HUmn e RMM Honors Pre Calcuwlus

( ' Radicals: )

To simplify means that 1) no radicand has a perfect square factor and

2) thereis no radical in the denominator (rationalize).

Recall the Product Property vab = \/E . \/I; and the Quotient Property % = ﬁ

Ja

Examples: Simplify J24 = \/ZO\/E find the perfect square factor

=2J6

11 2
Simplify -i=-\/—§-$

_ia_ V4
e

simplify

multiply numerator & denominator by «/5-

multiply straight across and simplify

Complex Numbers:

Form of complex number: a+bi

Where ais the real part and the b/is the imaginary part

Always make these substitutions +/—1 =i and i* = -1

To simplify: pull out the v/—1 before performing any operation

Example: \[——5- = \/-_-1_ 0\/5 Pull out ~/—1

= z'\/S- Make substitution

Example: (ixfg)z =i\/§oi\/5

Treat /like any other variable when +,—,x,0r + (but always simplify i 2=-1)

Example: 2i(3+1i) = 2(31)+ 2i(d) Distribute
= 6i +2i° Simplify
=6i+2(-1) Substitute
=-2+6i Simplify and rewrite in complex form
e

=i’25 =(=1)(5)=-5

Q Equations of LinesD

Slope-intercept form: y =mx +b

Point-slope form: y — y, = m(x — x,)

Standard Form: Ax 4+ By=C

Vertical line: x=c¢ (slope is undefined)

Horizontal line: y=c (slope is zero)

Slope: m = YT N
X, =X




Gystems of Equations:

{3x+y=6 (Q.,O)

2x-2y=4
Substitution: Elimination:
Solve 1 equation for 1 variable Find opposite coefficients for 1 variable
Rearrange. Multiply equation(s) by constant(s).
Plug into 2 equation. Add equations together (lose 1 variable)
Solve for the other variable. Solve for variable.

Then plug answer back into an original equation to solve for the 2rd variable.

y=6-3x Solve 1stequation for y 6x+2y=12 Multiply 1st equation by 2
2x—-2(6-3x)=4 Plug into 2rd equation 2x—2y=4 coefficients of y are opposite
2x—12+6x=4 Distribute 8x=16 Add
8x=16and x=2  Simplify x=2 Simplify.
Plug x=2 back into the original equation i:};= :
Exponents; )
Recall the following rules of exponents:
1. a'=a Any number raised to the power of one equals itself.
2. 1"=1 One raised to any power is one.
3. a"=1 Any nonzero number raisecj to the power of zero is one.

nm+n

4. a"a"=a When multiplying two powers that have the same base, add the exponents.

5. —=a"" When dividing two powers with the same base, subtract the exponents.

a
6. (a")"=a"™ When apower is raised to another power, multiply the exponents.

1 . , . .
=a" Anynonzero number raised to a negative power equals its reciprocal raised

="

7. a’= L" and
a a

to the opposite positive power.

6,



< Polynomials;

To add/subtract polynomials, combine like terms.

EX: 8x-3y+6-(6y+4x-9) Distribute the negative through the parantheses.
=8x-3y+6-6y—4x+9 Combine like terms with similar variables.

=8x—-4x-3y—-6y+6+9

=4x-9y+15

To multiply two binomials, use FOIL.

EX: (Bx-2)(x+4) Multiply the first, outer, inner, and last terms.
=3x? +12x-2x-8 Combine like terms together.
=3x"+10x—8
Factoring:

Follow these steps in order to factor polynomials.

STEP 1: Look for a GCF in ALL of the terms.

a) Ifyou have one (other than 1) factor it out.

b) Ifyoudon’t have one move on to STEP 2

STEP 2: How many terms does the polynomial have?

2 Terms a) is it the difference of two squares? a’—b* =(a+b)(a-b)
EX: x?—25=(x+5)(x-5)

a’ -b’ =(a-b)(a’ +ab+b?)

b) Is it the sum or difference of two cubes? = )
a’ +b’ =(a+b)(a’ —ab+b?)

o m® + 64 = (m+4)(m* —4m +16)
" PP —125=(p—5)(p*+5p+25)

3 Terms EX:

x*+bx+c=(x+ Yx+) X+ Tx+12 = (x+3)(x+4)
xt—bx—c=(x-)(x—_) X —5x+4=(x—1)(x—4)

+bx—c=(x-)(x+) x?4+6x—16=(x-2)(x+8)
x'—bx-c=(x—_)(x+_) xt—2x-24=(x—6)(x+4)




o ng (PN NNedl
L 4 Terms---Factor by Groupin

a) Pairup first two terms and last two terms.
b) Factor out GCF of each pair of numbers.

c¢) Factor out front parentheses that the terms have in common.

d) Putleftover terms in parentheses.

Ex:x’+3x? +9x+27 = (x +3x7 )+ (9x +27)
=x*(x+3)+9(x+3)

= (x+3)(x1 +9)

Soluing Quadvahcd

To solve quadratic equations, try to factor first and set each factor equal to zero. Solve for your variable. If the
quadratic does NOT factor, use the quadratic formula.

EX: xt—4x=21 Set equal to zero FIRST.
x*-4x-21=0 Now factor.
(x+3)(x-7)=0 Set each factor equal to zero.

x+3=0 x-7=0 Solve foreach x.

x=-3 x=7

QUADRATIC FORMULA—allows you to solve any quadratic for all its real and imaginary roots.

—b+~/b* —4ac

5x2-2x+4=0x=

2a
EX: In the equation x* +2x+3 =0, find the value of the discriminant, describe the nature of the roots,
then solve.
x*+2x+3=0 Determine the values of a, b, and c.
a=1b=2c=3 Find the discriminant.
D=2"-4-13
D=4-12
D=-8 There are two imaginary roots.
i,y
Solve: x = 2iv-8
2
24212
xX=——
2
x=—1+i\2 @
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Composition and Inverses of Functi@
‘-'——

Recall: (fog)(x)=f(g(x)) OR f[g(x)] read 'f of g of x" means to plug the inside function in for x in the

outside function.
Example: Given f(x)=2x"+1 and g(x)=x-4 find f(g(x)).
f(g(x))=f(x-4)

=2(x—4)* +1

=2(x* —8x+16)+1

=2x? —16x+32+1

f(g(x)) =2x*-16x+33

To And an taverse, switch wand y ond 50|\/Q_'Ft)r"9.

Example: f(x)= Yx+1 Rewrite fix)as y

y= Yx+1 Switch xand y

x=3y+1 Solve for your new y

(x)] = (%/)74-—1)3 Cube both sides

X =y+l Simplify

y=x -1 Solve for y

fMx)=x-1 Rewrite in inverse notation
Find the inverse, /~'(x), if possible.

X RdL‘HOnalS 73

Multiplying and Dividing:)Factor numerator and denominator completely. Cancel any common factors in the top

and bottom. If dividing, change divide to multiply and flip the second fraction.

X +10x+21 x*42x-15

EX: °
5—-4x—x*> x*+4x*-2lx

Factor everything completely.

_(x+7)(x+3) . (x+5)(x-3)
T G+x)(1-x) x(x=3)(x+7)

_(x+3) —_
= =) Simplify. @

Cancel out common factors in the top and bottom.
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QAddition and Subtraction )

First find the least common denominator. Write each fraction with that LCD. Add/subtract numerators as
indicated and leave the denominators as they are.

2(3x+1) N x(5x—4)
2x(x+2) 2x(x+2)

Rewrite each fraction with the LCD in the denominator.

6x+2+5x*—4x
2x(x+2)

Write as one fraction.

Sx?+2x+2
2x(x+2)

Combine like terms.

Complex Fractions;)Eliminate complex fractions by multiplying the numerator and denominator by the LCD of
each of the small fractions. Then simplify the result.
1
1+—
EX: 52 Find LCD: a’
—-1
a2
1
(1 + —) ed’
= 2—0— Multiply top and bottom by LCD.
—-1|ea®
()
a’+a
= Py Factor and simplify if possible.
-a
_a(a+1)
2-ad°

< €valuations)

To evaluate a function for the given value, simply plug the value into the function for x.

o) £(x) = K7 -lox + 3
£(9)=(-3)*-L(2)+3
=q +19+3
= 20



Solving Rational Equations:

Multiply each term by the LCD of all the fractions. This should eliminate all of our fractions. Then solve the equation as
usual.

5 + l = _5_ Find LCD first x(x +2)
x+2 x x
5 1 5 ,
x(x+2) +x(x+2)—=—x(x+2) Multiply each term by the LCD.
x+2 x X
Sx+1(x+2)=5x+2) Simplify and solve.

Sx+x+2=5x+10

6x+2=5x+10
x=8 & Checkyour answer! Sometimes they do not check!

5

1
Check: —_— 4 ==
2 8

3
8

8+
s 1
10

1.5
8 8

3.3
8 8
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All work should be shown and completed on separate paper. Answers are provided.
1 - 4 Perform the indicated operation.

X2 3 4 2 : 2 X
1) - — =% 2) ot 3) 5 4) o + =
5 - 8 Simplify. Answers should only have positive exponents.
3 2 =2 -1
5) x° - x° 6) (x)’ 7) 3x'y) 8) =<
xy
9 - 13 Simplify each expression. (exact values - no decimals)
9) 5Va0 10) 243 - 2y6 11) - 49 12) 3 - 4y’ 13) (1 +3)(1 - f3)
14 - 19 Factor each polynomial completely.
14)x° — 4x — 21 15) 6x° — 7x — 3 16) x* — 81
17)y* + 6y° + 9 18) 2x* — 6x” + 8 19) 3y° — 75

20 - 21 Solve each equation for y.

20) 7y + 6x = 10 21) 4y — Tx ==>

22 - 23 Find the solution of the system of equations. Write the answer in the form of (x, y). Use
either substitution or elimination.

22) —2x—-5y=7 23) 4x +9y =2
7x+y= —28 2x + 6y =1

24 - 28 Find an equation in slope-intercept form of the line described.

24) The line through (3, - 2) with slope of -+

25) The line through the points (-1, - 4) and (3, 2)

26) The line through (- 2, 4) with slope of 0.

27) The line through (2, - 3) and parallel to the line 2x + Sy = 3

28) The line through (2, -3) and perpendicular to the line 2x + S5y = 3




29 - 33 Given f(x) = X' — 4and g(x) = +2x + 4, determine each of the following.

29)

f(3)

30)  f(g(4)

31) f(g(x)

32)

Domain of f(g(x))

33)  f (%)

34 - 35 Simplify. Leave answers in "general form”. (Highest degree —> lowest degree)

34) 33+ 9+7x —x 35) 7m-—6- (2m + 5)
36 - 38 Multiply. Leave answers in “general form".
36) 3a + 1)(a — 2) 37)(c - 5)° 38)(5x + 7y)(5x — 7y)
39 - 43 Factor and Simplify.
524z —z m’—25 10r° 3s
39) 3z 40) m2+5m ) 2152 5 3
2 2 2
42 X +10x+24 . _x'+6x 4 2-a_ | 3a+é
) X' +11x+28 X' —x—56 3) a’+a 3a+3

44 - 46 Solve. Check your solutions by plugging into the original equation.

44) 8___3 __Is

x =2

46) >_ = X

47) Solve by Completing the Square: X —5c—3=0

L

48) Simplify the complex fraction: ———

X _=2
2

x+5S

+
4
5
2

Divide each polynomial using long division OR synthetic division.

-3¢’ +18c—16
43c-2

49)

x‘—sz—x+2

50) x+2

** Be able to recognize the following parent functions by: equation and graphically. **

A. Linear: y = x

B. Quadratic: y = X

C. Cubic: y =x

D. Square Root: y = vx

E. Absolute Value: y = |x|

F. Rational:y = —




ﬂmsts 40 pfa&()é HW)U(S Summes”

Civle)
) o-# a) 3x+g 3) X* ) i
|0 AX> 33 ’7)6’
9) X7 W) X" 1) 8)4;
6?)0{\/;l

A 1010 10) 12VZ 0) e 1) 5-290 13) -2

) (x-7)(x+3) 135) (2x=3)(>x+1) {Q (x+3)(%3 ) (x*+4)
N (V3 )8) 2(xT -3k +4) 14) 2(y+s)(y-5)

W) y=EXl2) g =28X+2D

,;z;x) (-1,-1) 23Y (1, 0)

29) \=%x-22  235) Y= 3x -2 20) =4

0 YRk ) yagec

a4) 5 30)8 ) A 32)HE )LM=l
%) 2O+ 4 3S) Bm-il al) B> -sa-2

31) C2~I0c+as 3g) A5%* 442 3¢) Szrrz o] or

5 > L 1
L{D) m/;]S" 0r -_’?L_ D 527“ T% %3%-—3_
1) X8 or 1oL ) QG(@H)) W) =984S a3 ¢
2a.( O+
%)7& 1) wiif”r 4g) = Xd> Lm)c -l + 38¢-a9
2 (x*- 5) (430 -2

3 _ 1
SU) X2 -2XTHAX-9 + 53 -



