Math 109 P-2 Review 05/21/2008

Instructor: Mihai Racovitan Math 109 Formulas

1. FORMULAS FOR EXPONENTIAL AND POWER EXPRESSIONS

1“=1foranya ,and a’°=1ifa#0

xa-l—b — 2@ J,’b
a
xaib — x_
I’b
:L,ab — (:L,a)b

2. FORMULAS FOR RADICAL EXPRESSIONS

%zlforanynZZ , and %zOforanynZZ
v/—1 undefined if n even , andv/—1 = —1 if n odd

L
w— y,fy%O

3. RADICAL EXPRESSIONS CONVERTED TO EXPONENTIAL EXPRESSIONS

vz =z'/"
W—{ x, if nis odd,;

|z|, if n is even.
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6.1.

6.2.

4. NEGATIVE POWERS FOR EXPONENTIAL AND RADICAL EXPRESSIONS

5. FORMULAS FOR FACTORING SPECIAL POLYNOMIALS

Difference of two squares.

v —a*=(r—a) (v+a)

Sum of two squares.

x? +a® is prime, cannot be factored

Difference of two cubes.

*—a*=(r—a) (®+a-x+ad?)

Sum of two cubes.

2 +ad®=(r+a) (2°—a-x+a?)

Zero-factor Property.
Ifa-b=0,thena=0o0rb=0

6. FORMULAS FOR EXPANDING SPECIAL POLYNOMIALS

The Square of the Sum.
( +a)* = 2° + 2ax + d*

The Square of the Difference.

(r —a)* = 2° — 2az + a*



6.3. The Cube of the Sum.
(x +a)® = 2° + 3ax* + 3a*2* + a°

6.4. The Cube of the Difference.

(r —a)® = 2* — 3az”® + 3a*v — o

7. EQUATIONS AND INEQUALITIES WITH ABSOLUTE VALUES

If x>0, then |z |=2 .
If # <0, then |z |= —x .

If £ >0, then
| x |= k is equivalent to x = k or z = —k
| © |< k is equivalent to —k <z < k
| z |> k is equivalent to © < —k or x > k

8. CoMPLEX NUMBERS

8.1. The Definition of i .
V-l=i , ¥#=-1

Vea=i-va=+ai

If a is strictly positive, then

8.2. Sum of Two Complex Numbers.

(a+0bi)+ (c+di) = (a+c)+ (b+d)i

8.3. Difference of Two Complex Numbers.
(a+0bi) — (c+di) = (a—c)+ (b—d)i
8.4. Multiplication of Two Complex Numbers.
(a+bi) - (c+di) = (ac — bd) + (ad + be)i
8.5. The Length of a Complex Number or its Absolute Value.
|la+bi|= Va2 +?

8.6. The Conjugate of a Complex Number.
The conjugate of a + bi is a — bi

8.7. Multiplying Two Conjugate Complex Numbers.
(a+bi) - (a—bi) = a* + b



9. DISTANCE FORMULA BETWEEN TwoO POINTS

The distance between two points P(xy, ;) and Q(x2,ys) is given by the formula

d= /(21— 22) + (Y1 — ¥2)?

10. LINES AND SLOPES

The slope of the line passing through the points P(zq,y;) and Q(z2,y2) is given by the
formula
Yo — U1
m =
Ty — X1

The slope of a horizontal line y = a is m = 0, while the slope of a vertical line z = b is
undefined.

If the slope of the line y = mx + b is strictly positive, the line is strictly increasing. If the
slope of the line y = max + b is strictly negative, the line is strictly decreasing.

The slope-intercept form of a line is
y=mx+0b |,
where m is the slope, and b is the y intercept.
The point-slope form of a line is
Yy—thh=r—-o ,
where m is the line’s slope, and (z1,y;) is a given point on the line.

Two lines with the same slope are parallel. If the product of the slopes of two lines is —1,
the lines are perpendicular.

11. SOLVING QUADRATIC EQUATIONS

The quadratic equations are of the form ax? 4 bx +c = 0. If you can factor ax?® + bz +c as
a product of two terms, then you can use the 0-property to solve it. Let see other methods
to solve it.

11.1. Solving equations of the form x2 = a .

P=a=Vrl=Va=|z|l=Va=z=Vaorz=—a



11.2. Completing the square. Consider the equation 2% + bz + ¢ = 0 (the coefficient of
22 has to be 1). Then, you complete the square:

b 2 (b b\> b ?
P +br+c=0=2’+br=—c= 2 +bx+ = 5 —c= ;,;_1_ S I N
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11.3. Quadratic formula. The solutions of the quadratic equation az? + bx + ¢ = 0 are :

—b+Vb?—4-a-c —b—Vb?P—4-a-c
xr| = , L2 =
2-a 2-a

The discriminant A = b? — 4ac :

then the roots of
If ar?® + bx + c are
b* —4ac >0  real and unequal
b* —4ac=0 real and equal
b?> —4ac <0  complex and conjugate




