
Differentiation 1

9.2.1 To Determine the first derivative of the function y = axn using formula.

Example Exercise
1 y = x 3

dx

dy
= 3 x 3 – 1

= 3 x2

a y = x 4

dx

dy
=

[4x3]

b y = x 5

[5x4]

c y = x 7

[ 7x6]

2 y = 2x3

dx

dy
= 3 2x2

= 6 x2

a y = 3x 4

dx

dy
= 4 

[12x3]

b y = 5x 3

[15x2]

c y = 10x 2

[20x]

3 y = – 2 x3

dx

dy
= 3  ( – 2 ) x2

= – 6x2

a y = – 5 x 4

dx

dy
=

[ -20x3]

b y = – 8 x 5

[-40x4 ]

c y = – 12 x 2

[-24x]

4 f(x) = x-2

)(' xf = -2  x-2-1

= - 2 x-3

a f(x) = x -1

f’(x) =

2
1

x
[- ]

b f(x) = x -5

f’(x) =

6
5

x
[- ]

c f(x) = x -3

f’(x) =

2
6

x
[- ]

5 f(x) = 3 x-2

)(' xf = -2  3x-2-1

= - 6 x-3

a f(x) = 4x -1

f’(x) =

2
4

x
[- ]

b f(x) = 2x -4

f’(x) =

5
8

x
[- ]

c f(x) = 6x -1

f’(x) =

2
6

x
[- ]

6
y =

2

1
x4

dx

dy
= 4 

2

1
x4 – 1

= 2 x3

a
y =

2

3
x4

dx

dy
=

[ 6x3]

b
y =

3

1
x 6

[2x5 ]

c
y =

6

1
 x – 3

4
1

2x
[ ]

7
y =

3

2
 x3

dx

dy
= 3 

3

2
x3 – 1

= 2 x2

a
y =

3

2
 x – 6

dx

dy
=

7
4

x
[ ]

b
f(x) =

x2

5

f’(x) =

2
5

2x
[- ]

c
f(x) =

63

4

x

f’(x) =

7
8

x
[- ]
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Differentiation 2

9.2.3 Determine first derivative of a function involving : (a) addition, or (b) subtraction of algebraic terms.

Example Exercise
1. y = x2 + 3x +4

3+x2=
dx

dy

a. y = x2 +4x +3

[2x+4]

b. y = x2 + 5x +6

[2x+5]

2. y = x2 - 3x +4

3-x2=
dx

dy

a. y = x2 -4x +3

[2x-4]

b. y = x2 - 5x +6

[2x-5]

3. y = x3 + 4x2 + 5

x8+x3=
dx

dy 2

a. y = x3 +5x2 +7

[3x2 +10x]

b. y = x3 + 6x2 + 8

[3x2 + 12x]

4. y = x3 - 3x2 -6

x6-x3=
dx

dy 2

a. y = x3 -5x2 -7

[3x2-10x]

b. y = x3 - 6x2 – 8

[3x2 -12x]

5. y = x(x + 5)
y = x2 + 5x

5+x2=
dx

dy

a. y = x(x - 6)

[2x-6]

b. y = x2(x + 5)

[ 3x2 + 10x]

6. y = (x+1)(x + 5)
y = x2 + 6x + 5

6+x2=
dx

dy

a. y = (x+1)(x – 6)

[2x-5]

b. y = (x2 +1)(x - 4)

[3x2 -8x+1]

7. y = (x+3)2

y = x2 + 6x + 9

6+x2=
dx

dy

a. y = (x+4)2

[2(x+4)]

b. y = (3x+1)2

[6(3x+1)]

8. y = x(x+3)2

y = x(x2 + 6x + 9)
y = x3 + 6x2 + 9x

9+x12+x3=
dx

dy 2

a. y = x(x+4)2

[3x2 + 16x+16]

b. y = x(3x+1)2

[27x2 +12x+1]
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Differentiation 3

Example Exercise
9.

x

3
+x=y 2

y = x2 + 3x-1

2-x3-x2=
dx

dy

2x

3
-x2=

dx

dy

a.

x

5
+x=y 2

2
5

x
[2x - ]

b.

x

4
-x=y 3

2

2 4

x
[3x + ]

10.

2
2

x

4
+

x

3
+x=y

y = x2 + 3x-1 + 4x-2

3-2- x8-x3-x2=
dx

dy

32 x

8
-

x

3
-2=

dx

dy

a
2

2

x

6
+

x

5
+x=y

2 3
5 12

x x
[2x - - ]

b.
2

3

x

5
-

x

4
-x=y

2 3

2 104

x x
[3x + + ]

11.

x

5+x4+x
=y

3

y = x2 + 4 + 5x -1

2-x5-x2=
dx

dy

2x

5
-x2=

dx

dy

a.

x

6-x5+x
=y

3

2
6

x
[2x + ]

b.

x

7-x2-x
=y

3

2
7

x
[2x + ]

12.

2

3

x

5+x4+x
=y

y = x + 4x-1 + 5x-2

3-2- x10-x4-1=
dx

dy

32 x

10
-

x

4
-1=

dx

dy

a.

2

3

x

6-x5+x
=y

2 3
5 12

x x
[1- + ]

b.
2

3

x

7-x2-x
=y

2 3
2 14

x x
[1+ + ]
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Differentiation 4

9.2.4 To determine the first derivative of a product of 2 polynomial.

Example Exercise
1 y= x ( x3+1)

u=x , v =x3+1

23,1 x
dx

dv

dx

du


)(uv
dx

d

dx

dy


=
dx

du
v

dx

dv
u 

= x(3x2)+(x3+1)(1)

=3 x3+x3+1
= 4x3 +1

a y= x ( x4+2)

[ 5x4+2]

y= ( x 5+1)x

[ 6x5+1]

c y= ( x3-1)x

[4x3 -1]
2 y= 2x2 ( x3+1)

u=2x2 , v =x3+1

234 x
dx

dv
x

dx

du


)(uv
dx

d

dx

dy


=
dx

du
v

dx

dv
u 

=

2x2(3x2)+(x3+1)(4x)

=6 x4+4x4 +4x
= 10x4 +4x

a y= 3x2 ( x3-1)

[ 15x4-6x]

b y= ( x3-1)(5x2)

[ 25x4-10x]

c y= ( x3-1)(-4x2)

[ -20x4+8x]
3 f(x)= (x+1) ( x3+1)

u=x+1 , v =x3+1

231 x
dx

dv

dx

du


)()(' uv
dx

d
xf 

=
dx

du
v

dx

dv
u 

=

(x+1)(3x2)+(x3+1)(1)

=3x3+3x2 +x3+1

= 4x3+3x2+1

a f(x)= (x-1) ( 1+x3)

[4 x3-3x2+1]

b f(x)= (1-x) ( x3+2)

[ -4x3+3x2-2 ]

c f(x)= (2-x) ( x3+3)

[ -4x3+6x2-3]
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Differentiation 5

4
y= (x+1) (

2

x
+1)

u=x+1 , v =
2

x
+1

2

1
1 

dx

dv

dx

du

)(uv
dx

d

dx

dy


=
dx

du
v

dx

dv
u 

= (x+1)(
2

1
)+

( 1
2


x
)(1)

= 1
2

1

2

1

2

1
 xx

=
2

1
1x

a
y= (x-1) (

3

x
+1)

[
3

2

3

2
x ]

b
y= (2x+1) (

2

x
+1)

[2x+
2

1
2 ]

c
y= (3-2x) ( 2-

2

x
)

[2x-5
2

1
]

5
y= (x2+1) (

2

x
+1)

u=x2+1 , v =
2

x
+1

2

1
2 

dx

dv
x

dx

du

)(uv
dx

d

dx

dy


=
dx

du
v

dx

dv
u 

= (x2+1)(
2

1
)+

( 1
2


x
)(2x)

= 2

2

1
x + xx 2

2

1 2 

=
2

1
2

2

3 2  xx

a
y= (x4+1) (

3

x
+1)

[
3

1
4

3

5 34  xx ]

b
y= (2+x2) (

4

x
-1)

[ ]
2

1
2

4

3 2  xx

c
y= (3-x3) (

3

x
+1)

[ - 13
3

4 23  xx ]
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Differentiation 6

9.2.5 To determine the first derivative of a quotient of two polynomials using formula

Example :
1


x

x
y

1



dx

dy

xu

1

1





dx

dv

xv

   
 

 

 2

2

2

2

1

1

1

1

1

111

















x

x

xx

x

xx

v

dx

dv
u

dx

du
v

dx

dy

1.
32

5




x

x
y

2
15

(2x+3)

2. y =
54

3

x

x

2
15

(4x+5)

3. y =
72

6

x

x

2
42

(2x-7)
-
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Differentiation 7

4. y =
23

45





x

x

2
22

(3x-2)
-

5. y =
x

x





1

41

2
5

(1+x)
-

6.
x

x
y

21

1






2
1

(1-2x)

7. y =
3

2

x

x

x
x-3
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Differentiation 8

8. y =
x

x

51

3 2



2

2
6x-15x

(1-5x)

9. y =
10

4
2

3

x

x

4 2

2 2
4x +120x

(x +10)

10.

2

3

5x - 3x
y =

8 + x

4 3

3 2
-5x +6x +80x-24

(8+x )

11. y =
45

1
3

2





x

x

4 2

3 2
-5x +15x -8x

(5x -4)
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Differentiation 9

9.2.6 Determine the first derivative of composite function using chain rule.

Example Exercise
1 2)2(  xy

)2(2

1)2(2 1





x

x
dx

dy

a 4)3(  xy

[4(x+3)3]

b 5)2(  xy

[5(x+2)4]

c 3)8(  xy

[3(x+8)2]

2 2)23(  xy

)23(6

3)23(2 1





x

x
dx

dy

a 4)32(  xy

[8(2x+3)3]

b 5)24(  xy

[20(4x+2)4]

c 3)85(  xy

[15(5x+8)2]

3 2)2(2  xy

)2(4

1)2(22 1





x

x
dx

dy

a 4)2(5  xy

[20(x+2)3]

b 5)24(3  xy

[60(4x+2)4]

c 3)82(2  xy

[12(2x+8)3]

4
2)2(

2




x
y

3

3

3

2

)2(

4

)2(4

)2(22

)2(2


















x

x

x
dx

dy

xy

a
4)2(

5




x
y

5
20

(x+2)
[- ]

b
5)2(

3




x
y

6
15

(x+2)
[- ]

c
3)8(

2




x
y

4
6

(x+8)
[- ]

5

3

3

3

2

2

)2(5

4

5

)2(4

1
5

)2(2
2

5

)2(2

)2(5

2


























x

x

x

dx

dy

x
y

x
y

a
3)5(4

3




x
y

4
9

4(x+5)
[- ]

b
6)32(5

4




x
y

7
24

5(2x-3)
[- ]

c
4)43(2

5




x
y

5
10

(3x-4)
[ ]
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