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Differentiation Rules (Math 9A)
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Trigonometry

The Unit Circle Definitions of the Trigonometric Functions

Unit Circle Definition
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Common Trigonometric Identities
Adjacent tanf = o cotf = A
Pythagorean Identities Cofunction Identities A 0
T
sinx+cos’x =1 sin (E —x) = cos X
tan’x+ 1 = sec’x 7 .
cos (— —x) =sinx
1+ cot? x = csc® x 2
T
tan (— —x) = cotx
2
Power—Reducing Formulas Double Angle Formulas
1 — cos 2x sin 2x = 2 sin x cos x
sin?x = ——— X .
2 €os 2x = €os’ x — sin® x
coszx:H%oszx _2C052X71
. 1-cos2x =1-2sin’x
tan“x= ———
1+ cos 2x 2tan x

tan2x = —
1—tan“x

Other Trigonometric Identities

Even/Odd Identities

sin(—x) = —sinx
Angle Sum/Difference Formulas (=)

sin(x = y) = sinxcosy & cosxsiny

cos(x = y) = cosxcosy F sinxsiny
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Areas and Volumes

Triangles Right Circular Cone
h=asind c E Volume = 17r?h

h a
Area = 1bh : Surface Area =

= 0

7'1'r\/r2—|-7h2 + r

Law of Cosines:

b
2 =a’>+b?—2abcosb
Parallelograms Right Circular Cylinder
Area = bh Volume = 7r2h e
Surface Area = h
b 2xrh + 27r?
Trapezoids Sphere
a
Area=1(a+ b)h ; Volume = 3773
E h Surface Area =4mr?
c \—
Circles General Cone
Area = 7r? Area of Base = A

Circumference = 27tr Volume = %Ah

Sectors of Circles General Right Cylinder

¢ in radians Area of Base = A
Area = 10r Volume = Ah
s=rb
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Basic Algebra

Quadratic Formula

If p(x) = ax* 4 bx + ¢, and 0 < b* — 4ac, then the real zeros of p are x = (—b & Vb2 — 4ac) /2a

Special Factors
x*—a*=(x—a)(x+a)
X +a = (x+a)(®—ax+a?)

(x+y)" =x" 4 nx1~ly 4 222
(X— y)n — x" — an—ly+ #xﬂ—zyz — ...

Binomial Theorem
(X +y)? =x* + 2xy + y?
(x+y)? =x>+3x% +3x2 +y°
(x+y)* =x* + 43y + 6x3y% + dxy® + y*

Factoring by Grouping

(x—y)=x*—-2xy+y*
(x—y)P=x>-3Cy+3xy> — ?
(x—y)* =x* — 43y + 6x°y> — Axy® + y*

acx® + adx® + bex + bd = ax?(cs + d) + b(cx + d) = (ax? + b)(cx + d)

Arithmetic Operations

ab+ac=a(b+c) g+giad+bc a+big+9
N b d  bd c
a a
(b)_(”) dy_ad @_i _a_ _a
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d c
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c c c—d d-c a
Exponents and Radicals
X
a®=1, a#0 (ab)* = b @’ =Y Va=a'/? %:ax’y v/a=a'/"
X 1 n
@)y-=2 Ga@=an  ar=i Y=k (@) =0 nz_\"fg
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Differentiation Rules (From Math 9A - Written here to compare with integration rules below)

d d 1
1. —(ex)=¢ 10. — (@) =Ina-d* 19. — (sin"lx) = ——
dx( ) dx( ) dx( ) V1—x2
d d -1
2. —(uxv)=uv £V 11. — (Inx) = = 20. — (cos 1x) = ——
dx( ) dx( ) dx( ) V1—x2
d d -1
3. —(u-v)=uw' +dv 12, — (log, x = 21, — (ecsclx) = ———
dx (w-v) dx (log ) dx ( ) [x]v/x2 —1
d (u w' — uv d 1 1
4, — (- ) = 13. — (sinx) = cosx 22. — (sec” X)) = ———
dx (v) v2 dx (sinx) dx ( ) [x]vx* —1
5 q (u(v)) =’ (W)V 14. — (cosx) = —sinx 23. — (tan"'x) = 1
" odx dx dx 1+ x2
d -1
6. % (c) = 15. Py (cscx) = — cscxcotx 24. P (cotflx) =10
7. % =1 16. ™ (secx) = secxtanx 25. P (coshx) = sinhx
8. a (") = "1 17. — (tanx) = sec’x 26. — (sinhx) = coshx
dx dx
d d
9. q (&) =¢€ 18. — (cotx) = —csc?x 27. — (tanhx) = sech?x
dx Ix dx
Integration Rules (New to Math 9B)
1. /c f(x) dx = c/f(x) dx 11. /tanxdx =—In|cosx| +C 22.
2. /f(x) +g(x)dx = 12. /secxdx =In|secx + tanx| + C 23.
/f(x) dx + /g(x) dx 13. /cscx dx = —In|cscx + cotx| + C 24.
3. /dez Cc
14. /cotxdx_ln|smx| +C 25.
4. /1dx:x+C
. 15. /sec xdx =tanx + C 26.
1
5. /x”dx: Xt 4c, n# -1
n+1 16. /csc xdx =—cotx+C 27.
n# -1
6. /e"dx:e"-i-c 17. /secxtanxdx_secx+C 28.
7. /a"dx:li-ax-i-c 18. /cscxcotxdx—fcscx+c 20.
na
1 1 1
8. /7dx:ln|x|+C 19. /cos xdxfix—&—ism(Zx)—I—C 30.
X
1 1
9. /cosxdx:sinx+C 20. /sm xdx_5x755|n(2x)+c 31,
10. /sinxdx =—cosx+C 21. /XZ +az Etan*1 (g) +C 32.

28. P (sechx) = — sech xtanh x
X
d
29. P (cschx) = — cschx coth x
X
d 2
30. o (cothx) = — csch® x
X
1
31, — (coshflx) =
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1
32. — (sinh™1x) =
dx ( ) VX2 +1
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33. — (sech™'x) = ———
g SN =
d -1
34. — (csch™tx) =
dx [x|V1+ x2
d 1
35. — (tanh7lx) = ——
dx ( %) 1— x?
d 1
36. — (coth™ix) =
dx ( ) 1—x2
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Formulas New To Math 9B:

Summation Formulas:
n

Zc:cn Z":i:n(ng—l)
o nln+1)(2n+1) &y (nn+ D)’
Z’ _n(n | n ,Z:;/ _ (n n2 >

Definite integral is Limit of Riemann Sums:

b
/ fx)dx = lim  Ax [ fle) +f(ca) + f(cs) + flca) + .. + f(cna) + f(cn) |

n—o0

b
Example: Left-hand Riemann Sum /f(x) dx = lim  Ax [ f(xa) +f(x2) + F05) + . + FOn1) + Fxn) ]

n—o00

b
Example: Right-hand Riemann Sum /f(x) dx = lim  Ax [ F02) + F(x3) + F(Xa) + - + FXn) + fXns1) ]

FUNDAMENTAL THEOREM OF CALCULUS: Part 1 and Part 2

b

d X
dx ( / ft) dt) = f(x) / F'(x) dx = F(b) - F(a)
Area Between Curves: Volume By Cross-Sectional Area: Arc Length:
b b _ ’ /
A :/ (f(x) — g(x)) dx V= / A(x) dx L= /a V14f(x)? dx
Disk Method Washer Method Shell Method

Horizontal 7T/b R(x)? dx ﬂ/b (R(x)* = r(x)?) dx 27 /d r(y)h(y) dy

Axis

. d d b
Vertical 7T/ R(y)? dy F/C (R(y)z—r(y)z) dy 277/0 r(x)h(x) dx

Axis

Surfaces of Revolution with Respect to x-axis and y-axis:

b b
5:27r/ FX)V1+f(x)? dx S:27r/ x\/1+f'(x)? dx

(where f(x) > 0) (where a, b > 0)
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