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What we will cover

Partial fractions & integration

Vectors

Differential equations

Complex numbers
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LAlgebra and integration

Partial fractions and integration

T+ 4 split 2 1
(x+1)(x —2) r—2 x+1

Vectors sailing
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L Vectors

Vectors

[v| = /X% + y? + z2; a unit vector #{i[5]& has length 1.
r =a+ tb (a line).

Lines can be parallel, intersect, or be skew FEE%;.

liner =a-+tb
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L Vectors

The scalar product

a-b = a1 by +asby+asbs = |al|b| cos 6.

a-b = 0 = perpendicular.

e.g. angle between (1,2,2) and

. _ 8 _ o
(2,2,1): costl =g, 0 = 27.3°.

cos 0
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L Differential equations

Differential equations

eneral: family with A - IC — particular solution oy = -
9 —y paiucuial . y -(-%grying A) Separable mﬁj\ﬁkﬁ'gi slet.y
and x, then integrate both sides.
initial condition \/ dy

. y=1latx=0 =X y=latx=0

x Iny =33 +c=y=e/?

A condition fixes C (the
particular solution #%f#).
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L Complex numbers

Complex numbers

Im
A
Z=x+iy z=x+ iy, # = —1. Conjugate %
Y foommoqp Z'=x—ly.
r=1z[ 7
i |zl = V/*x2+y2, z=re”
arg z i Divide by multiplying by the conjugate:
O T Re 3+
1—i
=142
Zf=x =1y
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L Complex numbers

Loci on the Argand diagram

z ‘Z — a] =r A condition on z draws a locus % i7F:
m |z—a| =r—acircle
m|z—al=|z—b|-a

perpendicular bisector

m arg(z— a) = 6 — a half-line
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L Complex numbers

Worked example — integration by parts

Find / X COS X dX.

dv
By parts with u = x, — = cosx (so v =
dx

sin x):
/xcosxdx:xsinx—/sinxdx

= xsinx+ cosx+ C

Choose u to be the part that
gets simpler when differenti-
ated — here x — 1. The other
part must be integrable.
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L Recap

Topic 3 — key takeaways

e Integration e Vectors

partial fractions, by parts, r =a+ tb; a-b = 0 perpendicular
substitution

e Diff. equations o Complex

separate variables; a condition z = x+ iy = re?; loci on the
fixes C Argand plane
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L Recap

Check yourself

What does a-b = 0 tell you?

Which integration method suits
[ xcosxdx?

The conjugate of 3 — 2/7

What locus is |[z— a| = r?

Answers 1. they are perpendicular 2. by parts 3.342/ 4. acircle, centre a, radius
r
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