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SMP 16-19 Mathematics — Revision Notes
Unit 2 — I ntroductory Calculus

Rates Of Change
1. Forafunction, y = f(x), then the gradient of that function is given as % .

2. For alinear functionintheform y = mx+c then ;ﬂ:m.
X
3. If uand v are linear functions of x, and a and b are constants, then y=au+bvis aso a linear
function of x and:

ﬂ = a%+by
dx dx dx

Gradients Of Curves
1. If acurve appearsto belinear when you zoom in at apoint, thenitis‘localy straight’ at that point.
The gradient of acurve at apoint isequal to the gradient of the tangent to the curve at that point.
dy
dx

2
3. Differentiation isthe process of obtaining for agiven function y= f(x).
4

Points on a graph can be given names:
a.  Stationary points —where the curve has zero gradient.
b. Turning points—wherethe graphisalocal maximum or minimum.
c. Points of inflection —where the gradient graph is aturning point and a stationary point.
5. Inorder to sketch a gradient graph, find the stationary points where the gradient is 0, and then ook
to see whether it is positive or negative along the curve.
6. The gradient of a function f(x) at a point (a, f (a)) can be estimated numerically by taking a

small changein x (dx):

(@) » f(a+d;<))(- f(a)

dy

7. For apolynomia y=a+bx+cx? +dx®, then d—:b+2cx+3dx2.
X

8. Leibnitz notation states that the gradient of the function f(x) can bewritten as di (f (x)).
X

Optimisation
1. Thegradient of agraph at appoint tells you what the gradient is like near that point.
2. Graphs of quadratics and cubics can be quickly sketched by:
a.  Finding the y-intercept.
b. Considering the sign of the highest power of x to determine the shape for large |x] .
dy

c. Finding the x-coordinates of any stationary points by solving x =0.

3. Cadculus can be used to find the local maximum and minimum values of a quantity, by expressing
the quantity as an eguation in terms of another variable. Calculus can then be used to find maxima

and minima for the equation, by solving % =0. Thisisthe process of optimisation.
X
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Numerical Integration

1. Theareaunder a graph will represent a quantity, depending on the quantities of the axes. Thisis a
definiteintegral.

2. The precise value of the area underneath a graph of y = f(x), between x = a and x = b is shown

as.

Qbf (x) dx

3. The mid-ordinate rule uses a series of rectangles, with height of the midpoint of the curve, to
estimate the area under the graph. Thisis shown as:

b n
Qf (> ahy

r=1
hob-a
n
x =a+zh
Xrp1 =X +h
yr = (%)

4. The trapezium rule uses a series of trapezia, joining point on the curve, to estimate the area under
the graph. Thisis represented as:

b n
Qf > @ 2h(y 1+ y)

r=1
h:b-a
n
X =a
X4 =% +h
Ve = F(%)

5. For a parabola-type curve, then the trapezium rule will give an overestimate and the mid-ordinate
rule will give an underestimate of the area under the curve.

6. For an inverted parabola-type curve, then the trapezium rule will give an underestimate and the
mid-ordinate rule will give an overestimate of the area under the curve.

7. Integrals are defined to give negative areas below the x-axis. This is not wanted when calculating
areas though, so:

&dx=A- B

Algebraic I ntegration
1. Anyfunction f(x) can havethefunction of its areaexpressed as A(X) .

2. Forthepolynomial f(x) =a+bx+cx® +dx® then A(X) =ax+31bx? +2cx® +1dx*.
3. Thefundamenta theorem of calculus states that di (A(x)): f(x).

X
4. For any differentiable function, f, then:

Qbf'(x)dx:f(b)- f(a)

5. An indefinite integral is one without limits, and must always have a constant term, ¢, included.
Thisisthe constant of integration. In definite integral s this constant simply cancels out.



