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MCQ (3-4 marks)

) pdadl s
1
Simplify rational expressions. Example 2 & Check 312
) pladl ol
2
Simplify rational expressions by multiplying and dividing Example 3 313
A s Laiad A8 ) o pn) (4D Jas
3
Simplify rational expressions by multiplying and dividing Example 5 & Check 314
a ks dudll_ylald pa
Add and subtract rational expressions Example 1 319 & 320
. s dadl plald s
Add and subtract rational expressions Example 2 320
é Gydad Ja alead L
Determine properties of reciprocal functions Key Concept * Reciprocal Functions 327
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MCQ (3-4 marks)

y kel Ja alad i
Determine properties of reciprocal functions. (23,24) 334
N Wi (ppldall Jigs S e il
Graph transformations of reciprocal functions. Example 4 & Check 331 &332
I e e
Graph rational functions with vertical and horizontal asymptotes. Key Concept * Vertical and Horizontal Asymptotes 337
P Gl ) g AV G o glad SAS Gudd Jleal S
Graph rational functions with vertical and horizontal asymptotes. Example 1 337&1338
Wk JLaiiyl daile Joad AR Jad CAS daedl® Jigall Juta3
11
Graph rational functions with obligue asymptotes and point discontinuity. Key Concept » Oblique Asymptotes 340
- Wie JladiVl dailis Ml AR Jad A5 fuadd Jisall L3O
Graph rational functions with oblique asymptotes and point discontinuity. Example § 342
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MCQ (3-4 marks)

Al SN >

13
Solve rational equations . Example 1 358
Al SY SN >
14
Solve rational equations . Example 2 356
Bty oobd b § Ua a)
15
Draw and find angles in standard position. Example 1 & Example 2 & Check 418
Bty ool o § W pm)
16
Draw and find angles in standard position. Example 3 418
QLI By Sy B fro gl
17
Convert between degrees and radian measures and find arc lengths by using central angles. Example 4 & Example 5 420
18 AL Ay Sy LB f gl
Convert between degrees and radian measures and find arc lengths by using central angles. Key Concept » Arc Length & (63,64) 419 & 422

Fatima Alsaeedi/ Telegram: @FatimalAlsaeedi




MCQ (3-4 marks)

Find values of trigonometric ratios. Example 1 425

Find values of trigonometric ratios. Example 2 & Check 426

20

el e plaany AClal (el a2l TR : : ; _ ;
Find values of trigonometric functions by using reference angles. Example 5 419

21

i Ll i il ) e 2l _
Find values of trigonometric functions by using reference angles. Example & & Check 430

22

EVCTON T 1Y TP T P T
identify the unit circle and trigonometric ratios. Exampie 1 436

23

AL Jigd e sl el Jiadl allas plisc

z‘ g T T B T R W T R T T i e T T R T T N R R T R N R T R e e T R T T N N e R R T T R e T N N e R TR R N e R R T T N
Use the properties of periodic functions to evaluate trigonometric functions. (13.1%) 441
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MCQ (3-4 marks)

AL JIgad dad sl apadi Jigdl allas sl

Use the properties of periodic functions to evaluate trigonometric functions.

Example 5 & Check 440

LW ghtads (tan) Jiads (cos) pladll rpars (sin) o Jas iy

26

Describe and graph the sine, cosine, and tangent functions. Key Concept * Sine and Cosine Functions 445
97 | Ws (tan] JBAs (cos) sl wes (sin) e Jsd Ay :

Describe and graph the sine, cosine, and tangent functions. (5-10) 451
29 Wi ghlas (tan) Jads (cos] phaldl s [5in) et Jas Liess 2 .

Describe and graph the sine, cosine, and tangent functions. (24-26) 452
- o ghiass (tan) ol (0os) phaill wonars (sin) wand Jas Lioy

Describe and graph the sine, cosine, and tangent functions.
30 b pheiads (tan) Jale (0os] phaidl anrs (5in) wend Jas ad dllad Jlpull Liwoy

Describe and graph trigonometric functions other than sine, cosine, and tangent.
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Simplefy ratsomal expressions.

Example 2 & Check

Simplify each expression.

(6x2— 5xy )(x + 2y)
(x + y)(5y — 6x)

(7y — 3x)(5x — 1)
(5x3+ x 9(3x — 7y

x(x+2y)
x+y

A)

_ x(x+2y)

B) x+y

x(x+y)
C) xX+y

—x(x+2y)
X=y

D)

D)

5x—-1
x2(5x+1)

A) —

(7y—3x)(5x—-1)
) x2%(5x+1)(3x—7y)

1
€)=
5x—1
5x3+x2
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Simplefy ratsonal exprezsions by multiphring and dividing

Example 3

13

Simplify each expression.

3x 12x2%y 10d®> 30c3d? 14xy?z3  7Twxyz 64a’b>  12a*b3c
8y 9xy3 6cd  4c 21w*x2z 12w2y3z 35b2c3f* * 70abcf?
; 2 32D
Yy
A) oxz A)5a 9c3 ) Tows ) 3ac3f?
2 7Z 32b
22 B 24 ) B)
r — 5
72% -1
X C 32ba
C ) 5 C)———
7Z
2 D 32b
) X D) 962 ) 18w?2 )=
2y3 3ac3f
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Simiplify ratiomal expressions by multiphying and dividing

Examiple 5 & Check

Simplify each expression.

3x
X—y
6xy
4x*>— 4y 2

A) (x+y)
y

(x-y)
B
) y

2(x-y)
C) 5

D) 2(x+y)
y

p) XXy

2y

) XE=3Y)

2y

D) 2
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Add and sulbtract rational expression

Simplify each expression.

2x Ty

Oy 6z

2xz—21y?
)

18yz

35a+8bc
20b>2 B)

4xz—21y?
18yz

35a+8bc?
200 0)

)

2xZ+21y?
18y2z

35a—8c?
4x7—y>2

20b D) y
18y2z

D)
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Add and subtract rational expressions

Simplify each expression.

2x + 1 7 3x 2x2

x%2x—15  5x—15 Ax2} 4 4_ 1

3x—30 33 —8x2
) 5(x—3)(x+5) A) 4(x24+1)(x2-1)

3x+30
) (x—3)(x+5)

) 3x3-8x?2
4(x+1)(x—1)

3x—-30

) (x+3)(x+5) C) 3x3-8x%2-3x
4(x+1)(x—1)

) 3x—30
5(x—3)(x—5) ) 3x3-8x2—-3x
4(x%+1)(x%-1)
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Determine properties of reciprocal functions

Key Concept « Reciprocal Functions

1
fix) =x
hyperbola

Parent function
Type of graph
Domain and range

Asymptotes x=0andfix) =0
Intercepts none
Not defined x=0

all nonzero real numbers

What is the parent
reciprocal function?

What type of graph does
f(x) = i produce?

Which value is NOT in the
domain of f(x) = i ?

Which value is NOT in the
range of f(x) = % ?

A) x?
B)i

C) |x|
D) Vx

A) Parabola
B) Circle

C) Hyperbola
D) Line

A) 3
B)%
C) 2
D) 0

A) 3
B)%
C) 2
D) 0
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Determine properties of reciprocal functions

Key Concept * Reciprocal Functions 327

Key Concept « Reciprocal Functions

Parent function fix) = %
Type of graph
Domain and range

Asymptotes
Intercepts none
Not defined x=0

hyperbola
all nonzero real numbers
x=0andfix)=0

Ax),x# 0

V.

What is the vertical

asymptote of f(x) = % ?

What is the horizontal
asymptote of f(x) = i ?

Which statement is true
about the x-intercept of

f) =7

Which statement is true
about the y-intercept of

f) =7

A)x=0
B)y=1
C)y=0
D)yx=1

A)x=0
B)yy=1
C)y=0
D)yx=1

A) One x-intercept
B) Two x-intercepts

C) Infinitely many
x-intercepts

D) None

A) One y-intercept
B) Two y-intercepts

C) Infinitely many
y-intercepts

D) None
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Determine properties of reciprocal functions

Key Concept * Reciprocal Functions 327

Key Concept « Reciprocal Functions

1
fix) = x
hyperbola

Parent function
Type of graph
Domain and range

Asymptotes x=0andfix) =0
Intercepts none
Not defined x=0

all nonzero real numbers

A, x#0

V.

In which quadrants does
the graph of f(x) = i lie?

What happens to f(x) = 1

X
as x — 00?

What happens to f(x) =
as x » 0t?

1

X

Which statement is true
about the domain and
range?

A)land Il
B) Il and lll
C) | and Il
D) lll and IV

A) f(x) » o0
B) f(x) =0
C)f(x) »1
D) f(x) » —oo

A) f(x) > o
B) f(x) - 0
€) f(x) > 1
D) f(x) - —oo

A) Domain includes 0
B) Range includes 0
C) Both exclude 0

D) Both include 0
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Determing properties of reciprocal functicms.

Determine the values of x for which f(x) is undefined.
. 2 o —12 5 10
X) = —2x+5 X)) = —3x—7 fix) = % ) = =3
5 5 5 _ >
A)x:; A)X=E Iél)xzE A)x—z
B)x =3 B)x =3 B) x = B) x =
C)x=0 C)x=0 C)x=0 C)x=20
7 7 7 /
) x 3 ) x 3 D) x 3 3
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Graph transformations of reciprocal functions. Example 4 & Check 331 & 332

Reflected

about x-axis

Key Concept * Reciprocal Functions

—f(x)
Vertical 1 {_\ S Dilation Vertically
i = LB | expand (Streteh) jal > 1
Parent function fx) =+ Asymptote T xpand (Stretch) |a| >
T (x) x¢0 Compress 0 < |a| < 1
Type of graph hyperbola | T a
Domain and range | all nonzero real numbers 1 g(x) =3k
Asymptotes x = 0and f(x) = ! L . xX—h
Intercepts none HqArizonte;I | { | >
symptote . .
Not defined x=0 y [p ' ' Bl Horizontal translation Vertical transiation
SN A (+) Shift LEft (+) Shift upP
(—) shift Right (—) shift Down

(vertical asymptote) (horizontal asymptote)

Horizontal asymptote: For f x) = the horizontal asymptote is f(x) = 0. For a reaprocal

b( )
function of the form f(x) = + k, where k is a constant, the horizontal asymptote is f(x) =
b( )

Vertical asymptote: For f(x) = —_ the vertical asymptote is found where b(x) = 0. For example,
Y P b(x)

for f(x) == the vertical asymptote is x = 0.
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Graph transformations of reciprocal functions.

331 & 332

Graph g(x) = x__-:l‘l — 2. State the domain and range.

Transformations

Domain and Range

A) i

- N

» & A L b Lo

1 3 4 5 6

A) a = —4, reflected about x-axis and
stretched vertically.
h = —1, translated left 1 unit
k = —2, translated down 2 units

B) a = —4, reflected about x-axis
and compressed vertically.
h = 1, translated left 1 unit
k = —2, translated down 2 units

C) a = —4, reflected about x-axis and
compressed vertically.

A) Domain {x | x # 2}
Range {y |y # —1}

B) Domain {x | x # —1}
Range {y | y # 2}

C) Domain {x | x # —1}
Range {y | y # —2}

D) Domain {x | x # —2}
Range {y |y # —1}

C) | IR : h = 1, translated right 1 unit Vertical and Horizontal Asymptotes
5 k = —2, translated up 2 units A) VA x =2
2 BSSSESS] SSES 158N S8R0 D) 4 refl 4 b HAy=-1
1HPEESER EEEL) ] a = —4, reflected about x-axis o
6 54 3 -2 10| 1 2 w 5 5 4 3 2 -10 M/sj:_; and stretched vertically. B) \l_/IAA;C: _21
S S 38 FSa8 EEad eme i Rt e e e ‘ P '1/ ERnEEREn h = 1, translated right 1 unit ‘
2 EEd S iR SR R aE] i R k = —2, translated down 2 units |[C) VA:x = —1
-4 H.A y = 2
- D) VA: x = =2
HAy=-1
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Graph transformations of reciprocal functions. 331 & 332

Graph g(x) = 1 7t 3.

X —_—
Graph Transformations Domain and Range
A) ESSmtmsstmssssmansLt suss| unssmsnsmsmssbmss| B) e RS SN B RS2 s | Sams mams mams sman A) h = —1, translated left 1 unit A) Domain {x | x # 1}
EEEfRSEEEERRERaCEonan anmnmnimanin k = —3, translated down 3 units Range {y | y # 3}
................... o T e e
i B) h = 1, translated left 1 unit B) Domain {x | x # —1}
R S CRR S I8 k = 3, translated down 3 units Range {y | v # 3}
L2
; C) h = 1, translated right 1 unit C) Domain {x | x # —1}
i k = 3, translated up 3 units Range {y | y # —3}
‘ : D) h = 1, translated right 1 unit D) Domain {x | x # 3}
k = —3, translated down 3 units Range {y |y # —1}
f i Vertical and Horizontal Asymptotes
EREs Amas RanE SESH Sess Sams Raa A) VA:x =3
= B R S ) B (R ERSS SO SO0 P01 HAy =1
s, B) VA:x =1
14 5 U EE B HAY =3
| 5 L4l C) VA: x = —1
542 20l 2 3 4 ik HAy =3
Hat 6l D) VA:x =3
-3 el HAy=-1
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Graph rational functions with vertical and horizontal asymptotes.

Key Concept » Vertical and Horizontal Asymptotes

Key Concept « Vertical and Horizontal Asymptotes

If fix) = b[x
factors other than 1, and b(x) # 0, then:

« f(x) has a vertical asymptote whenever b(x) =

« fix) has at most one horizontal asymptote. :

No horizontal asymptote

ax"

Rk s

: I

| !
n>m n<m
2x—1
3x%2 -1
y=0

, a(x) and b(x) are polynomial functions with no common

p 2
2x- —1

For a rational function

f()——

If the degree of the
numerator is less than the

How many horizontal It the degree of the

a vertical

b(x) '
asymptote occurs when:

asymptotes can a rational
function have at most?

degree of the denominator,
the horizontal asymptote is:

numerator is greater than
the degree of the
denominator, then:

A)alx) =0
B) b(x) =0
C) a(x) = b(x)

D) Degree of
numerator is greater

A) None
B) One
C) Two
D) Infinite

A)x=0
Byy=1
C)y=0

D) No horizontal
asymptote

A)x=0
Byy=1
C)y=0

D) No horizontal
asymptote
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Graph rational functions with vertical and horizontal asymptotes.

Key Concept » Vertical and Horizontal Asymptotes

Key Concept « Vertical and Horizontal Asymptotes

If fix) = b[x

, 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) =
« fix) has at most one horizontal asymptote.

ax"

b xm

fx) =

n>m
2x% —1
3x—1

No horizontal asymptote

i
n<m
2x—1
3x2 -1
y=20

If the degree of the
numerator equals the

degree of the denominator,
the horizontal asymptote is:

Find the horizontal

asymptote of f(x) = 3;2 J_r;

Find the horizontal

asymptote of f(x) = 2x+i

Find the horizontal
x*+2

asymptote of f(x) = i

A) Ratio of leading
coefficients

B) Product of leading
coefficients

C)y=0

D)No asymptote

A)y=0

5
B)y =7

3
C)y=:

D) No horizontal
asymptote

A)y=0

5
B)y =7

3
Oy=:

D) No horizontal
asymptote

A)y=0

5
B)y =7

3
COy=:

D) No horizontal
asymptote
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Graph rational functions with vertical and horizontal asymptotes. Key Concept » Vertical and Horizontal Asymptotes

Key Concept « Vertical and Horizontal Asymptotes

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

ax"

fx) =

bxnl

| !
factors other than 1, and b(x) # 0, then:

n>m
» f(x) has a vertical asymptote whenever b(x) = 0. T

. 3x—1
« fix) has at most one horizontal asymptote. Nodwilenetelaymptois

What is the vertical What is the vertical

. . Which function has Which function has no
asymptote of f(x) = —, | asymptote of f (x) = =* horizontal asymptote y = 1

' ?
x2—9 horizontal asymptote

2x+1
Ay =4 Ay=4 A= Dy
B)x =3 B) x =3 B)x3+1
C)x =43 C) x =43

D)y=0 D)y=20
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Graph rational functions with vertical and horizontal asymptotes. Example 1 3374338

Graph f(x) = =<
ra X) =
P +

Graph Find zeros Find the asymptotes

2
A)X:?) A) V.A.X——g

2 H.A: none
B) X = 3

B) V.A:x=—§

2
Ox=-3 HAy =0

D)yx=0

C) VA: x =
H.A: non

2
3
(S

D) VA:x =0
HAy=1

Fatima Alsaeedi/ Telegram: @FatimalAlsaeedi




Bl Al 2 AN (U I g S dpimld Jiga Jeld

Graph rational functions with vertical and horizontal asymptotes.

Example 1

33784338

(0.5x — 1)
X

Consider g(x) =

Graph

Find zeros

Find the asymptotes

A)x =105
B)x=1
C) x =-05
D)x =2

A) VA:x=0
H.A: none

B) VA:x =0
HAy =20

C) VA: x =2
H.A: none

D) VA: x =2
HAy =05
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Graph rational functions with obligue asymptotes and polnt dise ontimuity.

Key Concept = Oblique Asymptotes

An oblique asymptote, or slant asymptote, is neither horizontal

=
<
-~

nor vertical. 1
fol = 3 +8[ 6]} ¢
Key Concept « Oblique Asymptotes 2x—14h ,/

2 1

alx) . . . g
If , where a(x) and b(x) are polynomial functions with no >
X) = 5 () (x) are poly 564201 2 4 6 5%

common factors other than 1and b(x) # 0, then fix) has an oblique P

asymptote if the degree of a(x) minus the degree of b(x) equals 1.

The equation of the asymptote is fix) =

alx)
bx) with no remainder.

What is another name for
an oblique asymptote?

An oblique asymptote is:

A rational function has an
oblique asymptote when:

Which function has an
oblique asymptote?

A) Vertical asymptote
B) Horizontal asymptote
C) Slant asymptote

D) Curved asymptote

A) Vertical
B) Horizontal
C) Neither horizontal nor

vertical

D) Parabola

A) Degree of numerator —
degree of denominator = 1

B) Degree of denominator is
greater

C) Degree of denominator —
degree of numerator = 1

D) Degree of numerator =
degree of denominator

x2% 1
x2—4

A4)

x2+3x+1
x+1

B)

Fatima Alsaeedi/ Telegram: @FatimalAlsaeedi




11 b Jla i dlmii g Pl il s Dl el Tl L

Graph rational functions with obligue atymptotes and peoi it dise Gt Pty

Key Concept = Oblique Asymptotes 340

An oblique asymptote, or slant asymptote, is neither horizontal

fix) 5
nor vertical. |§ /y
fol = 3x2+8 6y ¢
Key Concept « Oblique Asymptotes —-114 : ,/
alx . . . 2l
If fix) = B’ where a(x) and b(x) are polynomial functions with no s d T T
common factors other than 1and b(x) # 0, then fix) has an oblique P

asymptote if the degree of a(x) minus the degree of b(x) equals 1.

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

>
‘\
-
-
o0
TR

. If the degree of the
What method is used to The equation of the Determine the type of numerator is 3 and the

find an oblique asymptote? oblique asymptote is: asymptote for f(x) = al +22 degree of the denominator
is 2, the function has:

A) Long/ Synthetic division | A) The remainder only A) Horizontal A) A vertical asymptote
B) Graphing only B) The denominator B) Oblique .
B) An oblique asymptote
C) Factoring C) The x-intercept C) Vertical
o , , C) A horizontal asymptote
D) Substitution D) The quotient without D) None
the remainder D) No asymptote

Fatima Alsaeedi/ Telegram: @FatimalAlsaeedi



(SR [, U 1N WP P 1 [ TR L WL TS
Graph rational functicrs with obligue aymptotes snd poirt dise cntinaity.

12

Example 5 341

Key Concept - Point Discontinuity

If fix) = %, b(x) # 0, and x — c is a factor of both a(x) and b(x), then

there is a point discontinuity at x = c.

2 -4 2 2-2x-8 x2—64
fix) = >— fx) = X3 o)== foy=—

Graph each function. Find the point discontinuity.

X+ 3 x—4 8

A)x =-3 A)x =-3 A)x =-3 A)x =-3
B)x =4 B)x =4 B)x=4 B)x =4
C)x=-2 C)x =-2 C)x=-2
D)x =8 D)x =8 D)x =8

4

:

1

i3 2 10 1 2 3 4
:
{111 .
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Solwe rational equations .

Solve each equation. Check your solutions.

7 9 55 X 2 10 36
+ +

12 x—4 48 - a+2  a+5 247,410

—dan

_1 7 1 7
A)x =-and A) x = Zand 7

B)x =20 B) x =20
C)yx=17 C)x=7

_1 ! 1 _1
D)x_z 2 2 D)x_z
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Lolwe rational equations .

Solve each equation. Check your solutions.

2m _ m*+Im+4 _ 4m | 3x _x2-Tx—-4 _ 5
m-4 3m-1gm+24 3m-6|x—4 x> 1A X+ 4

A)x=1 A)x =-3
B)x=4 B)x=—-4
C)x=-1 C)x = —3and —4
D)x=—-1and 4 D)x =3
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Dirans and find angles in standard position. Example 1 & Example 2 & Check 418
Draw an angle with the given measure in standard position. 7Y
QI QI
o o 90° < B < 180° 0° <6< 90°
201 29 150, 5 >0
180° < 8 < 270° 270° < 8 < 360°
y ] QIII Qv
A) B) A) B) v'y
\ \ 270°
© :_/V"a > x :—/V"ﬁ e
i Ay Ay
) D) ) D)
' S A SR VA
' \ \
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Dirans and find angles in standard position.

Example 1 & Example 2 & Check

418

An angle of 200° in
standard position has its
terminal side in:

An angle of 475° in
standard position has its
terminal side in:

An angle of -400° in
standard position has its
terminal side in:

An angle of -320° in
standard position rotates:

A) Quadrant |
B) Quadrant I
C) Quadrant I
D) Quadrant IV

A) Quadrant |
B) Quadrant I
C) Quadrant llI
D) Quadrant IV

A) Quadrant |
B) Quadrant
C) Quadrant lll
D) Quadrant IV

A) Quadrant |
B) Quadrant I
C) Quadrant I
D) Quadrant IV

An angle of 200° in
standard position rotates:

An angle of 475° in
standard position rotates:

An angle of -400° in
standard position rotates:

An angle of -320° in
standard position rotates:

A) 475° counterclockwise
B) 475° clockwise
C) 200° clockwise

D)200° counterclockwise

A) 475° counterclockwise
B) 475° clockwise
C) 200° clockwise

D)200° counterclockwise

A) -320° counterclockwise
B) -400° clockwise
C) -320° clockwise

D) -400° counterclockwise

A) -320° counterclockwise
B) -400° clockwise
C) -320° clockwise

D) -400° counterclockwise
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Draw and find angles in standard position.

Find a positive coterminal
angle for 35°.

Find a negative coterminal
angle for 35°.

Find a positive coterminal
angle for -50°.

Find a negative coterminal
angle for -50°.

A) -325°
B) 395°
) 310°

D) -410°

A) -325°
B) 395°
) 310°
D) -410°

A) -325°
B) 395°
) 310°
D) -410°

A) -325°
B) 395°
) 310°
D) -410°

A 450° angle is coterminal
with:

A -210° angle is coterminal
with:

Which angle is coterminal
with 810°7

Which angle is coterminal
with 1110°7

A4) 30°
B) 90°
C) 150°
D) 270°

A) 30°
B) 90°
C) 150°
D) 270°

A) 30°
B) 90°
C) 150°
D) 270°

4) 30°
B) 90°
C) 150°
D) 270°
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Comvert between degrees and radian measures and find arc lengths by using central angles.

Example 4 & Example 5 420
Key Concept «- Convert Between Degrees and Radians
Degrees to Radians Radians to Degrees
To convert a degree measure to To convert a radian measure to
radians, multiply the number of degrees, multiply the number of
di . 180°
degrees by ~=. radians by —=—.
. o 0 . . o 0 . . 11w . . 7T
Rewrite -100° in radians Rewrite -220° in radians Rewrite - n degrees Rewrite - N degrees
A) — 111 B) 117 A) 11w B) 117z |4) 210° A) 210°
9 9 9 9 |B) 495° B) 495°
51 51 51 51T o o
C) —— D) — _2z 21 1C)120 C) 120
)= Dy 10-5 D3
D) 60° D) 60°
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Convert between degrees and radian measures and find arc lengths by using central angles.

Key Concept * Arc Length & (63,64)

415 & 422

Key Concept - Arc Length

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

Symbols: s = rf

Which formula is used for arc length
when 0 is in radians?

A wheel has radius 10 cm and rotates
through S?E radians. Find s.

If s =15m cm and r = 5 cm, what
is 0 in radians?

A)s=1r0
B) s = mir?
C)s = 2mr

6
D)S —;

A) 2t cm
B) 151t cm
C) 3t cm
D) 61t cm

A) 2t cm
B) 151t cm
C) 3t cm
D) 61t cm
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Convert between degrees and radian measures and find arc lengths by using central angles.

Key Concept » Arc Length & (63,64)

Key Concept - Arc Length

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

Symbols: s = rf

Find the arc length when
d =12cmand 6 = gradians.

A) 12.4in
B) 11.0 cm
C) 6.28 cm
D) 84 in.

A) 124 in
B) 11.0 cm
C) 6.28 cm
D) 8.4 in.

A) 124 in
B) 11.0 cm
C) 6.28 cm
D) 84 in.
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Convert between degrees and radian measures and find arc lengths by using central angles. Key Concept » Arc Length & (63,64)

Key Concept - Arc Length

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

Symbols: s = rf

415 & 422

A traffic circle, or roundabout, is a circular roadway at the intersection of two or more streets that allows cars to
travel through more continuously than a traffic light or stop sign. The diameter of a traffic circle is 160 feet. How far
does a car travel in the roundabout if it goes three-fourths of the way around?

A) 120 ft
B) 377 ft
C)377 m
D) 120 m
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Find valwes of trigonometric ratios.

Key Concept — Trigonometric Functions in Right Triangles

If 6 is the measure of an acute angle of a right triangle, then the
trigonometric functions involving the opposite side opp, the
adjacent side adj, and the hypotenuse hyp are defined as

follows. Reciprocal Functions

N _opp . __hyp
sine:sin 0 = hyp cosecant: csc 6 = 555
. adj
cosine: cos 0 = W:) secant: sec 0 = ?—;

opp adj
tangent: tan 6 = - cotangent: cot 6 = 555 45

Find sin @ Find cos 6 Find tan 6

A) B) B) B)

¢) D) D) D)

Fatima Alsaeedi/ Telegram: @FatimalAlsaeedi




AN s o S
Find valwes of trigonometric ratios.

Key Concept — Trigonometric Functions in Right Triangles

If 6 is the measure of an acute angle of a right triangle, then the
trigonometric functions involving the opposite side opp, the
adjacent side adj, and the hypotenuse hyp are defined as

follows. Reciprocal Functions

N _opp . __hyp
sine:sin 0 = hyp cosecant: csc 6 = 555
. adj
cosine: cos 0 = W:) secant: sec 0 = ?—;

opp adj
tangent: tan 6 = - cotangent: cot 6 = 555 45

Find csc 0 Find sec 6 Find cot 6

28

A4) e

28
B) 7c

53
C) D) ¢ D) i—i
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Find valwes of trigonometric ratios.

Key Concept — Trigonometric Functions in Right Triangles

If 6 is the measure of an acute angle of a right triangle, then the
trigonometric functions involving the opposite side opp, the
adjacent side adj, and the hypotenuse hyp are defined as

follows. Reciprocal Functions

N _opp . __hyp
sine:sin 0 = hyp cosecant: csc 6 = 555
. adj
cosine: cos 0 = W:) secant: sec 0 = ?—;

. _ opp : _ad
tangent: tan 6 = adj cotangent: cot 6 = 555

Find sin @ Find cos 6 Find tan 6

A) < B : B) : B)

C) & D) 2 D)
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Find valwes of trigonometric ratios.

Key Concept — Trigonometric Functions in Right Triangles

If 6 is the measure of an acute angle of a right triangle, then the
trigonometric functions involving the opposite side opp, the
adjacent side adj, and the hypotenuse hyp are defined as

follows. Reciprocal Functions

N _opp . __hyp
sine:sin 0 = hyp cosecant: csc 6 = 555
. adj
cosine: cos 0 = W:) secant: sec 0 = ?—;

. _ opp : _ad
tangent: tan 6 = adj cotangent: cot 6 = 555

Find csc 0 Find sec 6 Find cot 6

A) 8 B) % B)

C) : D) 2 D)
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Find valwes of trigonometric ratios.

h:m# 2 & Check

If sinf@ = %, then csc 0=

If cos @ = i, then
17
sec 6=

If cosA = i, then
13
Sin A=

If cosA = i, then
13

tan A=

If cosA = i, then
13

cot A=

9
If cosA = —,
13

csc A=

then

If sec B = %, then
sin B=

2T ol

A) ==

2T ol

‘A) 44

13v22

C) 44

13
D)?

A) =~

\/_

9V22

A7

C) .1
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Find valwes of trigonometric ratios.

If secB = %, then If sec B = %, then If secB = %, then
tan B= csc B= cot B=

If tan C = 3, then sinC=

a7 11 47 11 47 11 3
NS B (AT B A B (P BV
47 37 47 37 47 37 V10 v10
O D% |07 D3y |O7 D3y |[9% B3

If tan C = 3, then cosC= If tan C = 3, then secC= If tan C = 3, then cscC=

A== B)VI0 A=  B)VI0 A= B)VIO

()Y gy D0 ()0 gy D0 gy Y10
10 3 10 3 3
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Find values of trigonometric functions by using reference angles.

Quadrant i

Quadrant |

8' =8 — 180°
8 =6—m

Quadrant lll
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Quadrant IV

Quadrant |

csc +
secC -
cot -

Quadrant 1] |

T sin-  cscC-
cos -  secC-
tan + | cot +

Quadrant |

sin+ csc+

cos + | sec +
tan+  cot +

Quadrant IV
sin-  cCscC-
cos + sec +
 tan- | cot -
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Find values of trigonometric functions by using reference angles.

Sketch each angle. Then find the measure of its reference angle.
45°

155°

A)45°  B)30° A)45°  B) 30°
€) 25° D) 60° C) 25° €) 25° D) 60°
Ll el

9 6

A)45°  B) 30°
D) 60°

2 2
A){ B)% A)?” B)%

4
D) |05 D3

C)%”
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Find the exact value of each trigon;ometric function.
tan 2% cos (- 11T) sin (—150°)
4) -1 B) V2 A) -1 B) V2 A) —- B) V3
V2 12 V2 12 1
O)-~ D)+ C)—— D)7 C) —V2 D) -
713 )
CSC 7 sec 225 cot 30
4 -1 B) V2 A~ B) V3 Ay -+ B) V3
V2 12 1 1
- D)— C) —V2 D) - ) —V2 D) -
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Identify the unit circle and trigonometric ratios.

236

The terminal side of angle @ in standard position intersects the unit circle at each point P.

Find cos 6 and sin 6.

P(cosf,sin#)

p(-12,2 2 P(0,-1)
13’13 5’ 5 )
A)cosé?:% A)c059=—E A) cos8 =0
Sin@:% sinf = —- sinf =1
B)cos 6 = —1
5 0 = 0
B)COSQZE B) cosf = —= sinf =
sinf = ——= sing = —= C) cosf =1
13 sinf =0
12
C)COSHZ_E C) cos0 = —— D) cos8 =0
sinf = — sing = — sing = -1
3
D)cosez—% D)c059=§4
sinh = —— sinf = -
13 5
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Identify the unit circle and trigonometric ratios.

Exampile 1 436

I R
i it—ci R - 0,1 X

The point (—2,2) lies in which Which angle ras ‘gt circle X e - o 5

quadrant? point (E’ — 7) ? :
A) Quadrant | A) 60°
B) Quadrant Il B) 120°
C) Quadrant lll C) 240°
D) Quadrant IV D) 300°
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Use the properties of periodic functions to evaluate trigonometric functions.

Determine the period of the function.

1+
BEASRCES

-1

'

10 B2r  O)F

D) 5

A) 10

B) 2n

| 1
|
2|1v In

10 B2r  O)F

D) 5

A) 10

B) 2m
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Use the properties of periodic functions to evaluate trigonometric functions.

24

Determine the period of the function.

ANWANA
RVERTEN

A)6
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Use the properties of periodic functions to evaluate trigonometric functions.

| Find the exact value of each expression.
107 - 2im tm
CcOS . SIN 2 COS 3
_1 V3 1 V3 _1 V3
H-3; B3 H-; BT D=3 B5
V2 1 V2 1 _ V2 -
O)—— D) O)—-—  D); C) — = D)
cos 60° sin 600° SIN 8_§T
4 V3 4 e 4) -1 By Y3
n: o p-2 H;  B-3 )~ )5
1 1 1 1 V2 1
C)E D)E C)E D)E C)—; D)E
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Describe and graph the sine, cosine, and tangent functions. Key Concept * Sine and Cosine Functions 445

Sine and Cosine Functions

Function y = asin bx y = acos bx

| d=u
oy 270" f60" 450 54‘ v *.JW-J 360° 45\\5~y
1

Domain All real numbers All real numbers

Parent graph

Range {y |yMin <y < yMax} {y | yMin <y < yMax}

yMax —yMin yMax —yMin

lal OR

Amplitude la| OR

Midline y=0 y=0
360° 360°
b b

Between Minimum point and Between Minimum point and
Maximum point Maximum point

Period

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

What is the amplltu'de of What is the period of What is the domain of What is the range of
the parent function :
. y = cosx? y = sinx? y = cosx?
y = sinx?
A)O A) 90° A) —-1<y<1 A)0<y<1
B)1 B) 180° B) All real numbers B) All real numbers
C) 360 C) 360° C)0 <x <360 C) -1 <y<1
D) —1 D) 720° D) Positive numbers only | D) — 360 <y < 360
What is the midline of the Betvyeen which yalues do Which function starts at What is the maximum value
. : the sine and cosine graphs of the parent sine
parent sine function? : (0,1)7? :
oscillate? function?
A)y=0 A) O and 1 A)y =cosx A) —1
B) x =0 B) -360 and 360 B) y = sinx B) 0
Oy=1 C)-2 and 2 C)y =tanx €)1
D)x =1 D) -1 and 1 D)y = x? D)2
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Describe and graph the sine, cosine, and tangent functions.

Find the amplitude of each function.
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Amplitude lal
y = 2 cosf y = 2sinf y = cos 0
3
H: B2 o1 |nd p2z o1 |[AH; B2 01
1
D)§ E)3 D) - E)3 D) - E)3
y = %CDSH y = %SIHQG y = 3 cos20
3 3
A B2 01 N Bp2z o1 (D Bz O1
1 —
D)~  E)3 D)~  E)3 D) E)3
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(5-10)

Describe and graph the sine, cosine, and tangent functions.
Find the period of each function. Period %
y = 2 cosf y = 2sinf y=c05129
A) 90° B) 720° A) 90° B) 720° A) 90° B) 720°
C)180° D) 360° C)180° D) 360° C)180° D) 360°
y = %CDSH y = %SIHQG y = 3 cos20
g g gl
A)= B) 4m A) = B) 4m A)— B) 4m
2 2 2
C)m D) 21t C)m D) 21 C)m D) 21
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Describe and graph the sine, cosine, and tangent functions.

(24.26

452

For each graph, identify the period

A) 90°
B) 360°
C) 180°
D) 270°

A) 90°
B) 360°
C) 180°
D) 270°

A) 90°

B) 360°
C) 180°
D) 270°
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Describe and graph the sine, cosine, and tangent functions.

(24-26)

For each graph, write an equation.

Function

y = asin bx

y = acos bx

odd
t
A)y = 2sin2x A)y = 2sin2x A)y = 2sin 2x
3 3 3
B)y=§cosx B)y ==cosx B)y =—cosx
2 2
C)y = 5sin 2x C) y = 5sin2x C)y = 5sin2x
D)y = 2cos 2x D)y = 2cos 2x D)y = 2cos 2x
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where n is an integer.
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Describe and graph the sine, cosine, and tangent functions. Example 1 & Check 455 & 456
Graphs of Tangent Functions
Function y = atan bx
(90 + 180m)°
. *
Domain v I.x ~ 1bl Graph
n is an integer}
Range All real numbers Y
Amplitude undefined T
180° [ T y=1tanx
i OR — T
Period bl bl I
180n mn ) _ -
x-intercepts 1] or |b|’ wheremisan 1 _21q
integer.
Midline y=20 T
_(90+180n)° (§+7m)° _,_
Asymptotes = "
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Describe and graph the sine, cosine, and tangent functions.

455 & 456

Find the period, asymptotes, x-intercepts, midline, and transformations of each tangent function. Then graph the function.

s o]
(E‘F TETI)

y = tan 3x
180° T
m OR 1o

_ (90+180n)° or
|b| |b|

180n mn
or —

bl |b|

Find the period

Find the asymptotes

Find the x-intercepts

Find the midline

A) 360°
B) 45°
C) 720°
D) 60°

A) x = =30,0,60
B) x = —30,0,30, 60
C) x = —30,0, 30
D) x = 0,60,120

A) x = 0,30,60

B)x = 0,60,120

C) x = —60,0, 30

D) x = —60, 60, —120

Ay=1
B)y=0
C)y=2
D)y=-1
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Describe and graph the sine, cosine, and tangent functions.

29

455 & 456
Find the period, asymptotes, x-intercepts, midline, and transformations of each tangent function. Then graph the function.

y = tan 3x

Transformations Graph

A) a = 3, stretched vertically.

B) a = 3, compressed horizontally.

C) b = 3, compressed horizontally.

D) b = 3, stretched vertically.

y = atan bx

Reflected about l \A Horizontal Dilation

the x-axis —f(x) . — Stretch: 0 < [b| < 1
Vertical Dilation Compress: |b| > 1

Stretch: |a| > 1
Compress: 0 < |a| < 1
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W kel (tan) Jiads (cOs) plasll s (5in) cpund Jig Lioy

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

455 & 456

Find the period, asymptotes, x-intercepts, midline, and transformations of each tangent function. Then graph the function.

s o]
(E‘F TETI)

_ (90+180n)° or
|b| |b|

180n mn
or —

bl |b|

Find the asymptotes

Find the x-intercepts

Find the midline

y = tan 0.25x
180° T
o O 7
Find the period
A) T
By I
) 4
C) 4t
D&
)3

A)x = -2m2n

B) x = —4m, 0,4n
C)x =-2m0,2n
D) x = —4m, 0,21

A)x = -2 2n

B) x = —4m, 0,4n
C)x =—-2m0,2n
D) x = —4m,0,2m

Ay=1
B)y=0
C)y=2
D)y=-1
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Describe and graph the sine, cosine, and tangent functions.

29

Example 1 & Check 455 & 456

Find the period, asymptotes, x-intercepts, midline, and transformations of each tangent function. Then graph the function.

y = tan 0.25x

Transformations Graph

A) a = 0.25, stretched vertically.

B) a = 0.25, compressed vertically.

VY

C) b = 0.25, compressed horizontally.

D) b = 0.25, stretched horizontally.

l.V
) 4-
y = atan bx |
Reflected about l \A Horizontal Dilation :

the x-axis —f(x) . — Stretch: 0 < [b| < 1
Vertical Dilation Compress: |b| > 1

Stretch: |a| > 1
Compress: 0 < |a| < 1

2nt\ 4t 67
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Describe and graph trigonometric functions other than sine, cosine, and tangent.

Key Concept * Graphs of Reciprocal Functions

458

Graphs of Reciprocal Functions
Function y = acsc bx y = acot bx
Graph
60°? |
H b
: {x|x # 180n° n is an {x|x =+ (90 +180n)° nis {x|x # 180n° n is an
Domain : : .
integer} an integer} integer}
Range fyly<—-lory =1} {yly<—-lory =1} all real numbers
Amplitude undefined undefined undefined
Period 360° 21 360° 21 180° [
erio or — or or —
|b| |b| |b| |b| |b] |b]
180n __ mn 90+180n  ~+7n 180n __ 7n
Asymptotes D] or Ib| Ib| or 2|b| |b| or |b|
Midline y=20 y=20 y=20
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Describe and graph trigonometric functions other than sine, cosine, and tangent.

Key Concept * Graphs of Reciprocal Functions 458

What is the period of the
parent function y = cotx?

Which reciprocal function
has the domain
{x1x #(90+180n)° nis
an integer}?

What is the range of
Yy =Ccscx?

What is the amplitude of
y =secx?

A T B
)5 B)m
31

A) y =secx

B) y = cscx
C)y = cotx
D)y =tanx

A)y<—-lory=1
B)—1 <y<1
C) 360

D) All real numbers

A1l

B)O

C) 360

D) Undefined

Which reciprocal function
has all real numbers as its

What is the midline of the
reciprocal parent functions

For y = csc3x, what is the
maximum value?

For y = 3secx, what is the
minimum value?

range? shown?
A) y = secx ADx=0 A) (—60,1) 4) (3,0)
B) y = cscx B)yy=1 B) (—30,—1) B) (180,—-3)
€) y = cotx )y =0 €) (30,~1) €) (=90, 3)
D)y =tanx D) Undefined D)(60,—1) D) (0,3)
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