IGCSE 0606
Topic 14: Differentiation and integration
	Outcomes
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	Application



	Terminology



	Formulae
Differentiation rules
Differentiation of power functions
1) Multiply by exponent
2) Reduce exponent by one
3) Constant term disappears

Chain rule
Derivative of outer function x derivative of inner function

Product rule
d/dx (u x v) = u’ x v + u x v’

Quotient rule
d/dx (u / v) = (u’ x v - u x v’) / v2

Exponential functions
d/dx (eu) = eu x u’

Logarithmic functions
d/dx (ln u) = u’/u

Trigonometric functions
d/dx (sin u) = cos u x u’
d/dx (cos u) = –sin u x u’
d/dx (tan u) = sec2 u x u’

Integration rules
Integration of power functions
1) Increase exponent by one
2) Divide by exponent
3) Add constant of integration

Linear composite functions
1) Increase exponent of outer function by one
2) Divide by exponent of outer function
3) Divide by derivative of inner function
4) Add constant of integration

Exponential functions
ʃ (eu) dx = eu / u’ + c

Logarithmic functions
ʃ (u’/u) dx = ln u + c
If required, multiply and divide by factor to adjust numerator

Trigonometric functions
ʃ (sin u) dx = –cos u / u’ + c
ʃ (cos u) dx = sin u / u’ + c
ʃ (sec2 u) dx = tan u / u’ + c


	Algorithms
Power and quotient rules
1) Identify u and v
2) Calculate u’ and v’
3) Input u, v, u’, v’ into formula
4) Simplify
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Calculating slope and function coordinates
1) Calculate derivative (rules)
2) Input x-coordinate into derivative function
3) Result is gradient
4) Input x-coordinate into original function
5) Result is y-coordinate

Calculating coordinates of given slope
1) Calculate derivative (rules)
2) Input slope into derivative function
3) Result is x-coordinate
4) Input x-coordinate into original function
5) Result is y-coordinate

Tangent/normal
1) dy/dx
2) input x value into dy/dx = slope at x
3) if tangent, m = value from 2)
if normal, m = 1/ - value from 2)
4) point: input x value into f(x), output is y value (x, y)
5) y – y1 = m(x – x1)

Max/min
6) d2y/dx2
7) input x values of stationary points
8) + = minimum
-  = maximum
0 = undetermined

Optimization
9) Find f(x) in one variable; diagram is helpful
10) Find f’(x)
11) Set f’(x) = 0
12) Solve for x
13) Evaluate for domain restriction
14) Evaluate for max/min (if required)
15) Input calculated x value into f(x) to calculate required value

Related rates
16) Differentiate all terms with respect to time
17) Solve for required variable (usually dx/dt)
18) When necessary, use


Area between curves
19) Calculate upper function – lower function
20) Use definite integration to calculate area
21) Perform multiple calculations for change in position of functions

Kinematics
s(x) to v(x) to a(x): differentiation
a(x) to v(x) to s(x): integration

Further indefinite integration
22) Set dy/dx as integral
23) Manipulate equation to isolate desired integral on LHS
24) Simplify RHS
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