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Average Gradient

and the change in y-value between the same two pomts Then we

substitute these mto the formula for | v 1

However, when dealmg with curves the gradient changes at every bamm N
the curve, therefore we need'to work with the average gradient. The
average gradlent between two points is the gradient of a straight liné

drawn between the two points. ﬁ O



Average Gradient
(x+h) — f(x) .. 'ifjklf'.:""
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Investigate the average gradlent between 2 pomts By caIcuIatlon we cj‘n

show that this is equivalent to: T e ¥ W RN




Average Gradient

f(x+h) —f (x) L 1 SR f R
Can you also see that as the two points: on the x-aX|s get cIoser tog’ethef ;.'j
the average gradient changes? ~«-- ~* | & i SO |
So as the two pomts get closer together (as h becomes 0) the averaﬁef *;‘,{

must use _I|m|ts | e ‘- ;f"

The actual gradient ata point is called the derivative. ﬁ Ot L1



First Principle and Average Grc:ldient .
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Rules for Differentiation and the -

language behind it ..ok
D,[f(x)] - the derivative of f(x) Wlfhl’eSpeCHox |
dx

9 _ the derivative ofy with respect to x*

y'or f' - 'fh'e. deriva.tiv‘e‘ of y pfr‘ f(x)



Application of Derivatives =~ "%
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Derivatives are useful in many aspécts of life | ..o’




Application of Derivatives =~ H\

Derivatives are useful in many aspects of life to flnd max.lmum
and or minimum of some quantlty ””5*%

Rectangle Circle

Perimeter = 2x + 2y Perimeter (circumference) = 2mr

Area=xy
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Cylinder
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Surface Area = 2xy + 2xh + 2yh....(closed) Surface Area = 2mrh + 27 .... o
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Application of Derivatives
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Cubic Functions

Important Concepts and Terminology ,
. Stationary points — zero gradlent P8
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Cubic Functions PN

Important Concepts and Terminology Y

TWO stationary points, in which case the possible graphs for a=0 are:

- - 2 real roots h 1 real root
3 real roots 2 tumi ints 2 turning points
2 tuming points 2 fuming points s
And fora < 0: y
v \
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Cubic Functions AN
Important Concepts and Terminology .~ " ¢ .y

« ONE stationary point, in which case the possible grare:
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Cubic Functions

Stationary points - Minimum or maximum . “: U
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