


















This is concerned with rates of change

Differentiate yet from first principles

Find the gradient at any point on

the curve y x

y x2

jets ytsy

Choose a point on curve x y

Allowing se to change by a small quantitySx
causes a small change in y say j
The chord from x y to sets yes
is an approximation to the tangent
to the curve at x y

Its gradient Sts g
Ets g

I dy
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As we let foe o then Sy 70

and the chord tends to the

tangent at gy

DifferentiationIntro to Calculus



Since both points on curve
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We call the limit as Sx o
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i the gradient at any point x y
on the curve yet is given by 2x

Alternative Notations
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for any constant a

Example

t rational powers
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Exercise Find 47

1 y 3 2 5 7

91 6 5

2 y 7
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Typical Question

Find the equation of the tangent
to the curve y 23 x2 5 3

at the point where x 2



and find the equation of the normal to

the curve when x 4

Solution when x 2

y 23 27 562 3

y 8 4 co 3 3

Point is 2 3

T 3 2 2x 5

when x 2 4,1 3627 212 5

12 4 5
3

Gradient of tot is therefore 3

y y an x K

y 3 3 x 2

9 7 3 6

y 3 6 3

Tangent is 3 3 9

Find equ of normal when 2 4

when x 4 9 43 42 5 a 3

4 64 166 20 3



y 31

Point on curve 4,31

when x 4 31432 214 5

48 8 5

35
gradient of tgt 35

gradient of normal Is

y y m x x

y 31 g x 4

35g 1085 X 4

Normal JC 35g 1089 0


