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Differentiation
13
y = f(z) = =f(z)
k., constant 0
x™, any constant n nx" !
e e®
Inz =log, x %
sinx cos T
COS T —sinx
__ sinax S
tanx = 2 sec” T
t TR | ’
cosecT = o — —cosec x cot x
secx = —— sec r tan
cotx = 52 —cosec’x
oo 1
sin” Tt
cos 'z =1
ll—.'l:
tan~!a T2
coshz sinh
sinh cosh z
tanh x sech’z
sech x —sech z tanh x
cosech x —cosech x coth
cothz —cosech?z
-1, 1
cosh_l x @
smh_lx T
tanh HA T—22
The linearity rule for differentiation
;—x(au + bv) = a% + bj—; a, b constant

The product and quotient rules for differentiation

d dv  du d ju v — ydv
— U :u—.’.v_ THRTER ) = dx - dx
dil'( ) dx dx dx ( 1;) v2

The chain rule for differentiation

If y = y(u) where u = u(z) then ‘d—'g = :i_'g o du

For example,

if y = (cosz)™", 3; = —1(cosz) " *(—sinx)
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Integration
f(x) [ f(z)dz = F(z)+c
k., constant krx+ec
y J.‘"+1

z", (n # —1) i T
| Inz+¢ x>0
T T In(—z)+c <0
e’ e“+e
Ccos T sinx + ¢
sinx —cosx+c¢
tan In(secx) + ¢ -s<e<§
sec In(secz +tanz)+c —-F <z <3
cosec In(cosec z—cot x) + ¢ O<z<mw
cot @ In(sinz) + ¢ O<z<m
cosha sinhz + ¢
sinh coshz + ¢
tanha Incoshz + ¢
cotha Insinhz + ¢ x>0
ﬁg’ it.an_lf-}-r: a>0
e 2 In 5. Ti& || >a>0

1 1 +z =
T et 4o |z] < a

1 L -1z
T sinh 1“+e: a>0
v,;!l__”f cosh™ £ +¢ zz2za>0

1 " 2 I
Vo lil(x,l—l— vii+k)+e

S R _ %

W sin”" Z+c¢ a<r<a
flaz +b) LF(az +b) + ¢ a#0

e.g. cos(2x — 3)

1sin(2z —3) + ¢

The linearity rule for integration

/ (af(xz) + bg(x))dx = aff(:r)d:r-{-b/g(a‘.)dm, (a,b constant)

Integration by substitution

 r

b u(b)
u}%dx = f flu)du and f(n]ﬁdﬂi Z/ flu)du

da ufa)

Integration by parts

b . b
/ u%d&: = [u'u]:i — /ﬂ %vdx

a

Alternative form: )
I} f(@)g(z)dz = [f(x) [ g(z)da]’ —[! 3L {[ g(z)da} da
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Graphs of common functions

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

m = 2=
To—T1

The equation of a circle centre (a, b), radius r

u A
(,y)

7

(a,b]

‘\__/ :r)b

(z—a) +(y —b)? =2

Quadratic functions y = ar?+bx+c

() PATRN
{2} €T
(3)
(1)
(2)

W T (3)
a>0 a<0
(1) b®—4dac<0 (1) b* —4dac>0
(2) b*—4ac=0 (2) b?—4ac=0
(3) b*>—4ac>0 (3) b® —4dac<0
Completing the square

2 T

If a # 0, a:r2+b:r+c:a.(a:+i) —I—M

2a da

The modulus function The unit step function, u(zx)
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Trigonometric functions

sina tan x
1 A
\/” v ’
Al
-1 0 T 2n ;
COos
A

VAN

The sine and cosine functions are periodic with period 27.
The tangent function is periodic with period .

Inverse trigonometric functions

L | v A
nf2- = === H

The sine rule and cosine rule
A

The sine rule

a _ b _ e b
sin A sin B sin C' ”
The cosine rule c
a? =b% +¢? — 2becos A e
B

I € g g
en Tp Ip =
1 0o
3('q%0 — 2q'0) + [(%q'v — Tgtv) +- (N0 — 5g%D) = qXx®©

uat) qeq + [2q + 119 = q pue 3o + (2o + 110 = v JT

D[ MaIds puey S oY) Aq pauyap 2suas B Ul q pue
e Jururejuod sued o) 0y remotpuadiad 10)00A jrun e st @

¢ 2guisiq|le| =qxe

q
° 1onpoud 103007

ftn + %9n 4 lgln =q - e
uoyy qeq 4+ [2q 4 119 = q pue 3o + [Zv + 1Ip = v J]

e
b?
q
o7 gl gr N = [af uay sz + (i 1w = a ]

S10}09\

gsoo|q|fe| =q-e

1onpoud Jejeas

‘T— /N 9jouap 03 pasn oq Aew [ uel) oyjes
rus [ = xlquis
xyus £ = xlfus

suojouny By pue ajjoqiadAy usamiaqg diysuonejay

LT 800 = xl1s0d
frysoo = &l sod

guus [+ gusod = (gws [+ gsod)

waloay} s,aIAI0 aq
(OU) 7 ot = 2 WS ‘G774 = 2 JT
e ez _

{?9 = 19)7]_: = -I; '(39 + 19)73‘11.5 = Zzlz
wJoj Jejod uj uoisiAlp pue uonesndinpy
gusf — gsod = ‘guis [+ gsod = o2
suonejal s.a|ng

or=2

(A4 = 2 :uuoj [euauodxy
7 =0ue

4

.'9 [I!H o = q '9 S02Jd0 = D

974 = (9 uis [+ g so;)}.;. =2z

q :wJoj Jejod
11—/ = [ a1oym

fi {q + v = z U0} uelSale)

siaqunp xajdwo)
Exponential functions

€T i
y=e y=e
Y i Y

=Y

-
I

= 1 - | 1

Graph of y = € showing
exponential growth

Graph of y = e™* showing
exponential decay

Graphs of y = 0.5", y = 3", and y =27

Logarithmic functions

y A

Graphs of y = Inz and y = log,, =

Hyperbolic functions

'y Yy

y=cosh x 7 AR y=tanh =

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



