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MATH 12 GEN

T3

Khaled alabdullah
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Simpitty reticnal scprembora.

Example 2 Simplify by Using —1

... (6x* — Bxy)(x + 2y)
Simplify (x +y)(By —6x)

(7y — 3x)(5x — 1)
(5x3 + x?)(3x — 7y)°

Select the simplified form of

__5x—1
T X2(Bx + 1)
. (7y — 3x)(5x — 1)
" X2(Bx + 1)(3x — 7y)
1
C. %
D bx — 1

" Bx3 4 x2
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Simplify rational expressions by multiplying and dividing

Example 3 Multiply and Divide Rational Expressions

Simplify each expression.
3x 12x%y
a. 8y 9xy3

10d> ., 30c3d?

b. 6cd ° A4c
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Isim plity rational expressions by multiphying and dividing

3x

Simplify —5.—.
a4y

x% — 9y?

; . Xy
Simplify 2x+ 6y
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Add and subtract rational expressions

Simplify each expression.

Ja | 4Ac?
20T 10
2x Ty
* 9y 6z
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Ldd nd subtract rational expressions

2x + 1 _ 7
x2+2x—-15 5x—15°

Simplify

3x  2x?
42 +4 X —1

Simplify
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|De1errnine properties of reciprocal functions Key Concept + Reciprocal Functions

B

Key Concept « Reciprocal Functions

Parent function fix) = % !

Type of graph hyperbola W}X 7 0]
Domain and range all nonzero real numbers

Asymptotes x=0andfix) =0 TTR° X
Intercepts none | |

Not defined x=0 l
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|De1ennine properties of reciprocal unctions.

[B24]

Determine the values of x for which f(x) is undefined.

23. flx) =

Page 8 of 37

—2x+5

2 24. fix) =

12

—3x—7
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oraphtrsformations o recipoca fnctons,

Graph g(x) = — 2. State the domain and range.

_—4
x+1

Graph g(x) = + 3.

x —1
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Key Concept « Vertical and Horizontal Asymptotes

If fix) = % , a(x) and b(x) are polynomial functions with no common

factors other than 1, and b(x) # 0, then:
« f(x) has a vertical asymptote whenever b(x) = 0.
« f{x) has at most one horizontal asymptote.

« If the degree of a(x) is greater than the degree of b(x), there is no
horizontal asymptote.

- If the degree of a(x) is less than the degree of b(x), the horizontal
asymptote is the line y = 0.

- If the degree of a(x) equals the degree of b(x), the horizontal

leading coefficient of a(x)
leading coefficient of b(x)

asymptote is the line y =

Page 10 of 37
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Example 1 Graph with No Horizontal Asymptotes

X3
Graph f(x) = 5
x+§
Check
, (0.5x — 1)3
Consider g(x) = 3 :

Part A Thereisazeroatx=_ °

Part B There is a vertical asymptote

atx=_7¢

Part C Graph the function.
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Graph rational functions with oblique asymptotes and point discontinuity. Key Concept + Oblique Asymptates

Key Concept - Oblique Asymptotes
If fix) = %, where a(x) and b(x) are polynomial functions with no

common factors other than 1 and b(x) # 0O, then f(x) has an oblique
asymptote if the degree of a(x) minus the degree of b(x) equals 1.

The equation of the asymptote is fix) = % with no remainder.

Page 12 of 37
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Graph rational functions with cblique asymptotes and point discontinuity.

Example 5 Graph with Point Discontinuity

2 _
Graph f(x) =X——2

. Find the point

x4+ 2

discontinuity.

2 _ + 2)(x — 2
Notice that);+;: X X_)ixz )orx— 2.

However, because the denominator of the
original function cannot be O, there is a

discontinuity atx + 2 =0 or x = —2.

2 _
Therefore, the graph of f{x) = ’i+ 4 is the

graph of f{ix) = x — 2 with a hole or point
discontinuity at x = —2.
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. (x+3)% _ :
Consider f(x) = =3~ Find the point

discontinuity. Then graph the function.

(x + 3)?
X+ 3

?
f(x) = has a point discontinuity at x = ——.
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solve rational equations .

Example 1 Solve a Rational Equation

7,9 _55
Solve 55 + —72 = 23"

2

Select the solution(s) ofg ~Ax 1= %
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Solve rational equations .

Example 2 Solve a Rational Equation with
an Extraneous Solution

Solve _2M_ _ m>+7m+4 _  4m
m—4 3m2—-18m+24 3m-—F6’
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Drraw and find angles in standard position,

Example 1 Draw an Angle in Standard Position

Draw an angle in standard position that measures 200°.

Because the measure of the angle is
positive, rotate the terminal side
counterclockwise.

200°
The negative x-axis represents 180°. y) >
Because 200° = 180° + 20°, draw the
terminal side 20° counterclockwise past
the negative x-axis.

Example 2 Draw an Angle with More Than One Rotation

Draw an angle in standard position that
measures 475°.

\4750
475° = 360° + 115°

i\/ '

]
The terminal side of the angle will make \
more than one rotation counterclockwise.
First, make a full rotation starting at the
positive x-axis. Continue the rotation. Draw
the terminal side of the angle 115°
counterclockwise past the positive x-axis.

Draw an angle in standard position that
measures —400°.
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Drraw and find angles in standard position,

16

Example 3 |dentify Coterminal Angles

Find an angle with a positive measure and an angle with a negative
measure that are coterminal with a 35° angle.

positive angle: 35° + 360° = 395°
negative angle: 35° — 360° = —325°

Check

Find an angle with a positive measure and an angle with a negative
measure that are coterminal with a —50° angle.

positive angle: 7 °

negative angle: __ 7 °

Page 18 of 37
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Convert between degrees and radian measures and find arc lengths by using central angles.

17

Example 4 Convert Degrees to Radians

Rewrite —00° in radians.

—100° = —100° . % Multiply by conversion factor.
—100T7t 51 . . .
=80 ©°f 9 radians Simplify.
Check

Rewrite —220° in radians. Write the solution as a fraction in simplest form.

?  radians

Example 5 Convert Radians to Degrees

Rewrite HTW in degrees.

N _ Mo 180° . .
2 =2 radians « ~radians Multiply by conversion factor.
o
— ﬂ%([adkaﬂﬁ % Cancel units.
=180 or 405° Simplify.
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Convert between degrees and radian measures and find arc lengths by using central angles.

Key Concept « Arc Length

Words: For a circle with radius r and central angle @ (in radians), the arc
length s equals the product of r and 6.

Aty

Symbols: s = rf

Find the length of each arc. Round to the nearest tenth.

63. 64.

o
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Find values of trigonometric ratios.

Example 1 Evaluate Trigonometric Functions

Find the exact values of the six B
trigonometric functions for angle 6.
. 53
leg opposite 6: BC = 28 28
leg adjacent 6: AC = 45 ¢
A 45 C
hypotenuse: AB = 53
. _ OPP _ 28 _adj 45
5|n9—hy—p—§ c«:’sn':?—hyp—53
— 9P _ 28 _hyp 53
tan(:?—a—dj—45 csc 0 =5pp = 53
_hyp _ 53 _ad _ 45
secﬁ'—a—dj—ﬁ cot 0 =555 =53

Find the exact values of the six trigonometric functions for angle 6.

sin 8 = ? cos O = ? E 15 F
]
tan 6 = ? csc 0 = ? 8
, 9 17
sec =" cot @ =
n
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Find values of trizonometric ratios.

Example 2 Find Trigonometric Ratios
If cos A = %, find the exact values of the five remaining
trigonometric functions for A.

If sec B = % find the exact values of the five remaining trigonometric
functions for B.
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Find values of trigonometric functions by using reference angles.

Example 5 Find Reference Angles

Sketch each angle. Then find the measure of its reference angle.

a. 155°
81
b. — 3

Find the reference angle 8’ of an angle that measures

Page 23 of 37
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Find values of trigonometric functions by using reference angles,

Example 6 Use a Reference Angle to Find a
Trigonometric Value

Find the exact value of tan %ﬁ.
Part A Find the measure of the reference angle.

The terminal side of %ﬂ lies in Quadrant IV.

@'=2mw— 0 Find the reference angle 6'.
— Tt T _Ir
=2W— 4 ory, 0=

Part B Use the reference angle to evaluate the function.

tan %ﬁ = —tan % The tangent function is negative in Quadrant IV.
= —tan 45° % radians = 45°
=—1 tan 45° =1

Check

Find the exact value of sec 225°.
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Identify the unit drcle and trigonometric ratios.

Example 1 Find Sine and Cosine Given a Point on the

Unit Circle

The terminal side of @in
standard position intersects

the unit circle at P(—%, %)
Find cos 0 and sin 6.

12 5 .
P(_E’ ﬁ) = P(cos 0, sin 6)
cos 0 = —%

g — D
sin 6 = 3
Check

0. -1

The terminal side of 8 in standard position intersects the unit circle at

P(—%, —%) Find cos @ and sin 6. Write the solutions as decimals.

cosf=_7 sinf= __"7
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Use the properties of periodic functions to evaluate trigonometric functions.

Determine the period of the function.
13. 14. y

N A A A 0
o MO 1M0 ZMD 3“

—1

15. 16. y

18. 4,
i

3
ol T
>
>
S

2

-
o
=
<z}
=~
A
[e]
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Use the properties of periodic functions to evaluate trigonometric functions.

25

Example S Evaluate Trigonometric Expressions

Find the exact value of cos ‘HJT-:-:.
10w _ 4T 6T 4 6w _ 10T
cos Gr=cos (F+F) T+ F=1"
= cos 4?“ cos (x + 2T) = cos x
= —% Use the unit circle.

Check

Find the exact value of each expression.

sin %’T =_ 7?2 coS %’T =_ ?
sin :MT“ =_7? COS 11?’” =__ ?
cos60°=__ 7 sin600° = _7?
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Describe and graph the sine, cosine, and tangent functions.

Key Concept - Sine and Cosine Functions

Parent y =sinx

Graph 1__y

Yy = COS X

NGTA

Domain all real numbers
Range vyl —1=sy<1}
Amplitude 1

Midline y=0

Period 360°

Oscillation between —1and 1

Page 28 of 37
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90° 18K 270° 60° 450° 5-:\ B\/ﬁo" 360° 4W
14 —1

all real numbers

yl-1=y=1
1

y=0

360°

between —1 and 1
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Describe and graph the sine, cosine, and tangent functions.

Find the amplitude and period of each function.

5. y=2cosé@ 6. y=2sin0

8.y=%c059 9.y=%sin29

Page 29 of 37

7. y =cos %9

10. y = 3 cos 26




28

Lilr Lyl {ran) Jl (o) phaill oz [Si) ol g 3

Describe and graph the sine, cosine, and tangent functions.

REGULARITY For each graph, identify the period and write an equation.

24,

Page 30 of 37
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Describe and graph the sine, cosine, and tangent functions.

Example 1 Graph a Tangent Function with a Dilation

Find the period, asymptotes, x-intercepts, midline, and
transformations of y = tan 3x. Then graph the function.
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Part B Select the graph of y = tan 0.25x.
B.

A. y
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Describe and graph trigonometric functions other than sine, cosine, and tangent.

Key Concept - Graphs of Reciprocal Functions

Parent Function

y =CSCX y =secx
y=csct
yi A
2+ I
1
1+ Iy =
| | 1
| 16 1
w' T 1
1
— AL 1
1
R \
Domain
{x | x #180n°, {x | x # (90 + 180n)°,
nis an integer} nis an integer}
Range
vlys—lory =1} vly<s—-lory=1}
Amplitude
undefined undefined
Period
360° 360°
Midline
y=0 y=0

Page 33 of 37

{x | x #180n°,
nis an integer}

all real numbers

undefined

180°

y=0
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