SSCM 1023

LISTS OF FORMULAE

Trigonometric

2r=1

1+ tan? x = sec? x

cot? z + 1 = cosec’x

cos? z + sin

sin2x = 2sinx cos x

2

2y —sin‘zx

cos 2x = cos
=2cos’z — 1
=1-2sin’z
2tanz
tan2r = ————
1 —tan“z
sin(z £ y) = sinx cosy + coszsiny
cos(x +y) = coszcosy Fsinzsiny
tanx + ta
tan(z + y) = —t = 0Y
1 Ftanztany
2sinz cosy = sin(z 4+ y) + sin(z — y)
2sinzsiny = — cos(z + y) + cos(x — y)

2cosx cosy = cos(x + y) + cos(z — y)

Hyperbolic
et —e "
by —
sinh x 5
xT —x
coshx = %

cosh? z — sinh?z = 1
1 — tanh® z = sech’x
coth? z — 1 = cosech®z
sinh 2z = 2sinh x cosh
cosh 22 = cosh? z + sinh? z
= 2cosh®z — 1
=1+ 2sinh® 2z
2tanhz

1+ tanh®
sinh(z + y) = sinh z cosh y + cosh 2 sinh y

tanh 2z =

cosh(z £ y) = coshz coshy =+ sinh z:sinh y
tanhz + tanh y

tanh(x +y) =
anh(z + y) 1+ tanhz tanhy

Logarithm Inverse Hyperbolic
a® =evne sinh™ 2z = In(z 4+ V22 + 1), —co < z < 00
logaleog_bz cosh™z=In(z 4+ V22 —-1), 2>1
log, a 1 1+
tanh 'z = =1In , —l<z <1
2 1—a
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Differentiations Integrations

d
d—[kz] =0, k constant kdx = kx + C

x

n+1
E[:c"]Zm:"‘l m"dm=n+1+0, n# —1
1 d

—[naf) = §:1n|m|+0
—J[cosz] = —sinx sinzdr = —cosz + C

— [sinz] = cosz
x

cosxdr =sinx + C

— [tanz] = sec’ z

sec?zdr = tanz + C

— [cot 2] = —cosecz:
d
€T

cosec’zdr = —cotxz + C

—[secz] = secxtanx

secxtanz dr = secx + C

x

. [cosec z] = —cosec z cot © cosec z cot x dx = —cosecx + C
x

—[e*] =e” edr =e"+C

dz

. [coshx] = sinh x

sinhxz dx = coshz + C

— [sinh ] = coshz
x

coshx dx = sinhz + C

— [tanh 2] = sech®z

sech?z dz = tanhz + C

. [coth z] = —cosech®z cosech®z dz = — cothz + C
x
. [sechz] = —sech x tanh x sechztanhz dx = —sechz + C
x
e [cosech ] = —cosech x coth cosech z cothx dox = —cosechz + C
x

d
— In|sec z + tan x| = sec z

dx

sec xdr = In|sec x + tan z| + C

d
. In |cosec x + cot x| = —cosecx
x

cosec z dx = — In|cosecx + cot x| + C
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Differentiations of
Inverse Functions

Integrations Resulting
in Inverse Functions

o L du

—[sin" u] = — lu|] <1 gz _ sin~! (E) +C
V1—u?2 dx’ [ — 22 a .
-1 du
—1 — I
—[cos™ u] = — lu| <1 dx :ltan_l (E)—i—C.
y a?+2?  a a
1
—[tan"tu) = —— - o
Lhu? do /7@6 T G e
(1 -1 du |z|[vVa2 —a?2 a a
—Jcot™ u] = T - -
A (D) 40 a0
—[sec ] = ! du ,Jul > 1. / Va? 4 a? a
|u|\/u2 1 dx S
X 1 (T
-1 d /7:cosh (—)+C,z>0.
— [cosec ] = ———- —u, |u] > 1 Va2 — a? a
dx |u|\/u2 —_1 dz
dx
d . _ 1 du -
a[smh L) = - & /anzQ
1
1 du — tanh™* (E) +C, |z| <a,
[cosh™ u] = — s lu| > 1 _ ) a a
v ] 1
~coth™ (£ +C, |z| > a.
[ta h'u] = ! du lu| <1 ¢ ¢
. 1—u? do
' 1 x
d 1 du / — O — sech! (—) +C,
E[coth ] T Iy lu| > 1 az — 22 a a0< )
z <a.
d -1 du
— [sech™ , 0<u <1
dr [sech™ ] = wi—u dr u / 4 _ —lcosechfl ‘E‘ LC
d -1 du Va2 + 22 a a ’
E[cosech u] = " i dr u # 0. 0<z<a.
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Arc Length:
=
Parametric L= V(@' (8))2 + (v (t))2dt
x = f(t), t=to
y=g(t)
x=b
Cartesian L = / V14 (f(x))?dz
y=f(z) o
v=d
Cartesian L = ’ V14 (9'(y))*dy
z=g(y) v=e
Polar L = /b \/7’2 + (ﬁ)QdG
r=f(0) . v

Area of Surface Revolution:

Type of Revolve around X-axis Revolve around Y-axis
equation
b 2 b 2
Polar S :/ 2mrsin 0412 + ﬁ df Sy :/ 2mrcos 04/ r2 + ﬁ do
_ a de a de
r=f(0)
) 72
Parametric|S, = / 2ry(t)\/ (@' (1))2 + (v'(t))2dt |S, = / 2ma(t)/ (2 (1))2 + (y(t))2dt
z = f(t), t1 t1
y=9()
b D
Cartesian |S; = / 2rf(z)v/ 1+ (f'(z))3dx Sy = / 2rx/1+ (f'(x))?dx
y=f(z) i i
Cartesian |S, = / 2ryv/ 1+ (¢'(v))?dy Sy = / 2rg(y)/ 1+ (¢'(y))%dy
z=g(y) ° °

10




