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What we will cover
1 | Hyperbolic functions
2 | Eigenvalues & eigenvectors
3 | Calculus & Maclaurin series
4 | Complex numbers

5 | Differential equations

6 = Recap
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L Hyperbolic and matrices

Hyperbolic functions

e —e* e+ e inh
sinhx:ie, coshx:%7 tanh x = el

cosh x
Identities echo trig, with sign changes: cosh? x — sinh? x = 1. Derivatives:

(sinh x)" = cosh x, (coshx)’ = sinh x.
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L Hyperbolic and matrices

Eigenvalues and eigenvectors

o . Characteristic equation #5{F /572
~ direction kept det(A — M) = 0 gives the
eigenvalues 431F{E; Av = Av the
eigenvectors 456 £.

v Aw A=(21)
direction changed 2-M2-1=0=X=1,3
2 W Then A= QDQ .

Calculus
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L Calculus

Differentiation and Maclaurin series

Maclaurin series 52 55k 25 28
!
fix) = R0)+7(0)x+ %xﬂ- =

—_— X — +§—!2
1+x 3
— +§_!
hed n)
“fx)= 3 X
n=0

eg @ =l4x+54-- -

more terms, wider match.
C e =l xS+

A
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L Calculus

Integration

Standard integrals:

/" dx _
dx 1 t -1 x + C ‘ s
==-tan " %
aZ+x2 e a ’ =sin !5+ C
% —gin ! § +C. A reduction formula ##/05 links
a =X I, to I,_1.

Complex and DEs
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L Complex and DEs

Complex numbers — de Moivre

De Moivre #fE 35 F 1E:

(cos @ + isin®)" = cos nf + isin nf.

Gives multiple-angle formulae and the n roots
of unity # (7§ (equally spaced).
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L Complex and DEs

Differential equations

First-order linear: multiply by the

integrating factor R4y [ F
solution curves U= ef de_

d) ‘

u:eb‘éy:%e*—l— Ce %

Constant-coefficient:
complementary function 5x & %]
+ particular integral $55345.

each segment is local slope; a solution is tangent to every segment it meets
L P

X




Further Pure Mathematics 2

L Recap

Topic 2 — key takeaways

0 Hyperbolic e Eigenvalues

cosh? —sinh® = 1 det(A— ) =0; A= QDQ!

e Complex o DEs

de Moivre; roots of unity integrating factor; CF + PI
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L Recap

Check yourself

0 Simplify cosh? x — sinh? x.

o What equation gives the eigenvalues?
e State de Moivre’s theorem. < .
o What multiplies a first-order linear DE?

Answers 1.1 2.det(A—A) =0 3. (cosf+isinh)” = cosnb + isinnf 4. the
integrating factor




