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Differentiation

8.1) Gradients of curves

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

8.2) Finding the derivative (Prove)
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Differentiation
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Differentiating from first principles.
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The gradient function can be used to find the gradient of the curve for any value of x.
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Differentiation

Example: Prove, from first principles, that the derivative of v =x"+1
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Differentiation

Example: Prove, from first principles, that the derivative of y = 3x + 2x -1
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Review:Indices
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Differentiation

2
Example: i‘ = 3X(2x —1) -+ _ZL
2X

Example: ’POQ = 2Xx(x+2)(x-3)



Differentiation

Example: V\ = XX -SYx
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Example: *(H = 22X+ F
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8.3), 8.4) and 8.5) Differentiating:
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Example:Differentiation
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Example:Differentiation
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Example:Differentiation
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Example:Differentiation
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Example:Differentiation
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Differentiation
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Differentiation

8.6) Gradients , Tangents and Normals.

Differentiation to find a Gradient.

2
Y=X+1
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



Differentiation

1) X = -1
2) X= 2
3) X= &
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Differentiation

Example: Tiud the wordinae for curve | = 2(x s qmd\'ﬂhjf S 2.
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Differentiation

Increase function and Decrease function




Differentiation

Example: fid valyee of ¥ for j= X +3x-1 is Wcreasing tunckion.
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Example: iy mv\ﬂe/ ot value of X it WE(K) \s decveasiv\ﬂ FVV‘CEWV\
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Differentiation

Tangents and Normals

Tangent at (1,2)
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Differentiation
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Differentiation

Example: F‘wxd co\vmjciom o{’ wa\%emj( o curve \1=X3— BXZEZ)(% O\JC)(=2
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Example: 1;W\d fﬂ\W\hOV\ O{— V\OVVVW\\ tO ovve \1 = 8”'31_)7 /\\’ X=4.
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8.7) Second order derivatives
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Differentiation

Example: Find second order derivative.

\1= X + K - 1



Differentiation

Example: Find second order derivative.

4
1£(><) = 95X+ F
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Differentiation

Example: Find second order derivative.

2 = (k-2 ¢t



Differentiation

The curve C has equation y = 2x3 + kx? + 5x + 6, where £ is a constant.

(a) Find dy
dx



Differentiation

The curve C has equation y = 2x* + kx? + 5x + 6, where £ is a constant.

2
(a) Findj—y —P X + Q—kX +5
X

The point P, where x = -2, lies on C.
The tangent to C at the point P is parallel to the line with equation 2y — 17x -1 =10
Find

(b) the value of £,



Differentiation

The curve C has equation y = 2x> + kx? + 5x + 6, where k is a constant.
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(a) Find i—y = X+ Zkﬁ +3S
X

The point P, where x = -2, lies on C.
The tangent to C at the point P is parallel to the line with equation 2y — 17x — 1 =0
Find

(b) the value of k, = <41
-1

(c) the value of the y coordinate of P,



Differentiation

. The curve C has equation y = 2x3 + kx? + 5x + 6, where k is a constant.

px
(a) Find % eX + 2[&)( +5

2)
The point P, where x = -2, lies on C.
The tangent to C at the point P is parallel to the line with equation 2y — 17x — 1 =0
Find
(b) the value of £, =— ﬂ
? “@
(c) the value of the y coordinate of P, — 1
2 )

(d) the equation of the tangent to C at P, giving your answer in the form ax + by + ¢ =0,
where a, b and c are integers.
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