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Calculus Booklet of Formulas

GEOMETRIC SEQUENCES

The n th term of a geometric sequence with
first term a, and common ratio r is given by
a, =ar""

The sum §, of the first n terms of a
geometric sequence is given by
1_ n
s - a(1-r")
1=r)
The sum S of an infinite geometric
sequence with | rI< 1 is given by

a,

S =
(-r)

EXPONENTAILS AND LOGARITHMS
y=log,(x) ifand only ifb” = x

log, (xy) =log, (x) +log, (y)

log, (5) = log, (x)—log, (¥)

log, x" =rlog, (x)
ploes™ — »

log, (") =x

log, (1) =0

log, (b) =1

_ log, (%)

8 0= e )

, change of base

GREEK ALPHABET
Capital Small Name
A o Alpha
B B Beta
r Y Gamma
A ) Delta
E € Epsilon
Z ¢ Zeta
H n Eta
C) 0 Theta
I 1 lota
K K Kappa
A A Lambda
M u Mu
N v Nu
E 13 Xi
) 0 Omicron
IT T Pi
P p Rho
z o Sigma
T T Tau
Y v Upsilon
® ¢ Phi
X X Chi
b d \} Psi
Q ® Omega
ABSOLUTE VALUE
{x for x>0

| x|=

—x forx<0
| xl= /x>
ARITHMETIC SEQUENCES

The n th term of an arithmetic sequence
with first term a, and common difference
d is given by

a,=a, +(n-1d
The sum §, of the first n terms of an
arithmetic sequence is given by

n
S, 25(611 +a,)

BINOMIAL THEOREM
n positive integer
(x+y)" =x"+,C,x""y+, C,x" 2>+

r

+, Cx"7y + 4y

n!
Where ,C, = ——
rl(n—r)!
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sin x COSX
EXPONENTS AND RADICALS
x’ =1 CoS X —sinx
_ 1.,
X =— =(—) >
X X tan x sec” x
1,
L X cotx —cse’ x
xrxs — xr+v
(xr)s — xrs SEC X secxtanx
(ﬁ)" _x cscx —cscxcotx
y y'
x" s sin”™' x, arcsin x 1
s = y 2
y - 1 lx
oo COS X, arcCcosx _
(xy)" =x"y .
X —r y 7 -1 1
(_) — (_) tan  x,arctanx .
X 1+x
x% _ifx sinh x cosh x
VXY = %W coshx sinh x
x%” =" h h?
tanh x secn x
J} 4
y % cothx —csch’x
sechx —sechxtanh x
DERIVATIVES
_ cschx —cschxcothx
k is a constant.
- sinh™ x 1
[ f () £l
cosh™ x 1
k 0 -1
: tanh™ x 1
k f (o) kF (o) -
coth™ x 1
x" nx™! 1—x°
e’ e’
In x 1
X
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sin™ (i)
A a
1 X
INDEFINITE INTEGRALS —— sinh™ (=)
Va® +x*? a
A constant of integration should be added in
all cases. cosh™ ()
,/ a
fx) [ Foax
! ltan"l &
k kx xz + az a a
oA kjf(x)dx 1 1, x—a
2 3 2—ln( )
1 Inlx| X" —a a xta
X
e’ e’ 1 a+x
—1
a’—x? 2a (a x)
In x xlnx—x
sin x —Cos X
: TAYLOR SERIES (about x =a)
CoS X sin x
, (x— a)
tan x ~In(cosx) f)=fla)+(x-a)f (a)+ f (@)
cot x In(sin x) G a) W= gy 4.
sec x 1 X 7
n(tan(2 + 4))
cscx X MACLAURIN SERIES
In(tan()) 2
sinh x coshx F)=fO0)+x (O)+Ef )
: i ™) +---
coshx sinh x oot r S0+
tanh x In(coshx))
coth x In(Isinh x 1))
sec hx 2tan”' (e")
cschx
L/x\ AN
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REAL FOURIER SERIES (Period T)

FO=2a,+3a,cosE )+ 3 b, sinC2 1)
2 m=1 T m=1 T

Where

a —3} F(0y0osC My de

"o T
2k 27m

b == r)sin ) ar

" T!f() S

COMPLEX FOURIER SERIES (Period T)

7= Yo, expli 220

m=—oo

where

2

¢ =% l F(t)exp(—i ;mt)dt

Relationship between the above coefficients
of the real and complex forms.

c,=—(a,—ib,)) m>0

c =E(a_m +ib_,) m<0

FOURIER TRANSFORM PAIR

F(w) = T f () exp(—icr)dt

POWER SERIES FOR SOME FUNCTIONS

f@) = L Tﬁ(w) exp(i @r)dt
27 ¢,

Free From
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. X X
e' =l+x+—+---+
2! n!

4+ for all x

x* X x"
In(l+x)=x—"—+"— o4 (=D = +...
(I'+x) >+ 3 (=D

n!
—-1<x<1
ejx_e—jx x3 xs X7
Sinx:—:x—_+___+
2 3 57
. 1 ) 1x* 1-3x%°
sin” x=arcsinx=x+——+——+
23 245
1-3-5 x7
_ 4.
2:4-6 7
ejx+e_jx x2 x4 x6
CoOSX=—— x4 T 4
2 20 41 6!
1 2
tanx=x+—x" 4+—x" +——x +---
15 315
3 xS x7
tan" x =arctanx = x——+——"+
3 5 17
. e’ —e” 2 x> X
sinhx = TR T TR
3 57
3 5
sinh™ x = arcsinh x = x_lx_+£x_
23 245
1-3-5 x’
_ 4.
2:4-6 7
x -x 2 4 6
coshx = ¢

tanhx:x—lx3 +lx5 —ix7 +
3 15 315

3 5 7
X

tanh™ x = arctanhx = x+ —+—+—+---
3 5 7
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INTEGER SERIES

=

i:1+2+3+---+N:%N(N+1)

i=1

N
Yit=1+2" 43"+ + N’ =

i=1

éN(N +1D@2N +1)

N
D= +2"+3 4+ N’ :[%N(N+l)]2
i=1

NUMERICAL SOLUTIONS OF f(x) =0

BISECTION METHOD

i

x, and x, are estimates of the root that are
on opposite sides of the root (i.e. such that
f(x,) f(x,)<0). The next estimate is
given by the arithmetic mean of the previous

. X X,
two estimates, x, = — 5 2. Discard

whichever of x, or x, is on the same side of
the root as x, (x, in the diagram) and repeat

the process. The root of f(x) =0 always

lies between the last two estimates. The
bisection method is slow but always
converges for a 'well behaved' function.

NEWTON METHOD

)/

- - —
e e T

Start with a single estimate x, of the root;

then successive estimates are given in
terms of the previous one by

f(x,)

Xy =X, =~

n+l n f ' (xn )
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NUMERICAL INTEGRATION i 2 comment
S+ w’ ®
y Ccos @t 5
#ix) W <+t
f
5 ' tsin @t 20s
il o
2 2
- - tcos wt s -0
(s* +w*)’
b sinh wt - @ .
Let h=""12 s
cosh wt s
Trapezoidal rule ' —w’
b L e ' sin ax @
J.f(x)dxza[f0+2fl+2f2+2f3+ (s+a)’ + @’
a e cosax sta
2f4+"’+2fN_2+2fN—l+fN] (S+a)2+(02
Simpson rule o(t—7) e’ dirac deita
function
The number of intervals N must be even 1
H(t—-7) 1 - step
b h Ky function,
[FCdx =2 Ufy +4f, +2f, + 4f,+2f 4 T F(s+a) samping
t becomes
+2f o +4f v + Syl f(kt) lF(i) scale
k k change
LAPLACE TRANSFORMS i () _dF firs
ds Derivative
L(f @)= F(s)= [ f())exp(=st)di f® SEE) =S O) s
0 derivative
f @ s*F(s) = sf(0)~ f (0)| second
f() F(s) comment derivative
! 1 Integral of
1 1 ~F 9
— -([f(x)dx K (S) f(t) w.r.tt
]
t" n / F (s)F,(s) convolution
i -([fl (x)f2 (¢ 1 ’ integral
e ! af ) +bg(| AF()+BG() | Linearty
s+a
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