Appendix E

APPENDIX E |
MATHEMATICAL

FORMULAS

Quadratic formula

—b + Vb% — 4ac

If ax2+bx+c=0, then x =
2a

Triangle of base b and height i

Area = %bh

Circle of radius r

Sphere of radius r

Cylinder of radius r and height &

Table E1 Geometry

Trigonometry
Trigonometric Identities
1. sinf = 1l/cscd

2. cosf=1/secO
3. tand = 1/cotd

4. sin(900 - 9) =cosd
5. cos(900 — 9) =sinf
6. tan(90O — 9) =cotf

7. sin> O+cos? =1

8. secf—tan’ O=1

9. tan@ = sinf/cos 8
10. sin(a + f) = sina cos f + cos a sin 3
11. cos(@ = f) = cos acos  F sinasin

tan o + tan

12. e+ f) = g

13. sin26 = 2sin @ cos 0

Circumference = 2zr Area = xr2

4_3

Surface area = 4zr> Volume = 3T

Area of curved surface = 2zrh Volume = zr2h

14. c0s20 =cos2 O —sin2@=2cos20—1=1-2sin% 0
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15. sina+sinf =2 sin%(a + ﬂ)cos%(a - P

16. cosa+cosfp=2 cos%(a + ﬂ)cos%(a - p)

Triangles

a __b __c
sina@ sinf siny

1. Law of sines:

2

2. Law of cosines: ¢ = a?+b? - 2ab cos /4

2

3. Pythagorean theorem: a*+b?=c

—l 0

Series expansions

n—232 n—3;3
1. Binomial theorem: (a + b)" = a" +na"~'b + nn—Da’ " "b Y D@ 3_' 2a__"b + -

2!

— Dx2
2. (11x)"=1i%+%im( 2< 1)

2
3 (lxn™=lgmtet o (2 )

1! 2!
3 5
4 sinx:x—x—,+x—,—
2 4
5. cosx= _x_+x_'_

8. In(l+x)=x— %xz +%x3 — (< 1)

This OpenStax book is available for free at http://cnx.org/content/col12031/1.10



Appendix E

Derivatives
1 Laf)=alfin

d —d d
2. )+ 8] =—=f(0) + =g (x)
3. Lrwew]= f0-Let) + gL rw
d fy) =
4. dxf u) = [duf(u)
5. jx M= px™ 1
6. %smx =COoS X
7. di Ccos x = —sinx
8. ditanx =sec? x
9. di cotx = —csc? x
10. disecx = tan x sec x
11. di SCX = —cot X CSC X
12. di ="
13. dil =1
d 1
14. “-sin™ x=
dx 4/1 _ 52
d -1 1
15, =cos” x= —
d.x \ 1 _ .X2
d -1 1
16. “tan x= —
dx 1+ x?
Integrals
1. / af()dx = a / Fx)dx
2. [lf0 +gkx = [fod+ [gtodx
mge — xm+1 |
3. /x * _m+1(m7é_)
=Inx(m=-1)
4, /sinxdx = —COS X
5. fcosxdx =sinx
6. ftanxdx = Inlsec x|
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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e dx = %eax

—

/xeaxdx = e_azx(ax _ 1)
a

flnaxdx=xlnax—x

%=%tan_1%
Ja~+x

—d'x =L1n|x+a
uaZ_XZ 2a X—a
%=Sinh_1%
Ja? + 22

de 2=sin_1%

JVa“ —x

2

f 612+x2dx=% az+x2+%sinh_1§
2

Sl =y = 2l =2 4 L 2

in2 X _ sin2ax
sin” axdx = & — 2lletr
‘/ 2 4a
f0052 axdx = £ + sin2ax
2 4a
fsin axcos ax dx = — 082ax
4a
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