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1. Factoring Qut Monomial Terms

term.

3¢y’ ~ 533 =303 (9? - 2)

Example: The first thing you should look for when factoring expressions is common lactors
that appear in every term. These common factors could be numbers or variables,
s0 look for common numerical factors and common variables that appear in every

Factor out the Targest single term possible from the following expressions.

9.

11.

13.

230y + '_I.\-yz

2@ arth - 207t

365528 — 27:3y3710 +18x8y%:7
27 pSq+45p°q> - 54pq

21xtyd + 35x%y®

24mr2h? +18r2h + Sdwr?
2a5h5¢ - 6a*b3c0 + Ta2bbe3

81y = 32uv? +80uv

-

a—te

10‘

12

14,

16.

42a3p3 +24a%0°

3001 b + 15673 - 35010 T d?

6a*b> —Tabt +7a’b?

8 j10k2 +20 j34*

424303 + 63d21°

15mn® = 33m3n

155243 = 25517 +55s1°

6.x'y3 +8x2y® —2x3y? + 6x%y?

Pre Calewtus with Frigonometry



2. Laws of Exponents

Example:

Solution:

3

o

Simplify using the laws of exponents.

16

24732 —4_9-«1 3Dy 2-3v—d _ 9—d 16,4 _ €O
3 =27 ()T ()T =270y s 2

Simplify the following expressions.

1.

9.

11.

15.

() (xt)

(x3)3
[(‘“.2)3]2
[T
[@@)]

D)+ Hoh

(51)2(2x)°
S5y
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(2x)3(3x)*

2
(3,\’)3(2\')2 -
dx




3. Function Notation

Example: Let f(x)=2x*—2x+3 and g(x)=3x—5. Find the indicated values.
Solutions: a. f(2)=2(-2)*-2(-2)+3=15

b. flx+h)=2(x+h)>=2(x+")+3
=202+ 2+ 2 =2(x+ )+ 3
=2x2+4xh+24% -2x-2h+3

c. g(f(x)=g(2x>=2x+3)=3(2x2-2x+3)-5
=6x2-6x+4

Find the indicated values.

1.
P
3.

4.

n

6.

9.
10.
11.
12,
13.

14.

15.

Given f(x)=3x*+5, find f(4).

Given f(x)=5x+3x?, find f(=3).

Given f(x)=5x%+3x, find f(x+h).

Given f(x)=21x?=20x, find f(x+h).

Given f(x)=3x>+5x and g(x)=7x+3, find f(x)g{x).

Given f(x)=6x>+7 and g(x)=¢, find f(x)g(x).

Given f(x)=3x>+dx+5 and g(x)= x>+ x+1, find fQo)g(x) if x=3. o
Given f(x)=2x*+35x and g(x)=3yx, find f(g(x)).

Given f(x)=2x%+5x and g(x)=3x, find g(f(x)).

Given g(x)=5x>+35x+5 and h(x)=4x+4, find g(i(x)).

Given g(x)=5x2+5x+5 and h(x)=4x+4, find h(g(x)).

Given h(x)=16-3%, find i(2). ,
Given f(x)=5-2%, find f(3).

Given f(X)=¢* and g(x)=3x2+2x+6, find f(g(x)).

Given f(x)=e*and g(x)=3x>+2x+6, find g(f(x)).
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4. Properties of Lines

Example |:

Example 2:

Example 3:

Solution:

Solution:

Solution:

Given the points A=(-2,5) and B= (3,—1).

Find the equation of the line that goes through A and B. Write your answer
in slope-intercept form.

=G==4) _9 _ o
slope = Gy =%
Now use the form y = mx+5 with m ——-- to get the equation y——— x+b,
Substitute the x and y from point A or pomt B and solve for b.
=—'§(—2}+b
=13
S=3%+b
=1
=5
y=-%x+1

Find the equation of the line that is perpendicular to line AB and
passes through the point (2, 3).
Perpendlcular lines have negative reciprocal slopes. Smce the slope

of AB is —— » the slope of the line perpendicular (o it is —. Point-
slope equauons have the form y—y; = m(x - x)). Subsntute (2, 3) for
(x;, ) and % for m to get: y-3=2(x-2).

Find the distance between points A and B.

d:J(—2—3)2+(5—(—4))2= (~5)2 +(9) =106
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10.

1.

3.

14.

15.

16.

Find the equation of the line that is parallei to the line y = 3x+9 and passes through the
point (-4, 3). Write your answer in point-slope form.

Find the equation of the line that is parallel to the line y=2x+ 8 and passes through the
point (=4, 3). Write your answer in slope-intercept form.

Find the equation of the line that is parallel to the line y =—06x—8 and passes through the
point (8, 3). Write your answer in point-slope form.

Find the equation of the line that is parallel to the line y = -5x—9 and passes through the
point (7, 1). Write your answer in slope-intercept [orm.

Find the equation of the line that contains the points (!, 7 and (-3, -3). Write your answer
in slope-intercept form.

Find the equation of the line that contains the points (=3, —10) and (9, 6). Write your
answer in slope-intercept form.

Find the equation of the line that contains the points (-1, 4) and (-5, —4). Write your
answer in point-slope form.

Find the equation of the line that contains the points (5, 2) and (8, 11). Write your answer
in point-slope form.

Find the equation of the line that is perpendicular to the line y = 7x+1 and passes through
the point (3, —1). Write your answer in point-slope form.

Find the equation of the line that is perpendicular to the line ¥ =6.x+2 and passes through
the point (3, 7). Write your answer in slope-intercept form.

Find the equation of the line that is perpendicular to the line y=-9x-8 and passes
through the point (1,6). Write your answer in slope-intercept form.

Find the equation of the line that is perpendicular to the line ¥ = 2x+5 and passes through
the point (-6, =7). Write your answer in slope-intercept form.

Find the distance between the points (=3, -5) and (3, 4).
Find the distance between the points (-1, 6) and (3, —4).
Find the distance between the points (4, 3) and (13, 14).
Find the distance between the points (0, 7) and (4, 16}.
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( 5. Multiplying Binomials

Example; Multiply (x+2)(x—-5). Each term in the first binomial is distributed over the
second binomial, as shown below.

Solution: (x+2ZUx=5)=x(x=5)+2(x~-5)=x? = 5x+ 2= 10= 2 ~3x~10

Multiply the following binomials.

L (x+3)x-6) 2. (@+1)a?-4)

3. (=3 +5) 4. P+~

5. (p"-pp'0-p%) 6. (@' +4)g*+3)

:) 7. (5h* +1X6/1-2) 8. (&’ —-d*)d®+1)

9. (x+3)(x+6)x-T7) 10, (X2 +3) (e - 2)(x+1 )
11, (n® + 98 1?7 ~ m%) 12. (614 + 3:.13)(6.-13 + 3n2)
13. (100" - /)9, +1) 14.  (2mkd + 5k )(‘Jrk +3)
15. (c*x+d%y)(2x+cd) 16. (Y +g*x ) fr+ gx)
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6. Special Triangles

Example: The following relationships exist between the sides of the special triangles.

w3 2%

60" 45° 45

Use these relationships to solve each of the following probiems.

1. Solve for angles o and f in the triangle at
right.

(]

NE

1

2. Give 30-60-90 triangle with hypotenuse length 8, find the exact length of the long leg.

3. A 30-60-90 triangle has a hypotenuse 0.5 inches long. How long is the short leg?

4. Given a 30-60-90 trinngle whosc long leg is 13 cm, how long is the hypotenuse? (Solve
exactly.)

5.  Solve for leg lengths a and b. a b

52

6. Given a 45-45-90 triangle with hypotenuse length 1342, how long are the legs?

7. 1f u 45-45-90 triangle’s legs are 17 mm long, exactly how long is its hypotenuse?

8. What is the cxact area of the equilateral triangle whose legs are each 6 cm long?

Pre-Caleulus with Trigonomerry
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9.

10,

11.

13.

14.

15.

16.

Find the exact area of the following isosceles
triangle.

A triangle has angles 30°, 60°, and 90°, and its legs have lengths 743 , 7, and 14. How long
is the side opposite the 60° angle? [7v3]

Solve for & and B in the following triangle.
24
1243
12

If a 30-60-90 triangle has a hypotenuse length 100, how long is the short leg?

A 30-60-90 triangle with long leg length 153 hasa hypotenuse of what length?

Find the area of the triangle at right. A
Solve for length x in terms of c.
c
A{o\

20 20
30°
: 45
X .
Solve for lengths x and y in terms of b. :
y
X
60°
b
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7. Simplifying and Combining Radicals

Example: Simplify v288 .

When you are asked to write a radical in simpler form, the real task is to reduce the number
under the radical sign as much as possible by taking perfect squares outside the radical.

Solution:  Simplily V288 Find the factorization ot 288, choosing perfect
squares as factors whenever possible.
288=4-4-9.2
V288 = Aoz
J2388=2.2.3-2
V288 = 1242

Rewrite the following as radicals in simpler form.

1. V1200 2. /845

dnte

3. Ja¥bs 4. 7B

Example:  Simplify 3v125 -2480.

Solution. First simplify each radical separately and then combine like terms.

3125 = 342545 =155
2480 = 241645 =85
3125 - 2480 = 1545 -85 =745

Simplify the following expressions.

5. J5++18 6. /5% ++/294
7. J18 + 108 + /50 + /48

8 (J@)2
9. 2)V75) 10. (+20)+/30)

1. (V350)+/98)

Pre Culeulus with Trigonometry



Example:

Solution:

Rationalize -L,
NES

To rationalize the denominator you need to multiply both numerator and
denominator by the radical in the denominator. This is equivalent to
multiplying by 1 so it does not change the value of the expression.

_ a5
5

=
NN

s
itn

5

Rationalize the following expressions.

3
12. el

13.

azb“

3
i W TS

Example:

Solution:

)

mbine and simplify % +—L-.
Combine and simplify N e
To combine rational expressions you first need to find a common denominator

and write the expression as one fraction. Then, you must rationalize the
denominator.

2 422, 1 5 _ 53
Vi 23T 323 a3 6

L'

Rewrite the following as single, rationalized expression.

15. +

S
S
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8. Similar Triangles

Example: Find the length of .

Solution: To find x you nced to put corresponding
sides in a ratio. In this triangle 17
corresponds to 7 and 12 corresponds to x.
So our ratio is: {5 =5

17x=284
x=4.94]

Solve each triangle for the indicated variable.

1. Find the length of x.

H

13

X
2. Find the length of y.
9
3. Find the length of x.
7

4. Find the length of x.

Pre Calcidus with Trigoaomeay
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6. Find the length of x.
6
X

0

7. Find the length of & in terms of x.
e b
0

8. Find the value of /i in terms of y. j

12
X '
h
4 4
6
b ]
x
7
5
3

9. Find the length of b in terms of ..
!

£ 5. Find the length of .
| X
3
7
8
4.5
1
3
1
X

10. Find the value of /4 interms of x.
/ ; | \
1
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11.

13.

14.

16.

Kathleen is 6 teet tafl. Fler shadow is 3 feet fong. At the same time of day, a tree casts a
shadow that is 21 feet long. [low tall is the tree?

Kyle is 1.5 meters tall and casts a shadow 4 meters long. A [lagpole casts a shadow that is
30 meters long. How tall is the Ragpole?

Lisa’s dog is 2.5 feet tall and casts a shadow that is 4 feet long. A fire hydrant casts a
shadow that is 6 feet long. How tall is the fire hydrant?

Fernando is constructing a scale model of his father’s yacht. The actual yacht has a sail
that is 25 feet tall and the base of the sail is 15 feet long. If the model’s sail is 14 inches
tall, how long is its base?

Cameron is building a scale model of his sailboat. The right-triangular sail of the actual
boat has a base that is 12 feet long. The height of the actual sail is 20 feet long. The base
of the madel’s sail is 8 inches long. How long is the hypotenuse of the model’s sail? (The
hypotenuse is different from the height!)

List all of the similar triangles that are in the B
figure at right.

Pre Calewdus with Trigonomenry
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9. Factoring Standard Forms

Rules for Factoring
Difference of Two Squares: a® —b? = (a+b)a - b)
Sum of Two Cubes: a’+b3 =(a+b)a® - ab+b?)
Diference of Two Cubes: a®-b3 =(a~b)a® +ab+b?)

Special Products
(a+by =a?+2ab+ b2

(a—b) =a®-2ab+b?
(a+bY =a?+3a2b+3ab? + b3
(a—0) =03 =3a2p + 3ab2 - b3

Factor each of the following expressions.

1.

9.

11.

13.

¥ =-12x+36 2. 22-6z+9

9a° +24a+16 4. 16x2 +40xy +25y2
(x+ )2 —d(x+y)+4 6. Ha-b)y-8a-b+4
bt -16 8. 7xt-7

4y —| 10. (a—b) —(a+b)?

58 — 46 12, 341

al = b 14. 8p*+274°
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10. Inverses
Example: Find the inverse of f(x)=+2
Solution: y= “_;2 Start by replacing flx) with y.
x= ";2 Interchange x and y in the equation.
xy=y—2 Solve for y.
y-y=2
He=1)=2
_2
Y=
fllo== Replace y with f7'(x).

Find the equation of the inverse for each function below.

L f(x)=3x+1

3. f)=x2+5

yl

fly=25
7. flx)=2x+8
9. flv)=3

1L f()=+

13 f(‘.)= llx—ll.tz
* N X

15. f(l)= 104 .lj."n‘z
S5x-

2.

&

10

14.

16.

f(x)=5-6x
fx)y=4x?
fly=512
flo)y=7-x*
flx)=log x
flxy=x2

Sx

f(x) =3 H'-hl

fo=1

Prre-Caleulus with Trivonometry



11. Algebraic Fractions

Facts about Fractions

5{:=5 where Q=0 and K %0
Multiplication: 5 B
Division: 5—-{%:5-%:%
ition: Lo R P+R
Addition: cto=%
ion: P_R_P-R
Subtraction: 0-0="70
Simplify the following fractions.
Ifa \fa
1. - 2. l—/b_
2
-9 X*—-5x-6
3 ; -3 4. .\.'2—|
--35 adapd
3. - -X 6 al-p2
Example: (e Fraction Busters to solve §+%= 2. 3.',5.%... 3.x.§t= 2.3.x
ST Multiply every term on both sides of the 3- x- % +3-x- % =6x
equation by all the terms in the 5
denominator. X“+15=6x
2 —6x+15=0

Now you have an equation without
fractions.

Use the Quadratic Formula to solve.

x= 3"_-1\/6

Skitt Builders




Use Fraction Busters to solve for x.

7. t+=4
L -
9 ‘_+L=\_+2_;

Simplify the tollowing expressions.

1. 1+
47
-2
13. ;
=3
=l xt]
15. v+ x=1
A=l ot
P

10.

14.

16.

Pre Caleufus wih Trigonameny



12. Solving Quadratics

Solve the quadratic equations.

Example I 4x2-12x=0

Example 2: x2~2x+13=0

X= 5

Example 3: Jx+1= \/,_E+ 2

Vx+2)2=(x+1)?
x4+2=x+2Jx+1

L=k

P |—
]
=

V0.25+2 =J0.25 +1

1.5=15

248 _ 2£4id3 =142
=242

Solution: This type of problem is easily factored into 4x(x-3)=0.

Now you can get the solutions 4x =0 orx—3=0,x=00rx—3=0.

Solution: This equation cannot be factored so you should use the Quadratic Formula.

Solution: When there are square roots in the problem you will need to square both sides.

Since there is still a square root, move all
the other terms away from the root.

Now square both sides.

Make sure you plug the answer back into
the original equation because sometimes
extra solutions appear when you square
equations.

Skill Builders




Solve lor the indicated variable.

L

11

13.

15.

9x—12x=0

[B] 118

(y+6)y-2)=-1

(y=5)*=9

Jx+5=+r+1

X2 +5x+11=0

2 -x+3=0

2. 2r+1=15¢2
Lol
4 x-gr=-3

6. \/.t+2 =x—4

8. (y+3)2=18

10. x*+20=9x2

Pre Calewlus with Trigonomesy
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13. Inequalities

Example I: Solve: |3x-5[< 3.

Solution:  Start by writing the inequality. —13<3x-5<13

Add 5 to all three members. -8 < 3x<18
Divide all three members by 3. -——g- Sx<6
The answer written in interval notation is [-%, 6].

Remember that if you multiply or divide an inequality by a negative number
you must reverse the inequality. For example, solve =2x>18, x<-9.

Dividing both sides by ~2 reverses the inequality.

Example 2: Solve: x2-x>6

Solution: As with equations, we need to have a polynomial equal to zero so that we can

factor.

Subtract 6 from both sides. 2 —x-6>0
Factor: (x=3)x+2)>0
Find the zero’s. x=3,x=-2

Test the intervals to find where the quadratic is greater than zero.

ot oo e+t
R

-2

—d

W -G

Here the interval is positive for values less than —2 or greater than 3. It is negative
between -2 and 3.

Express the solution using inequalities x < ~2 orx > 3.
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Solve the inequality. Write your answer in cither interval or inequality notation.

1.

el

|xfz-2 2, lx=3|<7

|[v=3[+2<6 4, [2e+tl+427

X 4+x=6>0 6. xr-x-12<0 .
byl <S5e—1 8. (x=2(x-3)x-H>0

Solve the inequality and graph the solution sect.

9, le—1]<-3 10. [3x+9!=26
Example:  Graph the solution y+5>2x.
Solution:  Begin by treating the expression as an equality

and sketch the graph. So begin by graphing
y=2x-15. Since the inequality is y greater
than 2x -5 the line is dotted because it is not
included. Next you should choose a test point
on one side of the line and plug it into the
inequality. [f it makes the inequality true, then
shade that side of the graph. If it makes the
inequality false, than shade the other side of the
eraph. A good point to use (as long as it is not
on the graph) is (0, 0). Il we substitute x=0
and y =10 into the inequality, then it becomes
0+5>10, which is false so shade the other
side of the line.

Pre-Cadewdus with Trigonomerry



(- Graph the solution.

11, x-2y<d4 12, x24+5¢2-6
13. 2x+3v<6 14, x—y>-3

] ‘,}

p——
15, 2x+y<5 16. 3x+5y<7
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