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SMP 16-19 Mathematics — Revision Notes
Unit 4 — Mathematical Methods

Trigonometry
1. Pythagoras theorem can be used in three dimensionsso that d? =a? +b? +c?.
2. Particular values of trigonometric functions:
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sin45°=— co0s45°=— tan45°=1
V2 J2
sin30°:1 cosSO°:£ tan30°:i

2 2 J3
sin60°:§ c0360°:% tan 60° = /3

3. Theequation of acircle of radiusr about (a, b) isgiven by (x- a)? +(y- b)? =r?2.
4. Thefollowing trigonometric identities are true, for any value of g:
tang=2"9. sn2q+cos? q=1
S
sin(A+ B) =sin AcosB+cosAsin B
cos(A+B) =cosAcosBFsin AsnB
sin2A=2sin Acos A
cos2A=2cos? A-1=1- 2sin? A
5. Anequation of theform asinq+bcosq can bewrittenintheformRsin(g+a) :

R=y(@%*+b?%); a=tan?

_ b _ c
snA snB sinC
b. Cosinerule: a®> =b? +c? - 2bccosA
c. Areaof atriangle: A=3absinC
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6. Rulesfor solving triangles:

a Sinerule

Vectors

. . ' o éxu
1. A point with coordinates (x, y) has a position vector of éyg.
éYu

2. For points P and Q with position vectors p and g, then % =qg-p.
ey eal i

3. The vector egquation of a line is gygzgazgﬂgozg, where a is a point on the ling, b is the
€zH EasH EnsH

direction of theline, and t is a parameter.
4. The cosine of the angle between two vectorsis given by:

cosq = %’P wherea . b= abo +ayb, +asb;

5. For the scalar product:
a.b=b.a
a.(b+c)=a.b+a.c
a.b=0if aisperpendiculartob,a=0,0orb=0
a.a=a
éxu éau ébju écu
; ..éu_é u, 8 u, & u : : :
6. The vector equation of aplaneis gy = &, ;+! gozu+ Mg, 3, Where ais apoint on theline, b and
€2H &sH EsH &l

c aredirections parallel to the plane (but not to one another), and t is a parameter.
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7. Theeqguation of aplane can also bewrittenasn.r =n. a, where aisapoint on the plane, and n is
the normal vector to the plane.

éu
8. Foraplane ax+by+cz=d, thenormal vectorisgivenby n = goﬂ
&
9. Infinding angles using planes, take the normal vector to the plane, then calcul ate the correct angle.

Binomials
1. A binomial expression (a + b)" can be expanded using the nth line of Pascal’striangle:

(@a+b)" :?ga”bo +§'§'%;1”'1|ol+...+§'§'%;1“'f|or +...+§§‘%1°b”
Oy 1g o Ng
2. For—1<x<1,thebinomial seriesisgiven as:

nn- 1 W24 nin- H(n- 2) 3
2

1+xX)" =1+nx+
3

3. For calculating errors:

a  If the measurements are added or subtracted, the errors add.

b. If ameasurement is multiplied by a constant, the error is also multiplied by the constant.
c. A measurement azxe canbewritten as a(l+r) wherer istherelative error.
d

If measurements are multiplied or divided, the relative error of the result is approximately
the sum of the relative errors of the measurements, if the relative errors are small.

The Chain Rule
1. Todifferentiate afunction of afunction, y = f (u) where u = f(x) , then:

dy_dy. du
dx du dx
2. Differentiation by inspection can be applied to integration — if you work out the function that will
differentiate approximately to the function you are integrating, you can then scale up your
approximate answer with a constant to give the correct solution.

3. Inversefunctions can be differentiated using % =1, % .

Differential Equations
1. A differential equation isone containing a derivative. This givesriseto afamily of curves, asif the
equation is solved by integration, the constant of integration will aways be added. A direction
diagram can be used to show this family of curves, by the direction they will take.
2. Differentia eguations can be solved:
a. Algebraicaly — by integrating both sides to remove the differential. This will only work
on relatively simple differential equations (that can be integrated).
b. Numerically — using the step-by-step method from a specified starting point, if the value

of dx is kept constant, then the value of % is given by the differential equation and the
X

value of dy can be calculated from this. This method will continue until the value of x that
isneeded isfound, and it will work on any differential equation.

3. For an equation of the form %:I y, y=Ae*.

4. Differential equations can be formulated by setting up a model to simulate a physical environment,
taking certain assumptions into consideration.



