Geometry

Rectangle

Area=Iw

Perimeter = 2/ + 2w

Triangle

Area= l bh
2

Circle
Area = 77?2

Circumference = 27r

Trapezoid

Area = %h(b +c)

Right Cylinder

Volume = (Area of Base)(h)

Rectangular Prism

Volume = Iwh

Rectangular Pyramid

Volume = l Iwh

W
<

Sphere

Volume = % 7

Surface Area = 4mr?

&

Right Circular Cylinder
Volume = 77°h

Circular Cone

Volume = l wr*h

>,

Algebra

Properties of Exponents and Radicals
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Special Product Formulas
X2 —A* = (X +A)(X - A)
(X +4)" = X*+24X + 4>
(X —4)" = X* 24X + 4
X'+ A4 =(X+4)(X° - AX +4°)
X' -4 =(X-4)(X*+4X +4°)
The Quadratic Formula
The solutions of the equation ax” +bx+c =0 are
Ry
2a
The Distance Formula

The distance d between two points (x, y,) and (x,, y,) is

dz\/(x2 —x1)2+(y2 —yl)z.

Slope of a Line

Let (x,, y,) and (x,,y,) be two points on a line.

Slopezmzriﬁ 22 =N

un X, —X,
Horizontal lines have slope 0.

Vertical lines have an undefined slope.
Parallel and Perpendicular Lines
Given a line with slope m:

slope of parallel line = m,

. . 1
slope of perpendicular line = ——.
m

Forms of Equations of Lines
Standard form: Ax + By=C
Slope-intercept form: y = mx + b
Point-slope form: y —y, =m(x — x,)




The Pythagorean Theorem Properties of Natural Logarithms
Given a right triangle with legs a and b and e=x ifandonlyif y=Inx

hypotenuse ¢, a* +b> =c’. N
Let M and N be positive real numbers and let  be any real number.

Operations with Functions L In(MN)=InM+InN
Let f'and g be functions. 2 ln[ﬂjzlnM—lnN
f+g=f(x)+g(x) 3.1 (A;vr)_ InM
Fg= (0 . In =r-In
& (x) g(x) 4. WM =InN ifandonlyif M=N
fg=1x)gx) 5. In1=0
i=ﬂ,wheng(x)¢0 6. Ine=1
g g(x) 7. ™ =x
(fog)(x)=f(g(x)) 8. ln(ex)zx
Limits

Properties of Limits as x — a
Suppose that ¢ is any constant, # is a positive integer, « is a real number, lim f (x) =L, and limg (x) =L,, where L and L, are
real numbers. e e

1. limc=c¢ 2. limx=a 3. limx" =4a"

x—a x—a x—a

4. lim[ /(x)£g(x)]=lim f(x) tlimg(x)= L £L,

x—a x—a

5. tim[ £ (x)- g (x)]=[tim 7 (x) [ timg (x) | = £, -2,

x—a

, where L, #0

1

8. limy/f (x) = gflim £ (x) = ¢/L, = (Ll)f, where (L) is defined.

x—a x—a

9. Ifp is a polynomial function, then lim p(x) = p(a).

x—a

Summary of Limits for Rational Functions as x — + (or x — —)

. : ax"+a, x""'+-+a
Consider the function f(x)= ., T bH — bo
S e N +-t 0,

, where a, #0and b, # 0.

Case1: Form=n, lim f(x)= iy

X—+oo

S

m

Case2: Form>n, lim f(x)=0.

X—>+oo

Case3: Form<n, lim f(x)=+eo.(Or —co depending on the signs of a, and b,.)

Continuity

A function y = f{x) is continuous at x = a if all of the following conditions are true:

1. f(a) exists 2. 1{1£r3f(x) exists 3. }grgf(x) = f(a)




Derivatives

Definition of the Derivative

For any given function y = f(x), the derivative of fat x is defined to be

£ (x) =lim [wj

h—0 h

provided this limit exists.

Differentiation Rules

Suppose that ¢ and r are real numbers and the functions f (x) and g(x) are differentiable.

1. i[c] =0 Derivative of a constant
dx
2. %[f(x) tg (x)] =f"(x)xg’(x) Sum and Difference Rule
3. %[af(x)] =c- f'(x) Constant Times a Function Rule
4, i[c-x’]zor-x"], r#0 Power Rule
dx
d
5. —[/()g()]= 7 (%) &' () +2(x)- £ (x) Product Rule
6. 4|10 gl ()1 zx) cAC) Quotient Rule
dx g(x) (g(x))
d ’ ’ .
7. E[f(g (x))} =f (g (x))-g (x) Chain Rule
8. %l:(g(x))r} = r[g(x)]r_] -g’(x) General Power Rule
9. Llinx]=—
x[nx] x
d
d 11 16. —[cotx]=—csc’x
10. E[IOgB x]— E; dx
1. i[e*] o 17. %[secx] =secxtanx
dx
d
12 i[B"J:(lnB)B" 18. E[cscx]——cscxcotx
dx
dr. .1 .
L. %[sinx]:cosx 19. E[sm x:l— — forxin (-1,1)
d d -1 _1 .
_ = —q1 2 . — = f —
14. 0 [cosx]|=—sinx 0 dx[cos x:l — orxin (-1,1)
d d _ 1 .
15. E[taﬂx] =SCC2x 21. E[taﬂ ]X:IZ 1+x2 for x in (_oo’ +°o)




Integrals

The Fundamental Theorem of Calculus

If a function y = f(x) is continuous on the interval [a, b] and F(x) is any antiderivative of f(x), then

[\ r(x)dc=[F(x)] = F(b)-F (a).

Properties of Definite Integrals

1. Jaf(x)dx=0
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. be(x)dx = J-Cf(x)dx +be(x)dx where ¢ is any point with a < ¢ < b.

Improper Integrals

The improper integral J.M f (x)dx is defined as the following limit:
[7 7 (x)de=tim [ £ (x)ds.

b—+eo

b
If lim j f (x)dx exists, then the improper integral is said to be convergent.

b—+oeo

b
If lim J- f (x)dx does not exist, then the improper integral is said to be divergent.

b—+oeo

Formulas of Integration

Suppose that a, b, ¢, d, and k are real numbers and the functions f (x), g (x), u, and v are integrable.

1. '[kdx =kx+C Integrating a constant
2. jx"dx L mic (r=-1) Power Rule
r+1

3. [edx=e"+C

1
4. |—dx=1

J . [x n|x| +C

5. chf (x)dx = kJ. f(x)dx Constant Multiple Rule
6. J.[f(x)ig(xﬂdx :J.f(x)dxijg(x) dx Sum and Difference Rule
7. Ju dv=uv— jvdu Integration by parts
8. j ! dx :lln|ax+b|+C

ax+b a

1 1
9, | ——dx=——+——+C
'|.(a)c+b)2 a(ax+b)

=~ lic
ax+b

1 1
10. | ———dx=-1
Jx(ax+b) b t

1
11. jaxibdx:?(ax—bln|ax+b|)+c




1 1 |ax+b|

12. = 1
'[(ax+b)(cx+d)dx ad —bc n|cx+al|

+C

13.J o dx = ! (ﬂln|cx+d|—éln|ax+b|)+c
(ax+b)(cx+d) ad —bc\ ¢ a

3

14. '[\/ax+b dx=£(ax+b)5 +C
3a

2 -2 3
M(Gxﬂ,)z +C
15a

15. J.x\/ax+b dx =

16.j I =l

+C (x2>a2)

2
17. J X ta® dnguxziaz i%ln‘x+vx2ia2 +C 24. jcosxdx:sinx+C
1
18. .[ / dx=1n‘x+vxzia2 +C 25. J-sinxdx=—cosx+C
x*ta®
19. Je’“dx:%e""+€ 26. jseczxdxztanx+C
n _kx _
20. J.x"ekxdxzi_ﬁjxnflekxdx 27. J-tanxdx— In|cos x|+ C
k k |
28. dx=sin"' x+C
21 | ! kxdxzi—Lln|a+be‘“+C J =
a+be a ak
-1 |
22. Jlnxdx=xlnx—x+C 29. J — dx=cos' x+C

xn+l ln X xn+l

23. "Inxdx = - +C 30.
s = ey /

dx=tan'x+C

1+ x?

Series

Convergence of a Geometric Series

When —1 < r < 1, the sum of a geometric series a+ar+ar’> +ar’ +---=Y ar" is finite and converges to
) g g
n=0 -r

The Taylor Polynomial of Degree k Approximating f(x) near x =0

~ﬂﬂzﬂﬂﬂ?ﬂ®+f@p+%f%®ﬁ+l

yﬁ%®f+m+LfM®ﬁk
where k!=k(k-1)(k-2)---(3)(2)(1).

k!

The General Taylor Polynomial of Degree k Centered at x =a

/(@) (x=a)” f"(a)(x-a) SNa)(x-a)

S)=F(x)=fa)+ /" (@) (- a)+ == b e ek

The Binomial Series

-1 -1)(p-2
(1+x)”=1+px+p(l; )~x2+p(p )(p )-x3+---




