COLLEGE ALGEBRA
AND TRIGONOMETRY

REVIEW




This manual is designed as a brief review of college algebra and trigonometry
skills. It includes a review of some important concepts, as well as sample worksheets.
This material DOES NOT reflect the content of the assessment test; it is ONLY a
review.

The mathematics assessment test is a diagnostic tool to assist the college in
determining the appropriate placement for you to be successful in the course work
you will be taking, not only at McHenry County College, but at any other schools you
may choose to attend in the future.

Thorough understanding of the review materials will help prepare you for the
assessment test. However, this DOES NOT guarantee a passing score on the test.
This material should not serve as a teaching tool, but rather as brief review of skills
covered in courses already taken. Four-function calculators will be provided during
the assessment test. Please keep these facts in mind while reviewing the materials.

In addition to this manual, you may wish to review arithmetic and algebra
textbooks, as well as video tapes, all of which are available in the Leaning Resource
Center (library). It is essential that you prepare for the assessment test in a serious
manner. The test may be taken a maximum of two times. The results of the assess-
ment test will determine your mathematics placement at McHenry County College.



Part 1

COLLEGE ALGEBRA







College Algebra/Trig. Review Non-linear Inequalities

To solve non-linear Inequalities:
1. Locate critical values.

- In polynomials critical values are the zeros
- In rational expressions critical values are zeros of the
numerator and the denominator.

2. Use the critical values to divide the number line into regions.
3. Test a value in each region.
4. Test critical values to see if they are part of the solution set.

Note: The above steps should only be used after one side is zero.

Examples: 1. Solve x(x-1) =26
x(x-1)-620
x2-x-62>0
(x-3)(x+2) 20 Critical values are x =-2, 3
- 4 —+—>
2 3

TV.=3 TV.=0 T.V.=4

True False True Solution: (- e, -2] U [3, )
1
2. Solve —>x
X
l—xZO
X
1—x? .
>0 Critcal values are x = -1, 0, 1
X
-} — ! >
-1 0 1

TV.=-2 |TV =-5 |T V. =.5| TV.=2

True ! False | True | False Solution: (-e, -1] U (0, 1]



College Algebra/Trig. Review Non-linear Inequalities

Solve the following inequalities. Put answers in interval form.

1. x3(x-2) (x+4) < 0 1. (=o0,—4) U (0,2)

2. X +x-6=>0 2. (— 00,~3]U[2, )

3. x(x+5)>6 3. (= o0, = 6)U (1,00)

4, 32 + 4x < X2 + X + 2 4, (—2, %)

5, X232 5 (— o, _—7)u[5,oo)
2x+7 2
3+x

6. < 6 6- (_ °°12) & (31°°)
x—-2

7. Ll 2 7. [-2,0)U (2 =)
X x—2



College Algebra Trig. Review Combinations of Functions

. If f(x) and g(x) are two functions, then:
' 1. (f+9) () =f(x) +g(x)
2. (f-g) x)=1(x) - g(x)
3. (fg) (x) =f(x) g(x)
4. (o) )= LE i
. g(x) =0
g(x)
5. (fog) (x) =f(g(x))
6.  (gof) (x) = g (f(x))

. The difference quotient of a function f(x) is JGaHh-fx) (x+h2_f (x)
Examples: [If f(x) = x2 +2x and g(x) = x + 1
1. (F+9))=(x2+2x) +(x+1)
=Xx2+3x+ 1
2. (f-9)(x) =x2+2x-x-1
=x2+x-1
(fo)(x) =(x2+2x) (x+ 1)
= x3 + 3x2 + 2x

[iJ(x) = —(x * 2x) if x#-1
g (x+1

5. (fog)(x) = f(x + 1)

=(x+1)2 + 2(x + 1)

=(x2 +2x + 1) + (2x + 2)

=X2 + 4X + 3
6. (gof)(x) =g (x2 + 2x)

= x? +2x +1
7'f(x+h)—f(x)=(x+h)2+2(x+h)—x2—2x

h h
=x2 +2xh+h* +2x + 2h - x* —2x
‘ h

w

s

_h@2x+h+2)
—
=2x+h+2



College Algebra/Trig. Review : Combinations of Functions

1
If f(x) =x2-3x, gx) =x+2 and p(x) = < find:
1. f + g) (¥ 1. x2-2x +2
2, (fg) (x) 2. x3-x%-6x
2 f 3 x2=3x 4 2
. ( A ) (%) . 12 X# -
4. (f-9) () 4, x2-4x -2
5. (fog) (x) 5, X2 +x-2
6. (gof) (x) 6. X2 - 3x + 2
7 7 L x¢—.2
: (pog) (x) - )
8 f 8. g2
- (gofop) (x) - 2 %
9. f(x+h) 9. X2+ 2xh + h2 - 3x - 3h
fx+h)-f(x)

10. . 10. 2x+h -3



College Algebra/Trig. Review Inverse Functions

. If f(x) and g(x) are inverse functions then
f(a(x)) =g (f(x) ) =x
. If f(x) has an inverse then f(x) must be a one to one function.
o The graphs of inverse functions are reflections over the line y = x.
. To find the inverse:
1. Switch x and vy
2. Solve for y

Example: Find the inverse of f(x) = 5

x—
.y— 3
T o2x-1
3 .
X= —— Switch x and y
2y-—1
x2y -1) =3 Solve for y
2xy - x =3
2xy = 3+X
y=

Check: f(f-1(x))

[
-
W
w2+
JE
N S

_ 3
2(3+x]_1

2x

3
34x _x
x x

It can also be shown that f - 1 (f(x)) = x



College Algebra/Trig. Review

Find f-1(x) for the following:

1. f(x) =2x + 3

Inverse Functions

1(x) =7 (x-3)

f"(x):%
4
tF1(x) = T 2
F = Jx +1
x+1
f1(x) = P
1
f1(x) = 3



College Algebra/Trig. Review Important Graphs
The following basic graphs should be memorized.

1. fx)=mx + bm>o 2. fx)=mx +b m<o

/

(:V Enhra&?‘f ={o; B

- =
SICf‘C— m b ;nfe(‘cef'l' = (o, b)

] \.S"cpe =m

5. f(X)= 5 6.  f(x)=|x

ﬂ
=
x

"

| —

7. f(x) = x°




College Algebra/Trig. Review Shifts/Translations/Reflections

Given the graph of a function f(x):

f(x)+h moves the graph up h units
f(x)-h moves the graph down h units
f(x+h) moves the graph left h units
f(x-h) moves the graph right h units
f(-x) reflects the graph over the y axis
-f(x) reflects the graph over the x axis

Example: The graph of f(x) = /x is:l/_)

Using shifts, translations and reflections we get:

1. fx)+2=x +2 2.  fx)-3=+x-3
a ]’
'SW
3. fix-1)=x=1 4. f(x+2)= 32

5. f(=x) = J-x 6. f(x)= —Jx




College Algebra/Trig Review Shifts/Translations/Reflections

Graph the following using shifts/translations and reflections.

1. fo)=x*+2 2. F(x)=(x-3)>
3. f() = -|x 4. fx) = x-1
5. fx)=@-D%+2 6. f(x) = —Jx+2
7. f) = -@+2)7° -1 8. f(x) =|x~1|+4



College Algebra/Trig. Review

Solutions to graphs:

1. fx)=x2 + 2
moved up 2

/N~ J\/

L

& 2

o

A\ 2
3. f(x) = - |«|
reflects over x axis

A

™
N

<

5. fx)= (x-1)2+ 2
moved 1 right and
2 up

o 8
e l )

7. fx)=-(x + 2)3 -1
moved 2 left, down 1
and reflected over x axis

W

J

-10-

Shifts/Translations/Reflections

moved rlqht 3

U

(1)

f(x) = Vx -1

moved down 1

[PEX

']

f(x) = =[x +2
moved 2 left and
reflects over x axis

S

-2

0y

s

A %

=|x-1+4
moved 1 right and
4 up




College Algebra/Trig. Review Quadratic Functions

. Quadratic functions are functions of the form f(x) = ax2 + bx +c
. Standard form is f(x) = a(x - h)2 + k or equivalently f(x) - k = a(x - h)2
. A quadratic function can be placed in standard form by completing the square.
J The graph of a quadratic function is a parabola with a vertex of (h,k) and opens
up ifa>0and downifa<0.
J The vertex is a maximum if a < 0.
J The vertex is a minimum if a > 0.
Examples: 1. Find the vertex of f(x) = 3x2 - 6x + 2
f(x) =3(x2-2x )+2
=3(x2-2x +1) + 2 -3 Complete the square
=3(x-1)2-1

Vertex is (1, - 1)

2. Find the minimum or the maximum value of
f(x) = 2x2-8x+3

f(x)=-2x2+4x )+3 The value is a max since a <0
= -2(X2 + 4x +4) + 3 + 8 Complete the square
=-2(X + 2)2 + 11

Vertex is (-2, 11)

Maximum value is 11

-11-



College Algebra/Trig. Review Quadratic Functions

Put the following in standard form and find the vertex.

1. f(x) =x2 +2x-5 1. SF.:fx) = (x+1)2 -6
V.: (-1,-6)
2. f(x) =2x2+ 4x - 8 ' 2. SF.:f(x) = 2(x+1)2-10
V.: (-1,-10)
3. f(X) = -3 +6x -2 3. SF:f(x)=-3(x-12 + 1
V:(1,1)
4. f(X) = x2 +3x + 2 4. SF:f(x) = (x+3)2 -+
3 1
Vi(-2.-7)
5. f(x) = 2x2 -5x + 4 5. S.F:f(x) =2(x-2)2 +%
5 7
Voi (4 9)
6. Determine the maximum or 6. Minimum value of -11

" minimum value of f(x) =2x2+8x -3

7. Determine the maximum or minimum 7. Maximum value of 10
value of f(x) = -3x% + 12x - 2

-12-



College Algebra/Trig. Review ‘Polynomial Functions

. Polynomial functions are of the form f(x) = a,x" +a,_x"™' +...+ax+a,
. The zeros of a polynomial function are the same as the roots or solutions to
f(x) = 0. They are also the x coordinates of the x intercepts and (x - the zero)

is a factor of f(x).
. A number ¢ is a zero of f(x) if when f(x) is divided by x - ¢ the remainder is zero.
. Possible zeros can be found using the Rational Root Theorem which says:

The possible rational zeros to f(x) are of the form 2 where p
q

are the factors of a; and q are the factors of ap.

. Once a zero is found, the new function (bottom row of synthetic division) should
be used. Check to see if this can be solved using other methods before con-
tinuing. These methods include factoring by grouping and the quadratic
formula.

Example: f(x) = 2x3-5x2-4x + 3

Possible rational zeros: + 1,3 0ri[1,3,l,3]
1,2 22

>~

To find zero: ‘ 2 -5 -4 3

-—1|2 -7 3 0 X =-1is azero

New equation: 2x2-7x +3

(2x -1) (x - 3) otherzeros x= —,x=3

1
2
1
Zeros: Xx=-1,-—-,3
2
intercepts: (-1, 0) (%,0) (3, 0)

factored: (x+1) 2x-1) (x-3)

. 1
solutions orrootsto 2x3-5x2-4x + 3 = 0: x = -1, > 3

-13-



College Algebra/Trig. Review Polynomial Functions and Equations

1. Find all zeros for 1. x =3, -2, -1
P(x)=x3-7x-6

2. Factor P(x)=6x3 + X% -19x +6 2. (2x - 3) (x +2) (3x - 1)
: —-3+4/29
3. Solve x*+3x3 -9x%-12x +20=0 3. X=2, -2, ZJ_
. . -5
4, Find all x intercepts for 4, (1,0), (-2,0), (T’O)

P(x) = 2x3 + 7x% + x - 10

-1+iy15
5. Find all roots to 5. x=1,-2, 21«/_
x*+2x3 +3x% +2x-8=0
6. Find a polynomial with integer
. 12 3 2
coeficients and zeros of x = 23 and — 3. 6. P(x)=6x° +11x“-19x+6
7. Find a polynomial with integer 7. PX) = x* -4x3 -4x2 +36x -45

coeficients.and zeros of x =2 + i, 3 and -3

-14-



College Algebra/Trig. Review Rational Functions

Rational functions are functions of the form:

Rx) = L&)

Q(x)

where P(x) and Q(x) are polynomials.
Rational functions can be graphed using the following steps.

1. Set y = 0 and find x - intercepts (if any). Plot these points.
2. Set x = 0 and find the y - intercept (if it exists). Plot this point.

3. Locate any vertical asymptotes by setting the denominator to 0 and solve
for x. Graph these lines, using a dotted line.

4. Locate any horizontal asymptotes by checking the degrees of the
polynomials in the numerator and denominator. Graph using a dotted
line. If:

a. the degree of the numerator is less than the degree of the
denominator, the asymptote isy = 0.
b. the degrees are equal, the line is y = p/q where p and q are the
leading coefficients of the two polynomials.
Ex 2x +1

3x+2

Each polynomial has degree 1.

Asymptote is y = 2/3.

c. the degree of the numerator is one more than the degree of the
denominator, divide the denominator into the numerator (the quotient,
minus the remainder, will give you the slant asymptote.) Note: In this
case there is no horizontal asymptote.

2 —
Ex. 2x°-2
2x +8
slant asymptoteisy = x - 4
x—4
Divide: 2x + 8i2x 2 2
2x% + 8x
-8x-2
-8x—-32

30
NOTE: The graph of a rational function will not intersect any vertical asymptote.
It is possible that the graph may intersect a horizontal or slant asymptote.
Check by setting the rational function equal to the function for the asymptote
and solve. [f there is no solution, the graphs do not intersect.

5. Check values of x within each interval to determine the behavior of the
function. Complete the graph.

-15-



College Algebra/Trig. Review

For the following find:
intercepts
asymptotes
additional points as needed

and graph the following:

x+1

1. fx) = ——mm—
) x> +2x-3

x*+1
3. f) = —mm—
t X+x-2

Rational Functions

4x?
2. f(x) =
) xt+3
3 2
4 Hx) = 2x 2+ 5x° +1
X +x+43

-16-



College Algebra/Trig. Review Rational Functions

N
f p .
Solutions to graphs: ' .
1 [}
x+1 i .
1. fx) = —— ' '
) x+2x-3 )
& 5 : S
-1 'S =3 ol ' g
Intercepts: (-1, 0), (O, ?) ‘ ~ )
Asymptotes: x=1,x=-3 ' .
y=20 . X
{ W {
(
AN
4x*
2. f(x) = B i N
) x*+3 ‘ e
Intercepts: (0, 0)
Asymptote: y=4 e —
WV
2+1
3. fx= —r
) 24+x-2
-1 ! /N
Intercept: (O, 7) 1
\
Asymptotes: x=-2,x=1,y=1 |
Crossesy =1 at (3,1) y2 _
yd ": '\.
-3
]
2x* +5x% +1 ‘ '
4, fix)= ———— {
) x2 +x+3 W ‘

Intercept: (O, %)

x intercept between
x=-2andx=-3
Asymptote: y=2x+3

S

crosses at (-_9—8 , 1) &

-17-



College Algebra/Trig. Review Exponential Equations
Method 1: Write with a common base and use the one to one property of exponents.

Example:  Solve 9°7° =27

(3 = (3% Get a common base
32:—6 — 36x
2x —6=06x Use one to one property
—6=4x
-3
2

Method 2: Take the natural log of both sides and solve.

Example: Solve 32" =5

In(3*2"=In5 Take logs of both sides
In3+mm2"" =In$s

xIn3+(x-DIn2=In5 Simplify
xIn3+xIn2-1In2=1In5 Distribute
x(In3+In2)=In5+In2 Solve

In5+1n2

In3+1n2

In 10
In 6

Note: Equations may require algebraic manipulations before they can be solved.

Example:  Solve e +2¢* —3=0

(e +3)(e" -1)=0 Factor
e=-3 =1 Solve
Ine*=In1
x=20

Since you can't take the log of -3, the only solution is x = 0.

-18-



College Algebra/Trig. Review Exponential Equations

Solve the following for x.

1. 823 = 4& 1. x=-45
2. F=7 2. x=177
3. 5x-2 = 3X 3. x = 6.30
4. ox+4 3x = BX 4, X = -15.21
5. e -3 +2=0 : 5. x =0, .69
5x
6. yrm =1 6. x =430
7. 8eX+4=7e-2 7. No solution
8. 82x-3 = 4% 8. No solution

-19-



College Algebra/Trig Review Properties of Logs

Important properties:

A. To change forms
logab=c < b=ac Example: logs 8=3 < 8=23
B. To combine logs

1. loga b + loga ¢ = loga (bc)
2. loga b - log, ¢ =logy [2]
C

3. loga b¢ = cloga b

1
Examples: 1. loga 2 loga [2)2
z z

1 xy
= acd
2 oga(z]

1
2 [log,(xy) - log, z]

% [loga x+log,y—log, z]

2. 3logax+2logay - 5 loga z = loga X3 + loga y2 - loga 25
x3 2
= |Oga 3’
z
C. Inverse Properties:
1. logp b€ =c¢
2, b®=c

-20-



College Algebra/Trig Review

1.

Change logz y=x to exponential
form.

Change x>t =2 to logarithmic form.

Write the following as a single log.

% logy (x+y) — loggx + 2logy y

Expand the following.

x—y
logy 2%
3,2

If log,2=B and
log,3=C find:

a. log,8
b. log, 36
c lo i
. g4 5
d. log, J6

-21-

Properties of Logs

1. 3x=y

2. log,2=3+y

y* x+y

3. 10g3
X

4. logz(x—y) -3 log2 x— 210g2y

5. a 3B
b. 2B + 2C
. B
C2
d l(B+C)
2



College Algebra/Trig. Review Logarithmic Equations

Logarithmic equations are solved by changing to exponential form and then solving

the resulting equation.
Example: Solve logg (x-5) =2

x-5=82 Change to exponential form
x-5=64  Solve the resulting equation

x =69

When equations involve more than one logarithm, the logs must be combined first.

Examples: 1. Solve log, (x +2) -log, (x-4)=2
log, **2 _, Combine logs
x—4
x+2 oo Change to exponential form
x -4
x+2 _4 Solve the resulting equation
x -4
X+2=4x-16
18 = 3x
6=x

3. Solvelogsx + logs (x +4)=1
logs x(x + 4) = 1
x(x+4)=5
Xx2+4x-5=0
x+5)(x-1)=0
x =51

Note: You can'’t take the log of a negative
solution and so the only solution is x = 1.

-22-



College Algebra/Trig. Review Logarithmic Equations

Solve the following equations.

1. logo x =5 1. x =32
3
2. logs 8 = x 2. X=—
2
3. log, 64 =3 3. X =4
4. log, x + log, (x +3) =2 4. x=1
 log, (X + 2) -log, (X - 4) = 2 _1
5. logg (x +2) -log, 5. x=—
6. log, (x+4)-log, (x+1)=3 6.  no solution

7. log, (x+2) + log, (x+4)=log, (x2+20) 7. x=2

-23.






Part 2

TRIGONOMETRY




College Algebra/Trig. Review Important Trig. Facts

Angles may be measured in degrees or radians. When units are omitted
the measurements are in radians.

Conversion factors are:

radians to degrees to
0
degrees: 180 radians: 5
180
Examples: 1. 750 ° ”0 -7
180 12
0
5. 4?7: . 1800 oo
T

The following conversions should be memorized:

0= 00 2 = 300
6

T = 450 T = g0

4 3

T = goo m = 1800

2

3 _ =

= = 2100 2m = 3600

If sin 6 and cos 6 are known, then all other functions can be found using
the identities.

If (x y) is a point on the terminal side of an angle 6 and (xy) is on the

unit circle (center (0,0) and radius = 1), then

sinf =y cos @ =x

-24-



College Algebra/Trig. Review Important Trig. Facts 2

Trig values of quadrantal angles (angles whose terminating side lies on an
axis) can be computed using the following points on the unit circle:

/o
0, 1)
T .0) (1, 0) 0, 2r
(0, -1)
3
2
sin
Examples: sin T4 tan 3z = 2
2 2 CcoS— »
cOos 3—7[ =0 = __1
2 0
= undefined
. In the right triangle labeled below:
opposite
adjacent
sin 6 = _opposite cosf@ = adjacent
hypotenuse hypotenuse
. Special triangles are:

4 (
2 30 ﬁ \[5 1
AN 60° ] /) u
1 1

-25-



College Algebra/Trig. Review

Using the special triangles, we obtain:

cos 30° = cos £=I3—
2

. .1
sin 30° = sin —=—
6 2

cos 60°= cos —=—
sin 60° = sin £=—3
3 2
cos 45° =cos £=—\/Z
4 2

sin 45° = sin £=£
4 2

Important Trig. Facts (3)

These values should be memorized or derived very quickly.

A reference angle is the acute angle found by drawing a
perpendicular line to the x axis.

The trig value of an angle and its reference angle are the same

except possibly the sign.

The sign of the answer can be determined by the quadrant 8 is in.
The positive trig values in each quadrant are as follows

Qn QI

sin 8 >0 al >0
csc 6 >0

tan 6 >0 cos 6 >0
cot 8 >0 sec 8 >0
QI Qv

-26-



College Algebra/Trig. Review Important Trig. Facts (4)

Example: 1. sin (—542] == sin (%j reference angle = —
=2 T is in QUI
2 4
11z /4
2. cos (Tj =+ cos [EJ reference angle = —
= i;i 17 imoIv

Alternate triangle approach

Values can also be determined by sketching triangles with 8 being
the reference angle.

Example: sin %r

X

-1 4

07
siniz———1
4 V2
=2
T2

-27-



Coliege Algebra/Trig. Review Degrees/Radians

Change the following degrees to radians.

1. §=850 1. g= %
36
—5r
2. @=-2250 2. g= OF
4
3. 6=4100 3. g= 7
18
4, 0 = 700 4. 0 = n
18
5. = -280 5. g= T
45
Change the following radians to degrees.
1. @<= 8% 1. 0= 4800
3
A 2. 9= 2160
5
3. g=F 3. 9= -1000
9
4]
4, g= I 4. =31 o g=157.50
8 2
5. §=>% 5.  §=-750
12

-28-



College Algebra/Trig. Review
1. sin (5x)

6. csc [EE]
2

7. tan [7—”]
2

8. csc (—157r)

10. sec [—7—”]
2

-29-

Evaluating Trig. Values

1. 0
2 0
3. 0
4. undefined
5. -1
6. 1
7. undefined
8. undefined
9. 0

10. undefined



College Algebra/Trig. Review Evaluating Trig. Functions

Evaluate the following:

1. sin (2—7[] 1. I3—
3 2
2 cos [5—7[] 2 -2
4 2
T 2
3 sec |— 3 il
Z) 5
4 csc (———j 4 -2
5. tan (Mj 5. 1
4
_r -1
6 cot | — 6 —_
(3j NE]
7 sin (9—7[] 7 ﬂ
4 2
8 cos (i] 8 -1
3 2
St 1
9 tan | — 9 - —
%) 5
-3r
10. sec (TJ 10. -2

-30-



College Algebra/Trig. Review Inverse Trig. Functions (2)

Definitions:
1. y = sinlx & siny=x
-1 <x< 1
/2 /2
Zey<gZ
)
. afl T . e 1
Examples: sin”|—|= — since sin| — |=—
2 6 6 2
af-2Y -m ) (—7:) -2
sin” | —— | = — since sin| — [ =——
2 4 4 2
2. y =tan”' x &tany=x
X is any real number
vt
)
Examples: tan™ (1) = —% since tan (?J =-1
tan” (+/3) = —% since tan (—7351 =3
3. Yy = cos'x&cosy=x
-1<x< 1
0y <rm
Examples: cos™ —@ =7 since cos[z—r—) =i—3—
2 6 6 2
_,[—45 ] . ( ) -2
cos — = —— since cos| — =

31-



College Algebra/Trig. Review Inverse Trig.

Evaluate the following:

-1
1. sin [l] 1. e==2
2 6
2 cos ~1 [Q] 2 ="
2 4
3. tan ~l 3. 6= %
-1,
4 CoS [—1] 4 2] _2n
2 3
5 sin _1(0) 5 6=0
-1
6. sin (—22) 6. undefined
7 sin ~1 [:/—5] 7 o -
2 3
8. tan I (-+3) 8 6= %
-1
9 cos (1) 9 6=0
-1
10. cos S) 10. undefined
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College Algebra/Trig. Review

The following identities should be memorized.

1. Quotient Identities:

tan 6 = sin@

cos @
2. Reciprocal Identities:

1
sin O

csc O =

sec O =
cos 0

sec 0 =
tan 9

3. Pythagorean ldentities:

26 + c0526=1

sin
1+ t.aln2 g = sec2 v

1 + cot’8 = csc? @

cos 0
cot 0=

sin @

sin 8 =
csc @

cos 0=
sec O

tan @ =

cot @

4. Sum and Difference ldentities:

sin (a+ B) = sina cos B +cos a sin
sin (¢x— ) =sino cos B — cosa sin B
cos (a+f) = cosocos B —sina sin B
cos (o—f) = cosax cos B + sinasin

5. Double Angle ldentities:

sin (2 8) = 2 sin @ cos 6

cos (2 0) = cos” 6 — sin” 6
=1-2sin’> 6
=2cos’ 61

-33-
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College Algebra/Trig. Review Identities (2)

6. Power Reducing Formulas:

cos’ @ =%(1+cos(20))

sin? 0 = % (1-cos (28))

7. Half Angle Identities:

Cosezi ’_ILCOZL(ZE

1-cos(286)
2

sinf =%
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College Algebra/Trig. Review Evaluating with ldentities

Identities can be used to find exact values of many trig. functions.

Examples: 1. If sin 9=§ and tan 8 < 0 find cos 6

sin 6 _2 ,tan 8 < 0 = 6 isin quadrant 2 and cos 8 is negative
sin2@ +cos20 = = ?—‘i + cos2 0 = 1

cos2 8 = 2

2. Ifcos 6 = % andsin @ = & find tan @ and sec 6

242

tan 8 = sin6 = tan@= 3
cos 0 1
3

=242

sec 8 = =>sece=l'
cos@ 1
3
=3

3. Evaluate: sin (1959)
sin (195°) = sin (150° + 45°)
= sin (150°) cos (45°) + cos (150°) sin (45°)
1._&[1[3‘_]&
2

2 2 2
J2 -8
4
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Evaluating with Identities

T
4. Evaluate: 1 -2 sin? (?j

1-2sin2 (__”] - cos 2 (ﬂj
8 8
= COS (:Ej
4

_ 5
2
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College Algebra/Trig. Review Using ldentities

Use the identities to solve the following:

1. If sin 6=%andtan6<0 1. cos B = — ,csc =3,
find cos 0, csc 8 andcot 8 cot 0= —2-2
2. Find the exact value of 2. %(«/3 + «/5)
cos[ij Note : r = r.r
12 12 4 6
3. lKsno=>F<o<n 3. sin(20)= —22  cos (260) =
, 2 25 25
Find the exact value of
sin (2 0) and cos (2 0)
4.  Evaluate cos [%J if 4. cos [%] = %

37
cosq=—and w<O<—
5 2

5. Find the exact value of : 5.

|-

. T /4 T . T
sin — cos — + cos — sin —
18 9 18
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College Algebra/Trig. Review Proving lIdentities
To prove identities:

. Work on one side at a time
. Use basic identities
Example: sin2x + cos?x can be replaced with 1
. Use algebraic manipulations
Example:  Get common denominators
Clear complex fractions
Rationalize by multiplying by the conjugate

Factor
Multiply factors
. Change to sines and cosines
Examples: 1. Prove tan? x ®cos? x - 1 = -cos? x
.2
sin- x
Pf: tan2xecos2x-1 = —— *cos® x—1
cos™ Xx
=sin?x -1
= -C0S2x
1
2. Prove ——— =secx(secx + tanx)
1-sinx
Pf- 1 _ 1 . 1+sinx
l=sinx 1-sinx 1+sinx
_ I+sinx
1-sin® x
_l+sinx
cos’ x
1 sin x
STt
COos™ x cCos™ x
2 sinx 1
=sec” x + °
COSX COosx

=sec? x + tanxsecx

=sec x(sec x + tan x)
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College Algebra/Trig. Review

Prove the following identities:

1.

sin 6 csc 0 —e

=csc O
cos O tan 8
+ tan?
1 an26___an26
1+ cot” @
cot 8 1

l—cotG_tanO—l

cos 8 —sec 8 = —sin @ tan 8

=csc 8 (csc 0 + cot 9)
1—-cos@

cos 6

sec @ +tan 0 = -
1—sin @

2sin® @+ cos’ @ —1=sin’ @

sin® x — cos? x

— - =1+cotx
sin® x —sinx cosx

-39-
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College Algebra/Trig. Review

1.

, sin 0 ¢ —
sinfcsc@ sin
cos@tanf o 9 sin 6

cos 0
1
sin @
= csc O

1+tan’ @ sec’ 6
l+cot?@ csc2 @

cot@  tan0
1——cot0_1_ 1
tan 0

_ 1
“tan -1

cos @ —sec @ =cos 0 —
cos 6

_cos’ 61
cos @

—sin’ 0

cos @
—-sinf@ .
= esin 8
cos @

=—sin O tan 6

-40-
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College Algebra/Trig. Review

6.

7.

1 _ 1 1+cos@
1-cos® 1-cos6 1+cos@
_1+cos8
T 1-cos’@
_1+cos@

" sin’@
1 cosf 1
“sin’@ sin® sin6

-~ =csc? @ +cotBcsch
=csc 8 (csc 8 + cot )
1 sin 6
+
cos8 cos@

1+sin @
cos 0

sec 0 + tan 0

(1 +sin 6) (1 —sin 6)

cos 6 (1~ sin@)

(1-sin” 6)
cos 6 (1~ sin6b)

cos’ 6
cos 0 (1- sinB)

cos O
1-sin@

2sin2 @ +cos’ 8 —-1 = 2sin® 6 +1—sin® § —1

= sin’ 8

-41-
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College Algebra/Trig. Review Proving ldentities Solutions

8 sinx —cos’ x _ (sinx + cosx)(sinx — cosx)
sin® x —sinx cos x sin x (sin x —cosx)
sinx + cosx
sinx

sinx  Ccosx
= +

sinx sinx
=1+cot x

Note: The previous solutions are only one possible solution. Other
solutions are possible.
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College Algebra/Trig Review Trig Equations

To solve trig equations a variety of algebraic and trigonometric properties are used.

Examples:

1.  sin2@ +sin@ -2 = 0

(sinf@ +2)(sin6-1) = 0 Factor
sin@+2=0 sinf-1=20 Solve
sin @ =— sinf =1

no solution g = %

2. sin?@+cosf=1
1 - cos2 6 + cos@ = 1 Use trig identity

cosf — cos2 6=0
cos@ (1 —cosf) =0 Factor
cos@ =0 l1-cos8 =0 Solve

0="4,3% 6=0

3. 4cos? 36) =1 36 indicates that you must find solutions in
1 .
cosZ (30) = ~ 0<0<6x andthe divide by 3.
4
1
cos(36) =+ -
2
39=" 2z 4z 57 Tm 8z 10w 11w 13z 147w 16z 17z
3’ 3’ 3’ 3’ 3’ 3” 3’ 3’ 3’ 3’ 3° 3
0= k3 2z 4w Stz Irm 8 10 1lx 13n 14m 16x 1inx
T 9’ 9’ 97 9’ 97 9’ 9’ 9’ 9’ 9’ 9’ 9
NOTE: If at any time you multiply by a variable or square both sides, answers must

be checked for extraneous solutions.
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College Algebra/Trig. Review Trig. Equations
Solve the following equations for 8 where 0 < 6 < 2 7.

1. sin® (2cos 6+ 1) =0 _ 1. 8 =0, n,z?n, 1375
. . K2
2. sinf@ + sin 8 =0 2, 6=0mn, -
T 5w
3. 2cos20 - 3cosB + 1 =0 3. 8 =0, 3 3
4 0 + 2sin? 0 = 2 4, =L I
: cos 8 + 2sin? 0 = : 533

7r7r57r77r_3_7£M

12 4127120 4

2

12°
in2 = 5.
5. 2sinc(30) 1 13 5_” 171 19% :1123_7r
1247127127 47 12
6. cos® -sin 8 = 1 6. ©6=0, 37
2
7. cos(20) + sind =0 7. =% llz 7
6 6 2
8. tan® + cot® = 2 8. 0 =£,5_”
4’ 4
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College Algebra/Trig Review Law of Sines

In the following triangle:

sinoe __ sinf8 _ siny
A B C

Case 1: ASA (angle, side, angle), or SAA (side, angle, angle)
Only one triangle exists.
Example: o =409 f = 600, a = 4
Since o + B + ¥ = 1800, ¥ = 80°

sin40° sin60° sin40° sin 80°
= and =
4 b 4 c
4sin60° 45in80°
b = Cc =
sin40° sin40°
= 539 = 6.13

Case 2: SSA (side, side, angle)
This is the ambiguous case. You may have no triangle, one trlangle
or two triangles.

Example1: a=2, c¢c=1 ¥ = 50°

sino sin 50°

2 1

sin @ = 2sin 50°

sinx = 1.53 (This can’t happen, so we have
no triangle.)

-45-



College Algebra/Trig Review

Example 2.

Law of Sines (2)

a==6 b=28 o = 359
sin35° _ sinf

6 - 8
sinf _ 8sin35°

6 6
B1 = 4990 Bo = 1800 - 49.90
(QI answer) = 130.10

(QII answer)

Since in both cases we have @ + B < 1809, they can both
be used and we have two triangles.

Example 3. a=3 b=2 o = 40°
sin40° _ sinf
3 2
sinﬁ — 2 sin40
3
B =254° Bp =180° - 25.4°
= 154.6°

Since o + B =
2nd triangle.

+ 154.6° = 194.6°, we can't have the
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Law of Cosines

College Algebra/Trig Review

In the following triangle:

A2 = B2+ C2-2BC cos «
B2=C2+A2-2AC cos P
C2=A2 +B2-2AB cos ¥y

Case 1: SAS (side, angle, side)
Example: a=2 b=3 Y = 60°

C2=4+9-2+ 2+3 cos 60°

7
V7

* To find other angles use law of cosines not sines to avoid the ambiguous

C

case.
Case 2: SSS (side, side, side)
Example: a=4, b=3, ¢c=6
_ b +cf-a
cosqg = ———
abc
-2
36
(Z)
o = CoS —
36
= 36.3°

* The 2nd angle can be found the same way. Thenusea + B +y = 180°

to get the 3rd angle. -47-



College Algebra/Trig. Review

Solve the following triangles:

1.

¢c =60,A =109,C =1350°

A=400,B=60°a=4

A=580,a=114,b=128

A=580,a=424,b=50

A=380,a=9,b=7

a=55b=25¢c=72

-48-

Law of Sines and Cosines

B =359 a=14.73, b =48.67

. C=80°b=5.39,¢c=6.13

. Triangle 1: B=72.210, C = 49,790

c=10.27
Triangle 2: B =107.799, C = 14.21°
c=3.30

No triangle

B=28.619,C =113.399, ¢ = 13.42

C=128.910, A =39.359, B =16.74°



College Algebra/Trig. Review Applications
1. Using right triangle trig.

Example:  The angie of elevation from a boat to the top of a
lighthouse is 10.6°. The lighthouse is 9.1 m in height.
Find the distance from the base of the lighthouse to the boat.

9.1m
|
boat X
9.1
tan 10.60= —
X
9.1
X = an10.6°
X = 48.6m
2. Using law of sines

Example;:  Two points A and B are on opposite sides of a swamp. In

order to find the distance AB, a point C is located on the same
side of the swamp as A and 125 meters from A. Angle C is

determined to be 47.3° and Angle A is determined to be 118.7°.
Find the length AB across the swamp.

A 125 m c
o 47.30
d \\8-7

B
4B = 180-(118.7 + 47.3)

= 14°

sin14° _ sin47.3°

125 d

d= 125 sin 47.3°

sin 14°
d=379.7
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3.

Applications
Using law of cosines:

Example: A pole vaulter leans his 16 ft. pole against a sloping wall making

an angle of 18° with the wall. If the point at which the pole touches
the wall is 15 ft. up from where the wall meets the ground, how
far away from the wall is the bottom of the pole?

18°
15 ft 16 ft

d2 = (15)2 + (16)% - 2 (15) (16) cos 18°
d = 491t
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College Algebra/Trig. Review Applications

Solve the following:

1.

A tree casts a shadow 532 ft. long. Find the height of the tree if the angle of
elevation of the sun is 25.7°.

Answer: 256 feet

A tunnel is to be built through a mountain. To estimate the length of the
tunnel, a surveyor makes the measurements shown in the figure below.
Find the length of the tunnel.

Mountain

Answer: 416.8 feet

A satellite orbiting the earth passes directly over Phoenix and Los Angeles
which is 340 mi. apart. When the satellite is between the two stations, the

angles of elevation are 60° at Phoenix and 75° at Los Angeles (see figure).
How far is the satellite from Los Angeles?

Satellite

Los 75° 60°
Angeles  340m

Phoenix

Answer: 416.4 miles
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