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What we will cover

1 = Modulus & polynomials
2  Logarithms & exponentials
3 | Trigonometry

4 Differentiation

5 | Integration & numerical methods

6  Recap
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L Algebra

Modulus and polynomials

corner where
2x—4=0




2 Logs and exponentials
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LLogs and exponentials

Logarithms and exponentials

Laws of

logs i 41EE:
log mn =

log m 4+ log n,
log m* = klog m.

y=x
€ and In x are
) inverses. Un-
known in the
: /“0) —y=e power = take
— y=Inx
logs.
Log scales turn multiplications into

form Zo A2
v=Ax¥" = lnv =



3 Trigonometry
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L Trigonometry

More trigonometry

— cosb 1

1 Reciprocals: sec = _,

— _ 1 _ 1
cos6 CSC = S, cot = o

— sechb =

sec20 =1+ tan?6.

Compound & double

angle — (&%,

R-formula 5B E4 =t

0 90° 180° 270° 360° asind + bcos® = Rsin(f + «).
angle 6




4 Calculus
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L calculus

Differentiation

Two rules

Standard: iex = e d Inx = 1 product FEilEN]: (uv) = Jv+u/
o oy _ dv-w

dx x
quotient 7% <7) =
v

—— SIn X = COoS X. 2

dx
Also parametric Z%{77712 &
implicit [&5¢.
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L calculus

Integration

Y2 .
/ Reverse each derivative, e.g.

Y1 [ etbdx=1extb 4 C

Trapezium rule #7 %
estimates an integral: g[)/O 4

Yo
Yn+20n 4+ ya1)).
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L calculus

Numerical solution of equations

root in (a, b)

iteration 51X x,+1 = F(x,)

sign change Z== traps a root

If f(a), f(b) have opposite signs a root lies between; iterate until it converges L.



Pure Mathematics 2

L calculus

Worked example — the factor theorem

p(x) = 2x* + kx® + kx® +17x+ 18 has factor

(x+ 2). Find k. (x+2) a factor & p(—2) =0
— substitute the value that
makes the bracket zero, not

Factor theorem: p(—2) = 0.
2(16) —8k+4k—34+18 =16 —4k=0 19,
= k=4



5 Recap
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L Recap

Topic 2 — key takeaways

a Algebra e Logs

factor theorem; modulus € & In x inverse; take logs for
inequalities powers

e Trig o Calculus

sec? = 1 + tan?; R-formula product/quotient rules; trapezium
rule
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L Recap

Check yourself

What is the remainder when p(x) + (x —
a)?

The derivative of In x?

Rewrite sec? 6 using tan.

What does a sign change between a and
b show?

| Answers 1.p(a) 2.1/x 3.1+tan?@ 4. aroot lies between them
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