5x™

dy _ 2
ax 2X -5x

dy 5
dx _ZX_XZ

12.

[2x +3]

_x3-2x-7
X

[2x +-5]

_ X®+4x+5
XZ

y =X +4x + 5x?

dy

=1-4x2-10x73
dx

& _ 4 10
dx ~ x?® x°

_x°+5x-6

[1-

5

+5

- x%-2x-7

2 14
[+ +

Differentiation
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9.24 Todeterminethefirst derivative of a product of 2 polynomial.

Example

Exercise

1

y=x (x*+1)
uU=x , v=x+1
%=l ﬂzgxz
q dx dx
y
—~ =—(uv
dx dx( )
dv du
=U—+VvV—
dx dx

=x(3x%)+(x*+1)(1)

3 x4+l
=43 +1

a

y=x (x*+2)

[ 5x*+2]

y= (X *+1)x

[ 6x°+1]

y= (X*-1)x

[4x3-1]

y=2x* (x™+1)
u=2x% , v=x>+1
du dv

—=4x —=3x°
dx dx

2X%(3x%)+(X>+1)(4x)

6 x*+4x* +4x
= 10x* +4x

y=3x (x*-1)

[ 15x*-6x]

y= (x*-1)(5x)

[ 25x*-10x]

y= (X-1)(-4x)

[ -20x*+8x]

f(x)= (x+1) (x*+1)
u=x+1 , v=x3+1

du_ 1 av_ 3x2
dx dx
f'(x)=—
(x) = (uv)
dv du
=U—+V—
dx dx
(x+1)(3xA)+(x*+1)(1)

=33+3x% +x3+1

= 3C+3x%+1

f(x)= (x-1) (1+xY)

[4 x3-3x%+1]

f(x)= (1-x) ( X*+2)

[ -4x°+3x>-2]

f(x)= (2-x) ( X*+3)

[ -4x*+6x°>-3)]

Differentiation
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y= (x+1) ( §+1)
u=x+1 , v=§+1
2

dx dx 2
dy_d
dx dx
dv du

Y

=U—+vV—
dx dx

du_1 av 1

(w)

=(x+1)(%)+

<§+1)<1)

1.1 1
=—X+—+—=Xx+1
2 2

:x+11
2

y= (1) (5 +)

2
3

2

[ 5x+3]

3

y= (2x+1) ( §+1)

1
2X+2=
[ 2]

= (3- X
y= (329 (2-7)

1
[2x-5§]

V= (¢+1) (5 +)
U=+l | V=241
2

du_p v 1
dx dx 2

:(x2+1)(§)+

(2 +1)(20)
2
SN TSNP

Syl
2

y= (x*+1) ( §+1)

[§x4+4x3+1]
3 3

y= (26 ( 2-1)

[ 3y —2x+1]
4 2

y= (3 ( §+1)

[-gx?’—Bx2 +1]

Differentiation
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9.25 To determinethefirst derivative of a quotient of two polynomials using formula

X 5x
Example: y=— 1. v=
pie=y x+1 y 2X+3

u=Xx v=x+1
A
dx dx

du dv
V——u—
dy  “dx  dx

dx v2
(x+1)1-x(1)
(x+1)°

X+1-X

(x+1)°
1
x+1)°

eurn)

15
(2x+3)?

3x 6Xx
4x + 5 ' 2X — 7

15 @
(4x+5)? (2x-7)2

Differentiation 6
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5x+ 4 _
4. = 5. = 1-4x
3X-2 1+X
2 —
" (3x-2)? (1+x)
1-x NG
6. y= 7.y =
1-2x X—3

1 X
(1-2x)? x-3

Differentiation 7
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3x? 43
8. y = 0. = ———
1-5x x= +10
6x-15x> 4x*+120x2
(1-5x)? (x2410)>2
5x? - 3 x? -1
10 = 11. = —
Y=g+ x® YT 5 _a

5x4+6x°+80x-24
(8+x°)

5x4+15x2-8x

(5x3-4)

Differentiation
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9.2.6 Determinethefirst derivative of composite function using chain rule.

Example Exercise
L y=(x+27? y=(x+3)* y=(x+2)° y=(x+8)°
& _ 2(x+2)' x1
dx
=2(x+2)
[4(x+3) [5(x+2)"] [3(x+8)’]
2| y=(3x+2)? y = (2x+3)* y = (4x+2)° y = (5x+8)°
& =2x(3x+2)'x3
dx
=6(3x+2)
[8(2x+3) [20(4x+2)Y] [15(5x+8)?]
3| y=2(x+2)? y =5(x+2)* y = 3(4x+2)° y =2(2x+8)*
& =2x2(x+2)' x1
dx
=4(x+2)
[20(x+2)*] [60(4x+2)"] [12(2x+8)]
4 y= 2 y= 5 y= 3 y= 2
(x+2)? (x+2)* (x+2)° (x+8)°
y=2(x+2)7?
& _ —2x2(x+2)°
dx
=—4(x+2)°
-4
(x+2)°
_20 _15 6
[- (x+2)5] [- (x+2)6] [- (x+8)4]
5 y= 3 y= 4 yo- 5
yo—2 4(x+5)° 5(2x —3)° 2(3x— 4)*
5(x + 2)*
_2(x+2)?
Y=
-3
dy_ 52X+
dx 5
_—Ax+2)°°
5
-4
5(x+2)°
['A(X—?rs)“] [- 5(23}3)7] [(3><l-04)5]

Differentiation




