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   Differentiation 

Y = X  + 1
2

8.1) Gradients of  curves

Find the gradient of  curve at point (1,2)

Tangent
r4 X Gradient of curve -fradientof tangent
- 4

*

(2.5,4.5)
- 3

- 2 *(1,2)
X I3 1 2

*1

I I
-iz - !PX



   Differentiation 

Y = X  + 1
2

8.2) Finding the derivative (Prove)
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   Differentiation 

Y = X  + 1
2
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   Differentiation 

y = f(x)

Differentiating from first principles.

The gradient function can be used to find the gradient of  the curve for any value of  x.
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   Differentiation 
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   Differentiation 

Y = X  + 1
2

Prove, from first principles, that the derivative of  Y = X  + 1
2Example:
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   Differentiation 

Prove, from first principles, that the derivative of  
2

Example: y = 3x + 2x -1



   Differentiation 

Review:Indices "ax
I

a =aX D

I

aX =aX D

(xm))x") =xm
+4

D

** =xm
- n

D

- m

1 =1X D
un
X

v =x D

&X =xx



   Differentiation 

Example:

Example:

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

f(x) =2x1X +2)(X-3)



   Differentiation 

Example:

Example:

y
=4XX -5
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   Differentiation 

 8.3) , 8.4) and 8.5) Differentiating:

y
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   Differentiation 

Example:Differentiation

y
=3x45x - 3x+4
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Example:Differentiation

f(x) =3xx(2x +5x3



   Differentiation 

Example:Differentiation

y
=3x4x+



   Differentiation 

Example:Differentiation

f(x)=4x +x23



   Differentiation 

Example:Differentiation

y
=kx+5x2kx +3



   Differentiation 

Variables:

y
=x+7x -14.
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   Differentiation 

- v =(4πr2)h" Dx

v =4Hr2

- v =(4th) r2 x



   Differentiation 

Differentiation to find a Gradient.

1) Differentiating the equation of  curve.

2) Find the gradient of  the curve at any point by substituting the value for x into 1)…

Example:Find the gradient of  curve at x = 1

8.6) Gradients , Tangents and Normals.
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   Differentiation 

Example: Find the gradientof the graph y
=y-12x + 1 at .....

1) X = - 1

2) X =2

3)x =E



   Differentiation 

Example: Find the coordinate for curve y =35x has gradientis



   Differentiation 

Increase function and Decrease function 
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   Differentiation 

Example: Find values of x for y
=x
+3x-1 is increasing function.



   Differentiation 

Example: Find range of value of Xatfix is decreasing function
for fix) =x- 3x2



   Differentiation 

Y = X  + 1
2

Tangents and Normals

Tangent at (1,2)

Normal at (1,2)
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   Differentiation 

Find equation of tangentto curve Find equation of normal to curve

y
=x1 atpoint 11,2) y

=x1 atpoint 11,2)



   Differentiation 

Example: Find equation oftangentto curve y
=x-3x42x-1atx =3



   Differentiation 

Example: Find equation ofnormal to curve y
=r-34xatx =4.
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8.7) Second order derivatives 
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   Differentiation 

Example: Find second order derivative.

y =5x
+x - 7



   Differentiation 

Example: Find second order derivative.

fix) =5x+E



   Differentiation 

Example: Find second order derivative.

- -(t -2)(t+1)
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   Differentiation 

*6x+2kX +5



   Differentiation 

=>6x
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