Pure Mathematics 3 (P3)

Edexcel IAL Maths - Knowledge organiser

KEY DEFINITIONS

Composite function

fg(x) = f(g(x)): apply g first.

Modulus function

|x] is the size of x without its sign; the
graph of y = |f(x)| reflects the negative
parts up.

R form

asin ® + bcos B =Rsin(6 + a) withR =
V(a2 + b2).

Quotient rule

d/dx(u/v) = (v du/dx — u dv/dx)/vz.

YOU SHOULD BE ABLE TO...

o Simplify rational expressions by
factorising and cancelling, and multiply,
divide, add and subtract algebraic
fractions such as 2/(x + 1) — 3/(x2 — 1).

» Define sec, cosec and cot as reciprocals
of cos, sin and tan, and find exact
values and simplify expressions
involving them.

e Write a sin x = b cos x in the forms R
sin(x = a) and R cos(x = a), finding R
and a exactly or to a given accuracy.

e Use logarithmstoturny = ax"andy =
kb* into straight-line graphs, and find
the constants from the gradient and
intercept.

o Use the chain, product and quotient
rules to find tangents, normals and
stationary points of curves that combine
exponential, logarithmic and
trigonometric functions.

e Draw staircase and cobweb diagrams to
show whether an iteration converges,
and explain why some rearrangements
of an equation fail to converge.

COMMON MISTAKES
X Functions: the domain of an inverse
(again), fg versus gf, range

X Modulus equations and inequalities:
extra solutions

X Cancelling terms rather than factors
X Fg(x) applied as f first
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KEY FORMULAS

B = given in the exam (formula booklet or list); learn the rest.

Exponential form
B

etlna — 4=

Reciprocal

identities sec’d = 1+ tan®6, cosec’d =1+ cot®6

Compound sin B sin(A 4+ B) = sin A cos B & cos Asin B

Compound cos B cos(A + B) = cos Acos B F sin Asin B

tan Attan B

Compound tan B tan(A+ B) = TrianAtan B

sin2A = 2sin Acos A4,
cos2A =2cos’A—1=1—2sin’ 4,

_ 2tanAd
tan2A = =25

asinf £+ bcosf = Rsin(0 £ a),

Double angle

R form

R=+Va>+1, tana=2
Standard (e") = ke**, (nz) =1,
derivatives (sinkz)' = kcoskz, (coskz) = —ksinkz

2 I
Trig derivatives (tankz) = ksec I;x, (secz) = secztanz,
a (cotz)' = — cosec’z,

(cosec )’ = — cosec z cot =
Product; chain (uv) = w' + vuls Z_g - % .
Quotient B %(f> = Lgﬁ
Inverse &=

ehtdy = Lekr ¢, [Ldz=In|z|+c,

Integrals / pe e [ 21+

Jcoskzdx = %sinkw +c

Iteration; sign

change f(a)f(b) < 0= root in (a, b)

Tpt1 = g(xn);

Functions: fg(z)
graphs

= f(g(z)); f ! reflects f in y = 2; modulus

WORKED EXAMPLE

Write 3 sin x + 4 cos x in the form R sin(x + a),
withR > 0and 0 < a < m/2.

1.R=+vV(32+42)=5
2.Rcosa=3andRsina=4,sotana = 4/3
Answer: 5 sin(x + 0.927) (a in radians, 3 s.f.)
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