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DERIVATIVES AND INTEGRALS

Basic Differentiation Rules

d —_ ! g —_ ! E —_ !
1 &[cu] = cu 2. dx[Ui vVi=uztV 3. OIX[uv] = w + w
drup_ w-w dq-= I,
4. i [v]_ v 5. dX[c] =0 6. dX[u“] = nu" lu
dra- dr 1= Yy d U
7. &[x]— 1 8. dX[u]— u(u), uz 0 9. dX[Inu]— U
d ul — au E - u g u] — Uy
10. &[e] = e 11 dX[Iogau] = (nau 12. dx[a] = (Ina)a'u
13 g[sin u] = (cosuju’ 14 g[cosu] = — (sinuu 15 E[tan u] = (sec?u)u’
" dx - " dx - " dx -
16 g[cot u]l = - (csc?u)u' 17 g[sec u] = (secutan u)u 18 g[cs:cu] = - (cscu cot u)u'
" dx - " dx - " dx -
d . _ u! E _ _ul E _ !
19. &[arcsm u] = T 20. dX[arccosu] s Ao 21. OIX[arctan ul = 1+ 0
d . -u d _ u' d _ -u
22. &[arccot Ul = 1+ 2 23. dX[arcsec U] = VT 24, dx[arccsc ul = i1
g 1 —_ ! E - q U E —_ 2 ]
25. OIX[smh u] = (cosh u)u 26. dX[cosh u] = (sinh u)u 27. OIX[tanh u] = (sech?uju
28. &[coth u] = - (csch? u)u’ 29. %[sech u] = - (sech utanh u)u' 30. %[csch u] = - (csch u coth u)u'
gty = Y dr iy Y Aty = Y
31. OIX[smh ul = T 32. dX[cosh ul = T 33. OIX[tanh ul = - @
d g Y d IR d -1 = -u
34. dX[coth ul = - @ 35. dX[sech ul = T 36. d [csch™1u] = VT
Basic Integration Formulas
1. Jkf(u)ydu= ka(u) du 2. M f(u)+ gw]du= Jf(u) du Jg(u) du
s -
n+ 1
3. Jdu=u+ C 4. ju"du= +C, n#z -1
P o n+ 1
5. @:Inu+c 6. Jedu=¢e&'+ C
J u y
1 .
7. Ja'du= G—)a“+ C 8. Jsnudu= -cosu+ C
4 na 4
9. Jcosudu= sinu+ C 10. Jtanudu= -Incosu + C
- -
11. Jeotudu= Insinu + C 12. Jsecudu= Insecu+ tanu + C
’ ’
13. Jescudu= —-Incscu+ cotu + C 14. Jsec?udu= tanu+ C
- -
15. Jesc?udu= —cotu+ C 16. Jsecutanudu= secu+ C
’ ’
17. Jescucotudu= —cscu+ C 18 7du7_ arcsinE+C
. 4 ' J a2 - U2 a
du 1 u du 1 u
19. = = -+ 2. | ——= - —+
o Ja?+ aarctana c 0 JuAP - a2 a T c




Definition of the Six Trigonometric Functions
Right triangle definitions, where0 < 6 < 11 2.

: opp hyp
snf= — ccB= ——
\‘Qo\ew‘*’ 3 hyp opp
@ !
f § cosO = % secH = %f
Adj i
jacent tan9= P otp = o
adj opp
Circular function definitions, where 8 is any angle.
y . y I
ey sne= = cscB= -
(xy) VY ; Y
¢ r g cose=Fsece=;
L N . N M
k/ tan6= = cotB= -
X y
Reciprocal Identities
. 1 1 1
sinx= —— secXx= —— tanx= ——
CSC X CoS X cot X
1 1 1
CSCX= —— COSX= —— COotX= ——
sin x SEC X tan x
Quotient Identities
sin X COUS X
tanx= —— cotx= —
COS X sin x

Pythagorean ldentities
sin?x+ co?x= 1

1+ tan?x = sec?x 1+ cot?2x = csc2x

cos(g— )= sinx
tan(g— )= cot X
cot(y - x)= tanx

Cofunction Identities
sin5 ~ x)= cosx
cso((- %)= o
sec(; - x)= osex

Even/0dd Identities

sin(- x) = —sinx cos(— X) = cos X
csc(— X) = — cscX tan(— x) = - tanx
sec(— X) = secx cot(— X) = — cot x

Sum and Difference Formulas

sin(u+ v) = sinucosv+ cosusinv

cos(u+ V) = cosucosv sinusnv
tanu+ tanv

tan(u+ v) = 1 tanutanv

Double-Angle Formulas

sin2u= 2sinucosu

cos2u= cosu-—- sinfu= 2cos’u—- 1= 1- 2snu
_  2tanu

tan 2u = 1- @iu

Power-Reducing Formulas

., _ 1- cos2u
snfu= ——
2
+
OS2 U = 1+ cos2u
2
ta? u 1- cos2u
1+ cos2u

Sum-to-Product Formulas
. o + v -V
snu+ sinv= Zsmcj2 )cos 5 )
. L + v\ . -V
snu- snv= Zcos<J2 )sm(J2 )
+ =2 * — Vv
CoSsU+ cosv = cos(dzv)cosc2 )
. + vy . -
COSU — COSV = —Zsm(d2 )sm(d2 )

Product-to-Sum Formulas

sinusinv = %[cos(u— v) = cos(u + V)]
COSUCOSV = %[oos(u— v) + cos(u + V)]
sinucosv = %[sin(u+ V) + sin(u - V)]

cosusinv = %[sin(u+ V) — sin(u— V)]
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Factors and Zeros of Polynomials
Let p(x) = ax"+ a,_,x""1+ - . -+ ax+ a,beapolynomial. If p(a) = O, then aisazero of the
polynomial and a solution of the equation p(x) = 0. Furthermore, (x — a) is a factor of the polynomial.

Fundamental Theorem of Algebra

An 1ith degree polynomial has i (not necessarily distinct) zeros. Although all of these
zeros may be imaginary, area polynomia of odd degree must have at least one real zero.

Quadratic Formula
If p(x) = ax@+ bx+ c,and 0 < b? - 4ac, then thereal zerosof parex= (- b+ ~/b% - 4ac) 2a.

Special Factors
- a’= (x- a)(x+ a) - ad= (x- a)(x*+ ax+ a?)
X+ ai= (x+ a) (- ax+ ad) xt— at= (x- a)(x+ a)(*+ ad)

Binomial Theorem

(x+ y)?= x2+ 2xy + y? (x=y)?=x2- 2xy + y?

(x+ y2P=x3+ 3y + 3xy?+ y? (x=y)P=x3- 3%y + 3xy2 -y

(x+ y)*= xt+ &3y + 6x%y% + 4xy* + y* (x— y)*= xt— &3y + 6x3y? — 4xy® + y*
(X + y)n = Xn + an— 1y + wxn— 2y2 + .o+ ann— 1 + yn

(X _ y)n = Xn —_ an— ly + wxn— 2y2 - . . i ann_ 1 yl’]

Rational Zero Theorem
If p( = a.x"+ a,_ X"~ 1+ - - -+ ax+ a,hasinteger coefficients, then every
rational zero of pisof theform x = r s, wherer isafactor of &, and s is afactor of a,.

Factoring by Grouping
ac + adx?+ bex + bd = ax¥(cx + d) + b(cx+ d) = (ax2 + b)(cx + d)

Arithmetic Operations

_ a_ c_ad+ bc atb_a b
ab+ ac= alb+ ) b+d_ bd c _c+c
@_ 63)(! _ad ;)_3 a_a
G)_ )c)_ bc c  bc (g) b
a(g_a_b a-b_b-a ab+ac_bJrC
c)_ c c-d d-c a
Exponents and Radicals
a®=1 az 0 (ab)*= ab* aa/= a**y A= at? 2—;= axy Ya= aln
X ax - _ 1 — — = f -Q/5
—) = — m= gmn X= — = X}y = g% > v
C) b~ A a a = Vab = Valb (@)= a -‘/g_ G
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Triangle Sector of Circular Ring
h= asn® (p = averageradius, p
C a -

Area= b AL w = width of ring, /\.e/ﬂ

2 _ b 0 in radians) w
(Law of Cosines) Area= Opw
= a2+ b?- 2abcosH
Right Triangle Ellipse
(Pythagorean Theorem) 2 a Area= Tab
2= a2+ b? _ 2+ p?

Circumference = 21 >
Equilateral Triangle Cone
- M3s (A= areaof base)
2 Ah

2 Volume = 3

Area= 2

Parallelogram
Area= bh

0
2]
o
(%]

b

Trapezoid

Area = g(a+ b)

E
®

Frustum of Right Circular Cone
m(r2+ rR+ R®h e

Volume = 3

Right Circular Cone
2]
Volume = *h
3
Lateral Surface Area= Tr~A2+ h?

Lateral Surface Area= 1iS(R+ r)

Circle
Area= TIr2
Circumference = 21r

S
Right Circular Cylinder c
Volume = 1r2h
Lateral Surface Area= 21rh h

Sector of Circle

A @

Sphere

© nradirs) Volume= 3 ‘E
r

Area= —- Surface Area = 42 ‘v

s=r0

Circular Ring Wedge

(p = averageradius,

w = width of ring)

Area= T(R? - r?)
= 2mpw

’9/0

(A = areaof upper face,
B = areaof base)
A= BsecH
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