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Basic Differentiation

1. %[cu] =cu'
dlu vu' — uy'
4. dx[v} - p2
7. 4=
10. %[e“] = ey’
13. “Lisin u] = (cos wu’
- Lsinu] = (cos u)u
d '
16. a[cot u] = —(csc® uu
u/
19. — i =
dx[arcsm u] ——
d —u'
22. dx[arccot u] = T
d.
25. E[smh u] = (cosh u)u’
d 2 N
28. a[coth u] = —(csch? u)u
d u'
1. Slsinh' u] = ———
3 dx[SI u] NEES
u’
34. —[coth Tyl = .

Basic Integration Formulas

i

w

wn

~

11.

13.

15.

17.

19.

2 dx
5. 9] =0
d u, ,
8. dx[|u|] = |u|(u), u#0
d u'
11. dx[IOg“ ul = (n )
14 i[cos 1 = —(sin u)u’
- u u)u
17. i[sec u] = (sec u tan u)u’
dx
d u'
20. E[arccos u] = ——
23. —[arcsec u] = B
e PNCES]

26.

29.

32.

35.

. fkf(u)du=kff(u) du
.fu—u-i-C

f”’” 1n|u|+C
fa”du— a“+C
fcosudu—smu+C
fcotudu = In|sinu| + C
fcscudu = —In|cscu + cotu| + C
fcsczudu——cotu—kc
fcscucotudu——cscu+C
fc_i:l ——arctan;+C

.i[uiv]=u'iv'

d . ,
E[cosh u] = (sinh u)u

%[sech u] = —(sech u tanh u)u’

droosh-tyl = — %
I [cosh=!u] = =

!

—u

uJ1 — u?

%[sech‘1 ul =

N

4. Ju" du =

fe" du =
fsin udu

10. ftan udu

&

e

12. fsec udu =

14. fsec%tdu =tanu + C

u

n

eu

6. %[u"] = nu" " 'u
9. Llinu) =~
12. i[a"] = (In a)a"u’
dx
15. i[tan u] = (sec? u)u’
dx
18. i[csc u] = —(csc u cot u)u’
dx
d ’
21. —[arctan u] = T+
_u,
24, E[arccsc ul = m
27. %[tanh u] = (sech? u)u’
d '
30. E[csch u] = —(csch u coth u)u
d P
33. dx[tanh ul = .
36. %[csch‘1 u] =

n+1

+1

+C

+ C,

d
. —[uwv] = w' + v’

|u| /1 + u?

[t = tnan = [ ae= (st an

n+—1

—cosu + C

—In|cos u| + C

In|sec u + tanu| + C

16. fsecutanudu =secu + C

18.

20.

du . u
fﬁ = arcsm; + C
f— = larcsec M + C

uJu* —a*> a a
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Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 0 < m/2.

h
© o sin9=m cs09=ﬂ
@0@0\‘ z hyp opp
w & _ adj _ hyp
g IS cos B = hyp sec O = adi
Adj t i
Jacen tan 6 = ﬂ cotf = adj
adj opp

’
1 T s1n0=%csc6=—
=V x
(x, ) . Y X yr
g rm cos@=; sec@=)—c
L N i ; "
kJ tanf == coth =~
X y
Reciprocal Identities
. 1 1 1
sinx = —— secx = tanx = ——
cos cot x
1 1
cSCX =—/—— COsx = cotx = ——
sec x tan x
Quotient Identities
sin x COS X
tanx = —— cotx = —
coS x sin x

Pythagorean ldentities
sin?x + cos?x = 1

1 + tan?x = sec2x 1 + cot?x = csc?x

Cofunction ldentities

. i T .

Sln(g - x) = COS x COS(E - x) = Sin x
T T

CSC(E — x) = sec x tan(E — x) = cotx

sec(z - x) = CSC X cot(z - x) = tan x
2 2

Even/0Odd Identities

sin(—x) = —sinx cos(—x) = cos x
csc(—x) = —cscx  tan(—x) = —tanx
sec(—x) = sec x cot(—x) = —cotx

Sum and Difference Formulas
sin(u * v) = sinu cos v * cos u sin v
cos(u = v) = cos ucos v * sin u sin v
tanu * tan v

tan(u £ v) = ——————
anu £ v) 1 *tanutanvy

Double-Angle Formulas
sin 2u = 2 sin u cos u
cos2u = cos?u — sinfu=2cos2u—1=1—2sin2u
2 tan u
tan 2u = —————
1 — tan’u

Power-Reducing Formulas

Gin? y = 1 — cos2u
2

) 1 + cos2u

cos*uy = —————
2

tan® 1 = 1 — cos 2u

1 + cos2u

Sum-to-Product Formulas
. o futwy u—v
sinu + siny = 251n< 2 )cos( > )
sinu — siny = 2cos<u * v) sin(” — v)
v 2 2
+ —
cosu +cosyv =2 cos(u v) cos(u v)
2 2
-2 sin(u + v) sin(u — v)
2 2

Product-to-Sum Formulas

cosu — Cosv

sinusinv = %[cos(u —v) — cos(u + v)]
1

COS U COS v = E[cos(u — ) + cos(u + v)]
1

sin u cos v = E[sin(u + v) + sin(u — v)]

. | .
cosusiny = E[sm(u +v) — sin(u — v)]
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Factors and Zeros of Polynomials

Let p(x) = ax" + a, x""' + - - -+ ax + a, be a polynomial. If p(a) = 0, then a is a zero of the
polynomial and a solution of the equation p(x) = 0. Furthermore, (x — @) is a factor of the polynomial.

Fundamental Theorem of Algebra

An nth degree polynomial has n (not necessarily distinct) zeros. Although all of these
zeros may be imaginary, a real polynomial of odd degree must have at least one real zero.

Quadratic Formula
If p(x) = ax®> + bx + ¢, and 0 < b? — 4dac, then the real zeros of p are x = (—b + Jb* — 4ac)/2a.

Special Factors
X—a=x—alkx+a B—ad=x—-ak®+ax + a?)

BPH+ad=x+ax®—ax + a?) *—at=x—-akx+ ax®+ a?

Binomial Theorem

(x+y)2=x2+2xy +)? (x—y)2=x2—2xy +)?

(x + v = x> + 3x% + 3xy? + y? (x —y)? = x> — 3x% + 3xy? — y?

(x + y)* = x* + 43y + 6x3y% + 4xy® + y* (x — y)* = x* — 43y + 6x%? — 4xy® + y*
-1

(x + y)n = x" + nxn—ly + n(nz—‘)xn—ZyZ + ...+ I’nyn_l + yn
-1

(x _ y)n = x" — nxn—ly + n(nz—')xn—ZyZ — ..+ nxyn—l x yn

Rational Zero Theorem

If p(x) = ax" +a,_x""' 4+ - - -+ a;x + q, has integer coefficients, then every
rational zero of p is of the form x = r/s, where r is a factor of a, and s is a factor of a,,.

Factoring by Grouping
acx® + adx® + bex + bd = ax*(cx + d) + blcx + d) = (ax® + b)(cx + d)

Arithmetic Operations

ab + ac = alb + ¢)

(%)_(a)(c_l):a_d (% _a @ _ac

@_ »)\c bc c bc (2) b

d c

a<é>:@ a-b_b-a abt+ac _ .
c c c—d d-c

Exponents and Radicals

a=1 a#0 (ab)* = a*b* a*a’ = a* ™tV Ja = a’? — =g 2a = a'/n

J-£ Y= ar=t ab=dayh  @y=en o[t
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_\/gs
h==3
J3s?

Area =

Volume = %

Triangle Sector of Circular Ring
h=asinf . . (p = average radius, /1'7/@
Area = %bh AL w = width of ring, 0
' b 0 in radians) W

(Law of Cosines) Area = Opw
¢ =a*>+ b*>— 2abcos 6

Right Triangle Ellipse

(Pythagorean Theorem) 2 4 Area = mab

2 — 2 + b2 2 + 2
o~ b Circumference ~ 27 / & 2 b

Equilateral Triangle Cone

‘ (A = area of base)
N N
N

4

Parallelogram

Right Circular Cone

— 2
b Lateral Surface Area = nir/r*> + h?
Trapezoid a Frustum of Right Circular Cone

Area = g(a + b)

Q

7(r2 + rR + RH)h
3
Lateral Surface Area = nis(R + r)

Volume =

Circle
Area = 7r?

Circumference = 2nrr

Right Circular Cylinder
Volume = nr2h
Lateral Surface Area = 2nrh

N @)

A

Sector of Circle Sphere

(8 in radians) Volume = iﬂr3

Area = 3
=5 Surface Area = 4mr?

s =r0

Circular Ring Wedge

(p = average radius,

w = width of ring)

Area = m(R? — r?)
= 2mpw

(A = area of upper face,
B = area of base)
A = Bsect
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