Special Factoring
a’?—b?=(a—b)(a+b)
(a+b)? =a? + 2ab + b?

(a —b)?> =a? —2ab + b?

a®+ b3 =(a+b)(a?—ab+b?)
a®— b3 = (a—b)(a®+ ab + b?)

Reciprocal Identities

1 . 1 1
cscx = — , sinx = , secx =
sSinx CSCXx CosXx
1 1 1
cosx = , cotx = , tanx =
secx tanx cotx
Ratio Identities

sinx cosx
tanx = , cotx
cos x

sinx

0dd-Even Identities

cos(—x) = cosx , sin(—x) = —sinx , tan(—x) = —tanx
sec(—x) = secx , csc(—x) = —cscx , cot(—x) = —cotx
Pythagorean Identities

sin®x +cos?x=1,14cot?x =csc®x, tan?x + 1 = sec®x
Sum and Difference Identities

sin(a + b) = sinacosb + cosasinb

sin(a — b) = sinacosb — cosasinb

cos(a+ b) = cosacosb —sinasinb

cos(a —b) = cosacosb + sinasinb

tana+tanb tana—tanb
tan(a + b) =, tan(a - b) =
1-tanatanb l1+tanatanb
Cofunction Identities
. T b4 .
sm(;—x) = Ccosx , Cos (;—x) =Ssix
T T
tan (E—X) =cotx , cot(;—x) =tanx
T T
CSC(E—X) =secx , sec(;—x) = CsCX

Double-Angle Identities
sin 2x = 2sinx cos x
cos2x = cos?x —sin?x =2cos?x—1=1-2sin’x

2tanx
tan2x = >
1-tan“x
Half-Angle Identities
. X 1-cosx X 1+cosx
sm—=if , cos—=i/
2 2 2 2
X 1—-cosx sinx 1—cosx
tan- =+ = = -
2 14+cosx 1+ cosx sin x
Binomials

nl=nn-1)n-2)(n—3)-3-2-1

(Z) = —"__ = the number of ways to choose k objects out of
Kl(n—k)!
a set containing n objects

n

(a+b)" = Z (Z) a™~kpk

k=0

n
The (k + 1)5¢ term of (a + b)" is (k) a™kpk

Properties of Exponential Functions:

amqt = gmtn
am™

= qgm "
an

(am)n — amn

Properties of Logs:
Product Rule: log, MN = log, M + log, N

Power Rule: log, MY = plog, M
Quotient Rule: loga% = log, M — log, N

Change of Base Formula: log, M = llzgga’;’
Other Properties:
logoba=1 log,1=0 log,a*=x 9% —

Arithmetic Sequences/Series:

Definition: A sequence is arithmetic if there exists a number d,
called the common difference, such that a,,,; = a,, + d for any
integern = 1.

The nth term of an arithmetic sequence is given by
a, = a, + (n —1)d, for any integer n > 1.

The sum of the first n terms of an arithmetic sequence is given
by

n
S, = E(al +a,)

Geometric Sequences/Series:

Definition: A sequence is geometric is there is a number 7,

called the common ratio, such that
An+1

L = T,0Manyy = Ayl for any integer n > 1.
n

The nth term of a geometric sequence is given by
a, = a;r" 1, for any integer n > 1.

The sum of the first n terms of a geometric sequence is given
by
)

Sp = ad-ry) ,foranyr # 1.

1-r
When |r| < 1, the limit or sum of an infinite geometric series is
given by

a

1-r




Limit Rules

Basic Limits Continuity at a point
Let b,c € R, n > 0aninteger, f,g— functions, A function f is continuous at c if the following 3 conditions are
limf(x)=L, limg(x)=K met:
X—C X—C . d
1. Constant limb = b L f(c) is defined
> Identi T'% B 2. Limit of f(x) exists when x approaches ¢
- identity apx=e 3. Limit of f(x) when x approaches c is equal to f(c)
i 3 n —_ -n .
3. Polynomial }}E}x =c }cl—rg f(x) = f(c)
4. Scalar Multiple lim[bf (x)] = bL
X—=C T} . =
5. Sum or Difference lim[f(x) £ g(x)]=LtK £ — 8 Definition of the Limit:
x-c lim f(x) = L if given € > 0, there exists a § > 0 such that
6. Product lim[f (x)g(x)] = LK x=>¢
x> [f(x) — L| < € whenever 0 < [x —c| < 6.
7. Quotient lim [% =§ , K#0
xoe The Squeeze Theorem:
3 n __jJn
8. Power }}E}[f(x)] =1L Iff(x) < g(x) < h(x) andlim f(x) = L = lim h(x),
X—C xX—-C

Note: If substitution yields %, an indeterminate form, then Ll_rg g&x) = L.

t.he.expressmn must be rewritten in order to evaluate the Special Limits Derived by Squeeze Theorem:
limit. . sinx . 1—cosx

lim =1 ; lim——=

x->0 X x—-0 X

Derivative Rules

Power Rule: Constant Multiple Rule:

d d d
_ nl] — n—-1 _ —
Ix [x™] = nx dx [ecf()]=c dx [f ()]
Sum & Difference: Chain Rule:

d d
E[f(x) tg()]=f'(x)+tg'(x) a[f(g(x))] =f'(g(x)g’ (x)
Product Rule: Exponential and Logarithmic Functions:
d d
a[f(x)g(x)] =f'(x)g(x) + f(x)g' (x) 5[61"] =a"lna
Quotient Rule: ax [log, x] = xIna
dfe) _ f')glx) —fx)g'(x) d
—=5| = ~le¥] = e
dx lg(x) g% (%) dx
Trig Functions: dx [inx] = x
dx [sinx] = cos x Inverse Trig Functions:

d _ d [arcsinx] =
a[cos x] = —sinx 7, laresinx] = —

4 ianx] — soc? 1
Iy tanx] = sec®x a[arctan x] = T 22

1

—[cotx] = —csc?x — [arcsecx] = ———
dx dx |x|\/x2 -1
—[secx] = secx tanx — [arccos x] = -1
ddx dx /—1 — XZ
d—[cscx] = —cscx cotx i[arccotx] 1

X dx T 14«2

-1

d
— [arcescx] =

dx [x|Vx? -1



