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Differentiation
d
y = [f(x) T = 1')
k, constant 0
2", any constant n nz" !
e’ e”
Inz =log, x %
sinx cosx
cosx —sinz
_ si 2
tanz = S0- sec” x
cosecr = Sirll = —cosec x cot x
secx = —— sec T tan
cotx = =% —cosec’x
- 1
sin 1x \/1:17
cos 1 x \/11_?
tan™ " x Tra2
coshz sinh
sinh x coshx
tanh sech?z
sech x —sech z tanh
cosech x —cosech x coth x
cothx —cosech?z
=] 1
cosh_1 T wf_ =
sinh 1x o
tanh™ " x T2
The linearity rule for differentiation
d d d
E(au +bv) = aé + bé a, b constant

The product and quotient rules for differentiation

du dv
d (u _ Vgy Vg,

V2

< |
~—

The chain rule for differentiation

dy dy | du

If y = y(u) where u = u(x) then §% = g% - &

For example,
-1 dy _

if y=(cosx) ", = —1(cosz)"

M

(—sinz)
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Integration
f(x) [ fz)de = F(z) +c
k, constant kx+c
n+1

", (n# —1) el olC

11 Inz+c x>0
TR

z In(—z)+c¢ <0

e e*+c
cos T sinz + ¢
sinz —Cosx + ¢
tan In(secz) + ¢ -Z<z<?%
secw In(secx +tanz) +¢ —-§F <z <3
cosec T In(cosec x—cot x) + ¢ O<z<m
cot x In(sinz) + ¢ O<z<mw
coshx sinhx + ¢
sinh coshz + ¢
tanh z Incoshz + ¢
cothx Insinhz + ¢ x>0
ﬁ__lw %tan_l % +c a > 0
= izt || >a>0
P &2 e |lz] < a
ﬁ sinh™* FRilC a>0
ﬁ cosh_1§+c rz>a>0

z;+k In(z + Va2 +k)+e
\/5121——932 sin_lf—l—c —a<z<a
flaz +b) LF(az+b)+c a#0

e.g. cos(2z — 3)

$sin(2z —3) + ¢

The linearity rule for integration

/ (af(x) +bg(x))dx =a /f(x) dr+0b /g(m) dz, (a,b constant)

Integration by substitution

/f(u)j—uda::/ f(u)du and /abf(u)% dm:/u(j) f(u)du

T u(a

Integration by parts

b b
dv = b du
/a uadm = [uv], ) dxvdw

Alternative form:

J? f@)g(z)de = [f(2) [ g(x)da]’ — [P L {[ g(z)dz} da
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Graphs of common functions

Linear y = mx + ¢, m=gradient, ¢ = vertical intercept

Y A

Y

1) 520\
@ g
3)
(1)
(2)

NV

a>0 a<0
(1) b —4ac<0 (1) v —4dac>0
(2) b —4ac=0 (2) v —4ac=0
(3) b —4ac>0 (3) b —4ac<0

Completing the square

b\>  dac—b?
Ifa #0, ax2+b:c+c:a<x—|——> —|—L
2a 4a

The modulus function The unit step function, u(z)

|x|7{x if x>0
T -z if <0

u()i{l if >0
Lo if z<0

u(z) A
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Trigonometric functions

sinx tan x
1 | Al | |
| | | |
\ | | \ |
0 = 21 T | | | |
! | | |
al ‘ | | | |
; “n | 0 /% ; 2n “ ;
[ [
COsS T | | | |
1
‘ | \ \

A
VAN

The sine and cosine functions are periodic with period 2.
The tangent function is periodic with period .

Inverse trigonometric functions

YA
m/2 - T — —

- — — —|-m2 e
-1 1 =z
y=sin"'z y=cos 'z
Yy
/2
xT
T=--=5F-----

The sine rule and cosine rule
A

The sine rule
b

a _ b _ ¢
sinA = sinB = sinC
The cosine rule € c
a? =b>+c* — 2bccos A =

B
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Exponential functions

./1 1 \

-1 1 T 1 1 G
Graph of y = e” showing Graph of y = e~ showing
exponential growth exponential decay
z
Graphs of y = 0.5, y = 3%, and y = 2
Logarithmic functions
y A
Graphs of y =Inz and y = log,, «
Hyperbolic functions
\\y‘/ y k
y=cosh z I
y=sinh x y= *
0 - )
| R

Graphs of y = sinhx, y = coshz and y = tanh x



