EOT1 Coverage Answers

12 General
Ms. Lana



ldentify and evaluate functions and state their domains

(39-46)

10

P e ssinis e sty ot e iy
- x+1
39, () =—+12 40. g(0) =——
x2+517+4 X" —3x —40
SOLUTION: SOLUTION:
When the denominator of When the denominator of
O N x+1 , .
.'f"("!;‘h\ _ X +12 . . (I J= 7 T 1s zero, the expression 1s
RIS — is zero, the expression 1s 2 _ 3¢ —40
X7 oX T undetined.

undefined.
C+5x+4=0

(x+4)x+1)=0
x=—4 x=-|

Therefore, the domain of this function 1s all real
numbers except x = —4 and x = —1, which can be

written as (—= ,—4) W (=4, —1) v (-1, =).

ANSWER:

(_OO.‘! _4) ~ (_4.". _l) - (_15 OO)

v =3x-40=0
(x-8)x+5)=0

r=8 x==5

Theretfore, the domain of g(x) 1s all real numbers
except x = 8 and x = — 5, which can be written as

(—=m =5) v (-5,8) v (8, m).

ANSWER:

(_ o _5) -’ (_5.". 8) - (8" I)




ldentify and evaluate functions and state their domains

LiYlone dodmlg lgand alomaly Jiguadt e iyt

(39-46) 10

41.g(a) = ||.l'1+a2

SOLUTION:

There 1s no value of a that will make the expression

| 2
14+a" yndefined. Any value that 1s squared will

be nonnegative. Any nonnegative number plus one
will also always be nonnegative. Therefore, the
domain of g(a) includes all real numbers or (—

o _-,T' )

ANSWER:
(-0, ®)

42 .h(x) = V6 —x*

SOLUTION:

The square root of a negative number cannot be a

real number, 0 6 — x° = 0.

6—x?>0
62Xx

JEE + x
b iy ‘fgorxlj —,/E

Ifﬁ—xz:jﬂ.ﬂlﬂl xS ﬁ@'l’i = ﬁ

2

| g ||'_
If x were greater than +6 or less than — /6 . the

.
expression 6 — x~ would be negative, and thus
would not be a real number.

The domain of h(x) is [— w."E X x@ ].

ANSWER:

[ \?ﬁ . \E]

BI@O= e

SOLUTION:

This function is defined only when 4a — 1 = 0.
da—-1>0
da > 1
a>0D.25
The domain off(a) 15 (0.25, =).
ANSWER:
(0.25, =)




ldentify and evaluate functions and state their domains

' (39-46) 10
LiYlone dodmlg lgand alomaly Jiguadt e iyt
3 2 o
44.8(X) =—== 45.F(x)= = +
1’2 —16 X x+1
SOLUTION: SOLUTION:

)
This function is defined only whenx™ — 16 = 0.

x2 16 >0

x4 >16
+x =4
x>4orx< —4

If x were greater than —4 or less than 4. the
radicand would be negative. and thus would not be
a real number.

The domain of g(x) is (—= . —4) v (4. = ).

ANSWER:
(0.4 U@ »)

This function is defined only whenx # 0 and x + 1
# 0. Therefore. the function is defined for all real
numbers except x = 0 and x =—1. The domain off

(x)is (== .—1) w (=1.0) w (0. = ).

ANSWER:
(—oo, —1) W (—1,0) W (0, )

46.

o) - 6 N 2
B x+3 x-4
SOLUTION:

This function is defined only whenx +3 # 0 and x
— 4 # 0. Therefore. the function is defined for all
real numbers except x = -3 and x = 4. The domain

ofg(x)is(—».-3) v (-3.4) v (4, »).

ANSWER:
(-2, =3) U (3.4 U@ )




) Use graphs of functions to estimate function values

Jigl pad pais Lg Jigald &bt Codbasll alasei

(16-23) 20
16. ANSWER: 18.  ANSWER: 21, <S8R ”
no y-intercept: zero: 1: y-intercept: 0; zero: 0: y-intercept: —2: zeros: —5._§:
Jx-1=0 Yx=0 6x° —x-2=0
- - al™ 1 . (2.\'4 |)(3\ 2)"0
(U.'l' |} _{{” (¥Vx) =(0) 2x+1=0 or 3x-2=0
P | 2
o x=0 x=-> v=3
x=]
17.  ANSWER: 19. ANSWER 29  ANSWER:
3 _1’-111TE‘I'CE]J'EZ 3: 1o Zeros. .}’-i.lltEI"CE]Jt: 8 zero: —2:
y-mtercept: 0: zeros: —1. 0. —: fv +3=0
2 W . k|
2x' = x* =3x=0 vx -3
X(2x=3)Nx+1)=0
x=0or 2x=-3=0or x+1=0
¥ & 2 ¥ =—1 ANSWER - ANSWER:
20 1*_u]fe]lcept' 9; Zero: ‘-r',' 23 . _1»"'1111:-"311'29131': 6: Zeros: —2, —3.
) 2 - 4.0 x“+3x+6=0
x° =6 b2 0 Y )0
(x=3)" =0 x+2=0 or x+3=0
-—3=0 x=-=) x=-3
x=J3




Use limits to describe the end behavior of function

sl (§ ylalt 2 gt s o gl pltied

Example-4 -JUa+(4A,4B) & Example-5 -JUa+(5A,5B)

28 &29

(22-29)

30

Use the graph of each function to describe its end behavior. Support the conjecture

numerically.
4A. Y A
N2 |
[ /
/ |
4 ]-2 0 2f;4?
i A
-p;¢m=xt4u+2

4B.

1ol
\ f(x)=‘TX3+3%—’—§
1/
—8 |4 Sf£%4 8 x
4 Y

Use the graph of each function to describe its end behavior. Support the conjecture

numerically.
5A. )
8 y
’ 4
= / =
-8 |-4 O 4 | 8x
AN | |
- 3x—2
| f(x)—x+1
1

5B.

8 y
f(X)— —6x2+ 4
2x% 4+ x4 1
8 4 4 8x|
"y
_4




Use limits to describe the end behavior of function Example-4 -JUs+(4A,4B) & Example-5 -Jls+(5A,5B) 23 &29

sl (§ ylalt 2 gt s o gl pltied (22-29) 30

22. 25.

ANSWER: ANSWER:
From the graph, it appears thatf(x) — wasx — — From the graph, it appears thatf(x) > -4 asx —» —
w andffx) — wasx — . » andf(x) ~* —dasx > @«

23. 26.

ANSWER: ANSWER:
From the graph, it appears thatf(x) ~» @ asx > — From the graph, it appears thatf(x) ~* —« asx
® andf(x) > —® asx —» w0, » —o andf(x) = ® asx > @,

24. 27.

ANSWER: ANSWER:

From the graph, it appears thatf(x) —» —= asx From the graph, it appears thatf(x) > 0 asx —» —
» o) andf(x) > ¥ aSx = @ o andf(x) *» Dasxy = o




Use limits to describe the end behavior of function

sl (§ ylalt 2 gt s o gl pltied

Example-4 -JUa+(4A,4B) & Example-5 -JUa+(5A,5B)

28 &29

(22-29)

30

28.

ANSWER:

From the graph, it appears thatf(x) —» 7 asx —»
w andf(x) —» 7asx > @«.

29.

ANSWER:

From the graph, 1t appears thatf(x) —» -2 asx —»
w andf(x) > 2asx > @,




Find intervals on which functions are increasing, constant, or decreasing

dailize of Al ol Baiie Jlsll Ladise 955 @1 Ol dads

(1-10)

40

1.

ANSWER:
[ 1s increasing on (—= , —0.5), decreasing on (—0.5,

1), and increasing on (1, #0).

2.

ANSWER:

f1s decreasing on (—# ,—2.5), increasing on (—2.5,
0), and decreasing on (0, = ).

3.

ANSWER:

f 1s decreasing on (—=° , 2.5) and increasing on (2.5,

4.

ANSWER:

f1s decreasing on (—« ,—1.5), increasing on (—1.5,
1.5). and decreasing on (1.5, = ).

5.

ANSWER:

f1s mcreasing on (—# , 0) and increasing on (0, = ).

6.

ANSWER:
/f1s increasing on (—« ,—6), decreasing on (—06, —3),
decreasing on (—3, 0), and increasing on (0, = ).




Find intervals on which functions are increasing, constant, or decreasing

dailize of Al ol Baiie Jlsll Ladise 955 @1 Ol dads

(1-10)

40

/. 10.

ANSWER.:
f1s mereasing on (—# ,—2), decreasing on (0, 4), and
mcreasing on (4, = ).

8.

ANSWER:

f1s mcreasing on (—« ,—4), decreasing on (—4, 4),
mcreasing on (4, 5), and decreasing on (5, « ).

9.

ANSWER:

f1s constant on (—« ,—3), mcreasing on (—5, —3.5),
and decreasing on (—3.5, @ ).

ANSWER:

f1s increasing on (— .90 ).




Graph and analyze radical functions and solve radical equations

dopdemlt coolmall g Lghdomdy Ll doydaedt Jigadt Judiad

Example-6 - Jls+({6A,6B,6C)

g1

(44-55)

g3

6A. 3x =23+ 1/18x— 18 6B. Vix+8+3=7 6C. Vx+7=3+V2—x

44.4=-6-2x +V31-3x 48. {f(d4x+164)" +36=100
no solution 3
45.0.5x = vJ4-3x +2 49. x=+2x-4 +2
ANSWER: ANSWER:
no solution 2,4
46. 3= 22-x - $3x-3 50,7+ (—36 —5x)° =250
ANSWER: A IVS WER :
13 9

—
47.|/(21-—5) =13 51.x =5+ Jx+1

ANSWER: ANSWER:
7 8

52. Jox—11+4=12x+1

ANSWER:
2,10

53. J4x—40=-20
ANSWER:

no solution

54. \fx+2 —1=+-2-2x

ANSWER:
-1

55. 7+1054-3x =11

ANSWER.:
10




Graph polynomial functions Example-2 -JUs+(2A,2B) 29

Loily Sgasdi 5,58 Jsall Likas (64-67) 105

Describe the end behavior of the graph of each polynomial function using limits.
Explain your reasoning using the leading term test.

2A. g(x) = 4x° — 8x> + 20 2B. hi(x) = —2x% + 11x* + 2x2
4 ¥
| i
[ X
|
L
|
o | X
64. | 65.
SOLUTION: SOLUTION:

Since lim f(x)=9 and lim f(x) =2, n is even and a,, is positive. Smce lim f{x)=-wand lim f(x)=2. nis odd and a,, is positive.
B B e e B L=l




] Graph polynomial functions Example-2 -JLs+(2A,2B) 99
Lol 29t 08 gl Likas (64-67) 105
57
h 4—61
60. !
SOLUTION:

67.

Since lim f(x)=ce and lim f(x)=—=,

n 1s odd and a,, 1s negative.

SOLUTION:

Since lim f(x)=-w and |

R L

im f{x)=-w, nisevenand a, 1s negative.




Divide polynomials using long division and synthetic division

Ao S dauilly d ghaall davudll alassinb 2gaodl B8 Jlg ) daud

(9-28)

115

Divide using long division.
10, (=2 +x* ¥+ —x+ 24 = (x +2)
SOLUTION:
35 4 53 452 ,‘
v —dx 9 19y 4y — 83
x+2 J:I.'IS o T — 3 -4 24

(— jl[:rﬁ + 11"':]

—4x + 5t
( —}[ — 4y —3:1'4]
9.1.':1 - _1'3

(=)o +1877]

—1913+33'2
( —:-[ —19;-3—33:,-1]

4112 —

(- ;[411-3 -|—EE'|.]
—83x +24
( — [ —E83x —1686]
190

e . 19:3—¢1x—33+L:}.
X 1

11 (4x* — 87 + 127 — e + 12) = (2x + 4)
SOLUTION:
23" — 83 22r —47
2r+4 J4x" -8 + 120" —6x +12
(=2 [41‘d + 33'3]

“16x° 4 120"
()| —165" — 3247

-:H:;E — by
(—)[44s* + 881
—84xr 412
{—)—94x — 188
200

The remamdﬂ'L can be written as 10C :

2x +4

20— 82 +22x—47+ 100
x+2




Divide polynomials using long division and synthetic division

Ao S dauilly d ghaall davudll alassinb 2gaodl B8 Jlg ) daud

(9-28)

115

12. (2x* — 7> — 38x2 + 103x + 60) = (x — 3)

SOLUTION:
233 —x% — 41 —20
¥ —3 J2x® —7x% —38x% +103x +60
(—)[2* -6

—4h* +103x
( —)[ — 412 +123x]

—20x +60
(—=)[—20x +60]

0

7 i 41x =20

13. (60 -3 +ext— 153 + 22+ 10x—6) = (2x - 1)
SOLUTION:
3 432" — 622 —2x +4
o —1 )62% =32 +62* —152° +222 +10x =6
(—)62° =32
0x” +61" —1527
(—)[6x* = 3]

—12.1'3 + 2.1'2
(=) [ —12%° +5ﬂ

—41‘2 +10x

( —j[ —41‘2 —|‘2_"|':|
B8x —06
(—)[8x —4]

&
Ix’ +3x" —6x° -2x+ 4 -

2x =]




Divide polynomials using long division and synthetic division

Ao S dauilly d ghaall davudll alassinb 2gaodl B8 Jlg ) daud

(9-28)

115

Divide using synthetic division.
19. (x4 x4 3xt 6y — 6) + (x —2)

Because x — 2, ¢ = 2. Set up the synthetic division as follows. Then follow the synthetic division procedure.

SOLUTION:
2l 1 =1 3 -6 -6
2 2 10 3
| } 2 4 |2

® ' 2 -
The quotient 1s xS +4+_2

x—Z'

20. (2x* +4x° — 2x" + 8x —4) + (x + 3)

SOLUTION:

Because x + 3, ¢ = —3. Set up the synthetic division as follows. Then follow the synthetic division procedure.

3] 2 4 -2 8§ —4
6 6 -12 12
2 2 4 -4 |8

The quotient is 2x° — 2x” +4x — 4 +

x+3




Divide polynomials using long division and synthetic division

Ao S dauilly d ghaall davudll alassinb 2gaodl B8 Jlg ) daud

(9-28)

115

21. Gx*—0x? — 245 —48) = (x — 4)

SOLUTION:

Because x — 4, ¢ = 4. Set up the synthetic division as follows, using a zero placeholder for the missing x>-term in the

drvidend. Then follow the synthetic division procedure.
4 3 9 0 -24 -48
12 12 48 96

303 12 24 48

The quotient is 3x> + 3x? + 12x +24 + _48
x—4

22, (27 = 3x° + 657 + 9x + 6) + (x + 2)

SOLUTION:

Because x + 2, ¢ = —2. Set up the synthetic division as follows, using a zero placeholder for the missing x*-term in the

dividend. Then follow the synthetic division procedure.
-2 I 0o -3 b 9 6
4 -2 -8 =2
1 4 1 4

2| 2

4 .
x+2

The quotientis x* — 2x% + x> + dx + 1 +




Solve rational inequalities Example-4 -JUs 143
Eanill Soligliialt > (18-27) 145
| r+6 Letf(x) = —— . There are no zeros because the
19 -<1 x=5
xX=2 numerator has no real zeros. The undefined point of
: the inequality 1s the zero of the denominator, x = 5.
SOLUTION: ity .
Create a sign chart. Then choose and test x-values
Xx+6 _ | in each terval to determine 1f/(x) 1s positive or
ik negative.
X+6 11 4
- =] <0 x=5 !
| i 0-=5 °
x+6 [x-3) _
e I‘ ol 0 11 ?2 0
X=2 \X=2J) =5
1l - {-) +
x+6 Xx-35 3 <0 . | (+) "
. — - <0 5 X
- -5
n=ey Dest U
11 0 =3 - The solutions of - < 0 are x-values such thatf
-5 o e - | -4 |
10=5 0 (x) 1s negative or equal to 0. From the sign chart, you
11 -0 can see that the solution set1s (—=, 5). x =5 1s not
- part of the solution set because the original inequality

1s undefined at x = 5.




8 Solve rational inequalities Example-4 -JUs 143
Eanill Soligliialt > (18-27) 145
. 3x=2 Letf(x) = il . The zeros and undefined pomts =& =20 9
2]. <6 x+3 x 13 .
T2 of the inequality are the zeros of the numerator, —3(0) =20 0
, 20 . . e
SOLUTION. r = —— and denominator, x = —3. Create a sign © +320
3 — 70
3x - 6 chart. Then choose and test x-values i each interval 3
; to determine 1ff (x) 1s positive or negative. 20 -
AT —T e
3x—2 =20 o
—=6<0 x 3 ' (=) , (*) , (=)
X+ . * T 1 >
30— 4 20 i i
3x-2 _[(x+3) (D) +3 E
e LY 0
X+ \X+3) SR 3 , -3x =2 :
' 1 The solutions of ————— <0 are x-values such
” 5 i L X+3
3x—2 6x+18 <0 7 thatf(x) is negative. From the sign chart, you can
Y+3 x4+ ’ S N . o e
x+3 see that the solution set 1s | —90,~—— | (~3,9).
. \ 3 )
~3x-20 (420 ,
— 0 (—4)+3 '
b iy g | 32 4
w1 48

42 500




Solve rational inequalities

Example-4 -Jts

143

s Eanill Soligliialt > (18-27) 145
) 13x =14 . : .
73 dx+1 3 Letf(x) = ——— . The zeros and undefined points % 70
Sl o Rk — W
- = — . . e = . 4\,
IX=2D of the mnequality are the zeros of the numerator, x = %}%ﬁ 70
3(4)-s
4 ) 5 . 3
SOLUTION: — , and denomimator, x = — . Create a sign chart. & .
A R) ) 7
dx+1 ? Then choose and test x-values in each interval to A0
3 . . . .. . 3 P
o8 = =J determine 1f/ () 1s positive or negative.
> -] 13x-14 q 0
3x -5
13x—14 n v o
4x+1 +3>0 Gy L o el
6 &
Iv—5 13-4 4 4 70
30— 12 >0
4x+1 [ 3x-5 >0 =14 929 (#) . (=) . (%)
= - =2 . rill £ -5 14 5 x
S 3 Lk BB g 14 _ g 13 3
e
. p 5 . 13x=14
dx+1 . Ox—15 = 0 The solutions of ————— > 0 are x-values such that
-~ - ~ 3 IX =)
- - . e .
3x=3 3x=3 f(x) 1s positive or equal to 0. From the sign chart, you
R 4 , o 14] (5 )
13x-14 - can see that the solution set1s = o2, 3 | ’ 3 0 |. X
=\ \ < | L i
3x-5 ]

el | Wy

original mequality 1s undefined at x =

1s not part of the solution set because the

ted | ton




Solve rational inequalities

Example-4 -Jla 143

s Eanill Soligliialt > (18-27) 145
b -3(3x~-2) . —5(3x —2) .,
)5 (4x 4 1)x=2) - Let f(x)= GGl The zeros and undefined TS +33)5(x _;) 10
(x+3)x-1) points of the inequality are the zeros of the 5_5[ (3); ), 0
: BEIRE
SOLUTION: numerator, x = 3 and denominator, x = —3 and x = -5(3) -
ey 23 1 ’
(dx +1)Xx-2) 1. Create a sign chart. Then choose and test x- ()(~) =
: ,;' e : <4 values in each mterval to determine if/(x) 1s positive 33 >0
(¥+3)¥x—1) or negative. e
(Ax+1)x-2) , —SLdx —J) 70 a0
: =0 (x+3)(x—1) _5(3(2) =2)
(x+3)x-1) 5(3(—4)—2) @@
— ¥ —5(4) 7
(4.\‘+|)(.\‘—3)_4 (x+3)x-1) & (D3 (-1 D :
(x+3}x=1) (x+3Xx=1) ' s e 20 e
{—13(=2) _(*1 iy %Y {—}_
(4.\'+]}(.\'—3)—4(.\‘_‘%3)(.\'—”(_:0 14 D 3 g 1 x
(x+3)x-1) 3
y 2 —5(3x =) 2 0
dx* =Tx-2)—(4x" +8x-12) : F— ’ ~5(3x -2
o ‘( )‘ )(( : ”+ : ) 0 SEele The solutions of (f;rl ':} <0 are x-values such
x+3)x~-1) +3)x -
BT T 0_5 (S(D) E—IE) ; 70 thatf(x) 1s negatne or equal to 0. From the sign
< () (@) +D (M- chart, you can see that the solution set 1s
(x+3)x-1) —5(=2) 2 0 [ ]
—SG3x—2) (-1 ' | =3.— w(l.w). x=-3andx =1 are not part of
s bicollilg S5 ) =10 =D e

(x+3)}x-=D

the solution set because the original inequality 1s
undefined atx = -3 and x = 1.




Graph and analyze graphs of logarithmic functions Example-6 -JUa+({6A,6B,6C) 176

elebeis Wl duaisylé st Jigu Juad (60-63) 179

Use the graph of f(x) = In x to describe the transformation that results in each function.
Then sketch the graphs of the functions.

6A. a(x) =In (x — 6) 6B. b(x) = 0.5Inx — 2 6C. c()=1In(x+4) +3
T TTT iy Ty V4

#x 12 = bog 1] A fid = log x = bog x

- /fT E : 2;"} : i o s

60. 'me | fﬂ”F 62. i . OF ‘& =

61.

ANSWER: ANSWER : ANSWER : AN. SfVER Z
g(x)=log (x—|-2) h(x)zlogx_3 j(x)zlog (_x) k(X)_log (x+4)— 3




Apply properties of logarithms

Example-4 -JUs+(4A 4B) 183
*0 Oleile gl jailas gl (39-48) 185
Condense each expression.
4A. —5log, (x + 1) + 3 log, (6x) 4B. n(Bx+5) —4Inx—In(x—1)
39. 41. 43.
NSTWER - ANSWER.
ANSWER: ANSD E}. R.
3 3 b 81x’
loge —=— Xy6—x loga-2 log, -
: y6—x il - S s 8364(:2 *(2x-5)
40. 42. 44,
ANSWER:
bR ANSWER: 7,11
32" 32x° Y(5x + 1)’ PR | In13a’b e
log, —=== or log, — (x+3)"  (x+3)'J@x+7)
Vix+1 Sxy+1 In or

;r’-‘,\' - 7 4.\' { 7




Apply properties of logarithms Example-4 -JUs+(4A 4B) 183
n Oilaisyle gl jallas gudas (39-48) 185
45 ANSWER: 47.  ANSWER:
5 -— l,'1 ““j S/ : . i
it /! Y h V_(l—,)' 1(_\,)?'()
logﬁ 25a"be In === or In - \
V3b+c¢ 3b+c

46.
ANSWER:

logy—=
J”"23

48.




11

Convert degree measures of angles to radian measures and vice versa and apply to finding arc length

sl Jsb olomal § Gaddailly (Sl usSlally Glaldl I Slamyall e Ligll Olaled Jogoed

Example-3 -JUs+(3A,3B)

236

(18-25)

240

Identify all angles that are coterminal with the given angle. Then find and draw one positive and

one negative angle coterminal with the given angle.

o 3
3A. —30 -
4
18. 120° 19 58
SOLUTION: SOLUTION:

All angles measuring 120%+3601° are coterminal with an 120 angle.
Sample answer: Let » = 1 and —1.

120°+360(1)° = 120° + 360° or 480°
¥

20°

--"'\.\\
'—\_ \". |

i:l 0 1
moo\_ ___/"j .

120°+360(—1)°" =120°-360° or —240°
¥

120°

/ o
2 |

All angles measuring —75% + 3601 are coterminal with a —=75° angle.
Sample answer: Let » =1 and —1.

=75°+360(1)° =-75°+360° or 285°

y

28?/}"" - .‘\

-

\ O\ L *

~75°+360(—1)° = -75°-360° or —435°

-435° 4~
‘f

o

\ON// ]




11 Convert degree measures of angles to radian measures and vice versa and apply to finding arc length

sl Jsb olomal § Gaddailly (Sl usSlally Glaldl I Slamyall e Ligll Olaled Jogoed

Example-3 -JUs+(3A,3B)

236

(18-25)

240

20. 225¢°
SOLUTION:

All angles measuring 225° + 360n° are coterminal with a 225°

21.

angle.

Sample answer: Let » = 1 and —1.

225°+360(1)° = 225° + 360° or 585°

225°+360(-1)° = 225° -360° or —135°

¥
il B
o/ x
WA __2135'

—150°
SOLUTION:

All angles measuring —130% + 36017 are coterminal with a =150 angle.

Sample answer: Let » = 1 and —1.

=1507 +360(1)" = -150° + 360° or 210°

-150° +360(-1)°=-150°-360° or -510°

¥y

L =510°
"y

'

~/ ] x
“:—‘?: ‘_’_'/fiﬁn"




Convert degree measures of angles to radian measures and vice versa and apply to finding arc length Example-3 -JUs+(3A,3B) 236

11

sl Jab oyl (§ Gasdailly (uSally (uSalls Slalydl ) Cilagll ope Ll il Slsled Jogoes (18-25) 240

7 23,

‘sl

SOLUTION: SOLUTION:

-

In n
St o | i : i e e o ot ith A —
# 2n7 are coterminal witha - angle. All angles measuring 1 2nm are coterminal with a 2 angle.

S

All angles measuring

WA

Sample answer: Let n =1 and —1. Sample answer: Let n =1 and —1.

- - 3n In 5n
Ti2ym=S+2mo0r = —T+3{|}x——T+2nur—
3 3 3
y ly
= 5=
9 4
AN ~
AR N
\\0 / X O/ X
“/73 s B
3 1 -23=
|
]
3n 3n 1n
n L4 Sn ——+2-r=——-2m0Or ——
—+2{-l)x=——2K 0 —— 4 4 4
D | D y
y

[
/
- wl;‘




Example-3 -JUs+(3A,3B)

236

11 Convert degree measures of angles to radian measures and vice versa and apply to finding arc length
sl Jobe ool § Gaddailly (uSalls uSadls Lol ] Colaadl fpe Lla il Clealed gl (18-25) 240
;). S o5 2=
12 2
SOLUTION: SOLUTION:

2 s : ; T
All angles measuring ———* 2nnare coterminal with a — 12 angle.

Sample answer: Let n =1 and —1.

R T 237w
—‘—02(I):t-——+27r0r 2
12 2 12
Yy
23x
"—\\\‘
"l
/ \
o X
%, & :
\_ /_.“l
) 12
25x
——+2(=-1)t=——=-21 Or —
2 2 12

. 3=m . . IR
All angles measuring —~+ 2nx are coterminal with a = angle.

- =

Sample answer: Let n =1 and —1.

3ﬂ*Z(I)x—ﬂ».'lﬂ:or—Tt
2 2 2
y
oo ?\
zan\
1
\\\O] '3x / X
\\ 2/
%! \\\;,,.
)
3x~2(—l)n—£—2nor——
2 2 2
y




Find values of trigonometric ratios for any angle
12 (1-32) 253

Ll Y dliall idl a3 slon)

(3.4
5.(1,-8)
ANSWER:
4 ) ) ANSWER:
: - 3 - 5 5 3 o e T
——j— 3 — e s —p— = - ) = = e . % ;‘( l'( =
st ¢ g .cos 0 5 tan & 5 > O5C o 4 .secd 2 , cot & 4 sunr’)——s\(_ﬁ.cnsﬂ— S ’_D.lanl?——&csc()——\ w.sccﬂ—\fﬁa.co!()——l
= - J 2 65 65 8
6:1(5.—3
(-6.6) )
ANSWER:
ANSWER: . 3\53 5\/3_4 3 \/3—4 \4‘f3_4
»ﬁ \J'; sinfl =~ 3 .cosfl = 3 .tan()—éz.csc()—A : .scc()—T.col()—~
ﬁil1f}—~;:.ti}!-if}——Mf.lilllf)]——|.¢5Cf}—\5‘ii¢€f)——ﬁ-CUII‘}——l - . ] 3 =
- - 1.68,13)
(4, -3) ANSWER:
roTT 5 5 7
ANSWER: sinfl = :—7.cos{) = —%. tané = —%.cscﬁ = :—?.scc 8= -%.col = —Ii_
d J
A 3 -+ z > 5 .4
sind = —%.cusr’) =——,1anf = Z,cscf=—=2 secOd=—=,cotf =— 3
5 5 4 3 4 3 -(=1,-2)
0 ANSWER:
() . 2'§..) ‘-G.) e G..) \FA.)l
ANSIWER. sinf! = - S .Cosf =~ 3 Jdanf) = 2 cscé ——~2—.M.L( =—/d.coté —5

sin @=0,cos =1, tan =0, csc & 1s undefined. sec & =1, cot & 1s undefined.

L | W



Find values of trigonometric ratios for any angle

12 ] (1-32) 253
st &Y Aiall ol B 3lons
Find the exact value of each trigonometric function, if defined. If not defined, write undefined.
. T _
9. s 14 sec 180°
ANSWER: ANSWER:
1 —1
| 15 tan
10. tan 2x
ANSWER: ANSIER:
0 0
I1. cot (—180°) _ )
16. sec (%3
ANSWER: i
undefined ANSWER:
12 cse 270° undefined
ANSWER:
-1
13. cos (-270°)

ANSWER:

0




12 Find values of trigonometric ratios for any angle

gl &Y daliall ol @ Sl

(1-32) 253
Sketch each angle. Then find its reference angle. 1x St
- 20. 23. —

17. 135¢ 3 6
ANSWER: ANSWER: ANSWER:
45° T

y ; n
135 y 6
Hix %
0 X 3 e
Q »
4 o
18. 210°
21. —405° 13
ANSWER.: 24 157
30° ANSWER: 6
y 45°
y ANSWER:
21 w
T 6
{ \
\OIN
1.;(3
0
19. 77 -
12
ANSWER: 22, 750

.'\

haa ANSWER:

12 750

¥
y
=
12
(8] X ) X




12 Find values of trigonometric ratios for any angle

gl &Y daliall ol @ Sl

(1-32)

253

Find the exact value of each expression.

4
5. cos .
|

ANSWER:

-

7
26. tan -

3]
ANSWER:
V3

-
5

ANSWER:

V2

g,

28. cot (—45°)

ANSWER.:
-1

24, ese 3907

30.

31.

ANSWER:
2

sec (—150%)
ANSWER:

G
FAYE |

&

Lad

117
tan
(i}

ANSWER.:

[~

\.' 3

-
. ]

. sin 300°

ANSWER:
3
2

’

-




Graph transformations of the sine and cosine functions

13 (31-34) 267
Lily Cosinepladll Lu= 3 Sine ol Jigd Sodlgamill Liad
Write an equation that corresponds to each graph.
31
- 33
ANSWER:
Sample answer: y = 3 sin 2x ANSWER:
Sample answer: y = 2 cos 4x + 1
y
32. 34.

1
Sample answer: y = 5 cos

-t

L | =

Sample answer: y = 4 sin

|




14

Find compositions of trigonemetric functions

Alial JIgadl o815 a0l sl

Example-6 -Jtes+(6A,6B,6C) & Example-7 -Jts+(74,7B)

288 & 289

(29-40)

290

6A. tan (t.f-m'1 E)

3

6B. cos™ ! (cos

Find the exact value of each expression.

7A. cos”! (sin E)

3

Find the exact value of each expression, if it exists.

29.

31.

33.

35.

37.

39.

cos (tan~11)

sin (2 cos 1 %)

cos (tan 11 —sin~11)

30.

32.

34,

36.

38.

40.

sin 2 (s'n E)
i in -
cos ! (cos )
tan ! (tan E)
3
sin ! (cos 1)
! 2
sin (tan™ 11 —sin~'1)

CcOS (cos_l 0 + sin— 2 %)

%) 6C. arcsin (sin %ﬂ)

) 5
7B. sin (arctan E)




15 Use basic trigonometric identities to simplify and rewrite trigonometric expressions Example-7 -Jla+(7A,7B) 308
LgoliS Balety dilialt et dap) Al diliall Coliylaiall alasc (38-47) 309
Rewrite as an expression that does not involve a fraction.
7A cos? x 7B 4
' 1—sinx * secx+tanx
Rewrite as an expression that does not involve 39. L 40 cot x
a fraction. l1—smnx secx —tan x
~ - - T
38. Sl X SOLUTION: SOLUTION:
cscx —cotx )
SOLUTION. csex  esex | +sinx cotx - cotx secx + tan x
: g e l=sinxy l-=sinx l+sinx secx—tanx  secx—tany secx+tany
sin x sinx csc X+ cotx

CSCX—=COlY CSCX—COotxy cCscx+cotxy

sin x{¢scx + cotx)

(cscx —=cotx)(cscx +coty)
SINX CSCX +Ssinxycoty

(cscx —cotx)(esex+coty)
. | . COsSXY
SINX —— +8iNx —
Sin.x sin X
cse” x —cot” x

| +cosx
|

=|+cosx

csex(1+sinxy)

B (1-sinx)(1+sinx)

CSC X + CSCXSInY

l—sin" x

CSCX+ ——SInX

= sin.x
l-sin” x
csex+1

COS™ X
s  Cscx+1
=sec™ x- I

=sec” xlescx+1)

cotx(secx +tanx)

(secx —tan x)secx + tanx)

_cotxsecx+ cot xtan y

sec’ x—tan” x
cosx 1 |
- . + tfanx
_ Sy cosxy lanx

|
— 41
sSmy

scx+1

£
.|
v




15 Use basic trigonometric identities to simplify and rewrite trigonometric expressions Example-7 -Jla+(7A,7B) 308
gl Balely dcilialt plaill Jasmntt) dcolesdll dciliall Clislaiall plisticl (38-47) 309
41 __cotx 42, anx 43. 2sin x
14+sinx 1—cosx cot x +cscx
SOLUTION: SOLUTION: SOLUTION:
cotx  cotx l-sinx 3tanx _ 3tany l+cosx 2sinx  2sinx  cotx—cscx
l+sinx l+sinxy |l-sinx l=cosx l-cosx l+cosx COLXY+CSCY COLX+CSCY COLY—CSCx

cotx(l -sinx)

- (1+sinx)(1-sinx)

~ cotx(l-sinx) =

l—-sin” x
~ cotx(l—sinx)

-

cos™ X
cotx a
= ——{] -sinx)
COb X B

cos X | ;
=—=—.——(1-sinx)
sinx ¢cos™ x ;

I .
- (1-sinx)
sin xcos x -

] sinx

SINXCOSY SINXCOSXY
| | ] B

SINX COSX COSX
=CSCX SeCX —Secy

=secx(escx —1)

3tanx(] +cosx)

- (1-cosx)(1+cosx)

Jtanx +3tan x cosx

1-cos” x
3tanx + 3tan x cosx

sin” x

Jtanxcosx

Jtanx :

sin” x

Jtanx

el e

s

sin” x
sin x

sin” x

+3tanx

COsS XY

SIII

-

SINX  COSX

CosX sin”

|

X

cosx sin”

L

C

SC

Cs

S

C

G

0OsSX

v

X

e’-.

CS

se

sinx

+

X+3cs

- X+

+1

)

sinx
%

X

2sinx(cotx —cscx)

(cotx +cscx)cotx —escx)

2sinxcot x —2sin xcscx

cot” x —csc” x
2sinxcot x — 2sin xcscx

-1

i

COosx

=-2sinx

I

|
(3]
(=}
=]
w
=
+
(3]

~2sinxcotx + 2sin xcscx




15 Use basic trigonometric identities to simplify and rewrite trigonometric expressions Example-7 -Jla+(7A,7B) 308
S Bolety Aliall polash Lapue) deolud &lialt Colisllaiall plisid (38-47) 309
SIN X
By p A 45 cotxcos x 46. o]
1l—secx cscx —1 secx +1
SOLUTION: SOLUTION: SOLUTION:
sinxy _ _sinx l+secx cot’rcosy - cot’rcosy - - s | 5 _ 5 o secx-l|

_sinx  l+secx

l-secx 1+secx

sinx(1+secx)

- (1 =secx)(l+secx)

SINX 4+ sinxsec.y

| —sec™ x
SINX +sinxsecx

~(sec*x-1)

SINX + sinxsecx

—tan” x
sinx sin.xsec.x

tan” x tan” x
sinx Sin xsecx
¢

sin® x sin” x

COs™ X COs™ X

. Ccos” X |
=sinx- —

\ sin“x/

cos"x [ cosx)

sinx | sinx/

—COS X —COS X
sinx
~cosx(cosx+1)

sinx

=—cotx(cosx+1)

+sinx

1

cotzxcos.r(cscx +1)
(cscx—1)(cscx +1)

cot®xc osx(cscx +1)

csczx—l

cot?xe osx(cscx +1)

cotzx

cosx(cscx +1)

S(secx~1)

"~ sectx—1

S(secx—1)

Cantx
|

fan” x

-S(secx-1)

=5cot” x(secx—1)




Use basic trigonometric identities to simplify and rewrite trigonometric expressions Example-7 -Jla+(7A,7B) 308

15

LS Bslety dliall polanlt boaed Aot dilial) Colislaiall pl i (38-47) 309

47 Sin xtan x
cosx +1

SOLUTION:

sinxtanx smxtanx cosx—|

cosx + | cosx+1 cosx-—1

sinxtan x(cosx—1)

(cosx+ 1) cosx—1)

“sinxtan x(cosx—1)

cos” x -1

sinxtan x{(cosx 1)

~(1-cos” x)

sinxtan x{cosx—-1)

(sin” x)

tan x(cosx —1)

SIN X
sinxy cosx-—|
COSX Ssiny
cosx—1
COsS X

| —cosx
COS XY
| COS X

COsSXY COSXY

=secx—1




a) Perform operations with functions Example-1 -Jts 57

Jisll e Silidesdl olyar] (1-12) 61
16 b) Find compaositions of functions Example-4 - JUs+(4A,4B) 60

J1gdl Ly sl (30-39) 61

¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69

Uilog U ducuSall Jigull olx) (38-43) 70

1. 2. 3.
SOLUTION:

SOLUTION:

(f+g)x)= Xk \f; +4
(f —gx)=x" —Jx +4
(f-2)x)=(x" +4xx)

=X \J'I,\' + 4\Hl_1'

] |

=x? +4x?
s X +4
\ &5 Ay

— [(X),
\ &)

D =[0, =) for all of the functions except
for which D =(0,).

ANSWER:

( +2)x) =%+ Jx + 4, D=[0, x); (f — g)(x) =

¥ =X +4:D=[0, @) (f-gNx)=x° +4x*: D

.

= [0, =): \ i “]m - D=0, )

VX

SOLUTION:
(f+e)x)=—x +x+5
(f=g)Nx)=8=x"=(x=3)
=L’ ~x+11
(f-gXx)=(8-x"Xx-3)

4 3
=—x%" +3x +8x-24

(f),.. 8-x
i (¥)= =
\ & /] > et
D = (== ,= ) for all of the functions except
! '{ x) . for which D = (—.3)u(3.%).
(2 )
ANSWER:

(+8)x) == +x+5D=(~,%): (f - g)x) =
—~ —x+ 11 D=(-=,2){ g)(x)= 4358
[ £)

& J

g8-x
(x)= X

X =3

+8x —24;D=(-w ,®);

D=(-o.3)u(3.2)

(f +£)(x) =x2 4+ 6x+8
(f —g)0) =x*+5x+6—(x +2)
=x?44x+4
(f-8)x) =+ 5+ 6)(x+2)
=x+ 2% + 5% +10x + 6x +12
=x+7x? +16x+12

y _\'2 + 56
(g)m T xt2
x+3)x+2)

- x+2

=x+3
D = (—# %) for all of the functions except

~— |(x), for which D =(-%,-2)w(-2,2) . For

\ g )

this function, we need to remember that we
factored the x + 2 out of the denominator.

ANSWER:

gi’+g)(x):-*‘2+6x+8; D=(-=,»); (f—g)(x):
R R R O

[ ‘r 3
16x+12: D= (-0, ®); | & |(x) =x+3:
& J

D= (~w,-2)u(-2.2)




a) Perform operations with functions Example-1 -Jts 57
sl e Silbdasll ey (1-12) 61
16 b) Find compaositions of functions Example-4 - JUs+(4A,4B) 60
Jisdl LSy sl (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Uilog U ducuSall Jigull olx) (38-43) 70
SOLUTION: el SOLUTION:
X) =% 10x .
(f+g)x)=2x-4 KHigR = Tl (f+eUx)=x=T+x+7
<A (f—g)@)=x2+x—(%j =2y
(f-glx)=x-9-(x+35) , , s B
oy =x"—8& (f-gAx)=x-7~-(x+7)
- 2
(f-)(x) = (c? +x)(x) =-14
g X)= _1'—() _'l.'*fl' = .
(f-glx)=( N ) =T g2 (f-gNx)=(x=THx+7)
=x’ —4x—45 2
| 1 X L 3 (1)()= 1_2+1. =x —-49
) x=-9 g) 9x (1) x—7
| == g EATE
\ 2 ) x+5 _ X+ L g ) 47
x(9 '
D = (- =) for all of the functions except - +Kl ¢ D = (==, ) for all of the functions except
[ . T — =3 {5 2 P P
| ¢ (x), for which D = (-,-3)(=5,%). D = (—» .= ) for all of the functions except W ,’( )R winch et lR).
o E (x). for which D = (-.,0)w(0.20) . Even ANSIVER
TOTT . \&) ANSW i
ANSWER. though there appears to be no restriction in the (f +e)x)=2x:D=(-».®); (f _g)(x)=—14:D

simplified function. there is in the original.

+ )=2x—-4.:D=(Cw ,»). (f - =—14: >
f+)x)=2x—4:D=(-0 %) f - g)x) ipiimiog iy Sy

2 / TAV s
D=(®.2):( g)x)=x —4x-45:D=(— ANSWER. 7 7 [ ) .
{ i) (f—g)(x)=f+le:D=(—='f.fg:g”—;g)(x)=x‘ — }(,\‘)— —" 7 D= (-0, -7)U(=7.2)
o ®); | = |(x)=——; D=(-0,-5)u(-5x) -8:D=(-®.9):(f gx)=9x +9x :D= \ & %3
\ &) X+2 (“f) x+1
(—o.»): = (x) = e D = (=,0)w (0,2)

&




a) Perform operations with functions Example-1 -Jts 57
sl e Silbdasll ey (1-12) 61
16 b) Find compaositions of functions Example-4 - JUs+(4A,4B) 60
Jisadl LSy sl (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Gilos U o duSalt Jigt sl (38-43) 70
7 SOLUTION: 8 SOLUTION: 9 SOLUTION:
; 3 o 6 o
T U@ =X x 4y T from=ied T UH® == +4yx
(f -£)) = —x3—x+8 g S
—g)X) = =X =Xt _x 12 1
e TFANT U-axm=-r —4yx
(f-g)x)= (¥)(.\" +x) . X412 *
3 4x 1
_ 6x"+6x PRORSE 3 (f-g)x)=|—= 4;/;
— x (f - 2)x = Vx
—6x2+6 ¥ 12 ad
6 4y 4y
(i)(\_) = T X 12
g x’+x 4y (\} = 4/
-8 =72 1
'(.\" +x) 4 \x) —
ey
-6 4 1
4, .2 pe
X'+ X X 4x
D = (=,0) W (0.=0) for all functions. Even though ‘ A \( )= % = (0. @) for all of these functions. Even though
there.appears to be no 1'e.'stn"ction in.tllle simplified g) = there appears to be no restriction in the simplified
function (f - g)(x). there is in the original. X function {f* - g)(x). there is in the original.
. (x) x)
ANSWER. [z =] ANSWER:
6 L4 )\
+x4+ : D=(=0,0)u(0.0): (F — 3 1 -
[+e=xtxt ’ T . f+8)0)= = +4V¥:D=(0.2): - g)) =
12 X

¢
X == —x+ —: D=(~0,0)U(0.%): f - &)
X

@) =6x"+6; D=(~2,0)U(0,2):

| §
L) =2t D=(=0,0)U(0.0)
\g) x'+x

D = (=0,0)w (0,2) for all of these functions. Even

though there appears to be no restriction in the
simplified function (f - g)(x) or |(x). there is in
\ ,k' v‘h

the originals.

\;; —4yx:D=(0. %) (f - ©)x)=4:D= (0,

(£ I
0); | = |(x)= (0, =
) ¥ Ry ( )




a) Perform operations with functions

Example-1 -Jts 57

(f —8)x) =2 —x*

(f-8)60) = (2t

D = (—,0)w(0,2) for all of these functions. Even
though there appears to be no restriction in the
simplified function (f © g)(x). there is in the original.

ANSWER:
Fre@="+x:D=(=2,0U0,2): - g)
X

W= —x% D=(=2,00U0.%); [ - g)(x) =
X

-

x3: D=(=oo,0)u(0,m);

1 3

D=(-o,00u(0.2)

(f-g)x)=vJx+8-Jx+543
(/ '_1,')(4\')_(\]’,\‘ + 8)( \/'\' + 5 3

———
=Jx +13x+40 -3Jx+8

\\+b

Ix+5-3

]

. . =
vx+8 VX+5 +:

&
3
] -~ ~

Jx+5-3 \,",\'—-"3

\,\ *+13x+40 +3Jx+8

xX+5-9
| S T S
X +13x+40 +3Jx+8
x—4

For (f + 2)(x). f — g)(x).and (f - g)(x). D =[5,

@ ). For / ‘(.\')
\ g )

. D=[-5.4)U4.2)

ANSWER:

F+e)E)=vx+8 + Jx+5 - L5
F-2)x)=vx+8 — ¥x+5 +3:D=[-5
(f'g)(-\')=/-\'2+13.\‘+40—3|/x+.¥:

'Jl

(f) VX' +13x+40 +3Jx+8

=5, ®); | = |(x)=
[ 2 ="

D=[-5.4)u(4.x)

N’ N’

sl e Silbdasll ey (1-12) 61

16 b) Find compaositions of functions Example-4 - JUs+(4A,4B) 60
Jigudl (S sl (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Uilog U ducuSall Jigull olx) (38-43) 70

1 O SOLUTION: 1 1 SOLUTION: 1 2 SOLUTION:
3 o N J - 0 . f’ - [ .
(f+g)(x)=x4+$ (f +@Xx)=Vx+8+x+5-3 (f +g)x)=x+6+x—4

(f - gXx)=Vx+6 x4
(f -g)(_\')—(\/.\'+())(\v'.\'—-l)

=vx’+2x-24
( 1) JVX+6
: (.\')—
\ £/ -4
fx—
J

\'/.\"‘ +2x-24
x—4
For (f + g)(\)(f g)(x). and (f - g)(x). D =[4.

t).F01 f (x).D=(4. »).

ANSWER:
f+8)x)=Vx+6 + Jx—4:D=[4, @) (-
9@ =Vx+6 —Vx-4:D=[4. %) (- )
= m D=[4, ®):

/ \ X 42y - 4.

__()__

D=(4. «
\g’ "“74 ( )




a) Perform operations with functions Example-1 -Jts 57
Jisll e Silidesdl olyar] (1-12) 61

16 b) Find compaositions of functions Example-4 - JUs+(4A,4B) 60
Jgdl LuSys bl (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Uil U docuSall Jiglt olomy) (38-43) 70

30. 33. 36.
ANSWER:
ANSWER: ANSWER:

Sample answer: f(x) = \G +7.g(x)=4x+2 ,
P S @) Sample answer:f(x) = [[3x]]: g(x)=x—-9 Sample answer: f(x) = %: g(x)=x+2

w

31. 34. 37.

ANSWER.: ANSWER.
ANSWER. B . q
i) Sample answer:f(x) = VX : g(x) = - _ Sample answer:f(x) = wE gx)=x-75
Sample answer: f(x)= —— 8. g(x)=x+5 x+2 %
X

32. 35. 38.

ANSWER.: ANSWER: ANSWER:
Sample answer: f(x)=|x |—9: g(x) =4x + § Sample answer: f(x) = ‘F cg(x)=x+4

Sample answer:f(x) =x 3: g(x) = \-"I-" —4 xX— 6
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a) Perform operations with functions Example-1 -Jts 57
Jisll e Silidesdl olyar] (1-12) 61
b) Find compaositions of functions Example-4 - JUs+(4A,4B) 60
Jgdl LuSys bl (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Gilos U deesall Jis il slox) (38-43) 70

39.

ANSWER.:

Sample answer. f(x)= —=:gx)=x -1

x+06

v X




1le

a) Perform operations with functions Example-1 -Jts 57
Jisdl e Sbdasll efyorl (1-12) 61
b) Find compaositions of functions Example-4 -JUa+(4A,4B) 60
gl LSy ol (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Uil U douSall Jigdt ol (38-43) 70

38.

ANSWER:

39.

ANSWER:

8

L'y=a”‘(zr),

y

40.

ANSWER:

-

3 o

==
I\{




1le

a) Perform operations with functions Example-1 -Jts 57
Jisdl e Sbdasll efyorl (1-12) 61
b) Find compaositions of functions Example-4 -JUa+(4A,4B) 60
gl LSy ol (30-39) 61
¢) Find inverse functions algebraically and graphically Example-4 -JUs + (4A,4B) 68 & 69
Uil U douSall Jigdt ol (38-43) 70

41.

ANSWER:

-
|
L~
LA
=

42.

ANSWER:

8W

£=1(x!

“

43.

ANSWER:
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Find complex zeros of polynomial functions

Sgdoell 558 1l Syl jlaed slo

Example-6 - JUs+(6A,6B)

124

(32-41)

127

Write a polynomial function of least degree with real coefficients in standard form with the given
Zeros.

6A. —3, 1 (multiplicity: 2), 41

32.3,-4,6,-1

(4l
2

Ll
Ll-

ANSWER.

Sample answer: f(x) = oA -3y + SAx + 72

.—2,-4,-3,5
ANSWER:
Sample answer: f(x) = X+ 4x° — 19x7 — 106x — 120

.=5.3,4+i
ANSWER:

Sample answer: f(x) = = 6x” = 147 + 154x — 255

6B. 24/3, —2/3, 1 + i

(4d
LN

Lad
o

Lad
~l

Lad
oo

—1,8,6—1i

ANSWER:
Sample answer: f(x) = 21947 + 113+ — 163x — 296

245,245, 3.7

ANSWER:
Sample answer:f(x) = 4y - 417+ 80x + 420

—5.2.4— 3 4+ 3

ANSWER:
Sample answer: f(x) = v 5 217 + 119x — 130

. 1qfii X ——'xﬂzit, 4

ANSWER:

Sample answer:f(x) = o 112
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Find complex zeros of polynomial functions

Sgdoell 558 1l Syl jlaed slo

Example-6 - JUs+(6A,6B)

124

(32-41)

127

39. J6 .6 3 —4i

40.

41.

ANSWER:

Sample answer: f(x) = X' = 6x° + 197 + 36x — 150

2+ 3.2 3. 4+5i
ANSWER:
Sample answer: f(x) = 1247+ 747 - 172x + 41

p—

6— 5.6+ +5.8-3i
ANSWER:
Sample answer: f(x) = ¥* =28 +296x7 — 1372x + 2263




Solve problems invelving exponential growth and decay

Cremasl ey 1505 il Jluws Jo-

Example -5-JUa+{5)

163

(21-286)(Continuously parts-3,aiwall =1 )

166

18

eo¥alaal Joud dedl Jigal) dslg) dly dols Gadad

Apply the One -to -One Property of Exponential Functions to solve equations

Example-1 -JUs+(1A,

1B)

190

(1-10)

196

FINANCIAL LITERACY Suppose Mariam finds an account that will allow her to invest her AED 300 at
a 6% interest rate compounded continuously. If there are no other deposits or withdrawals, what
will Mariam’s account balance be after 20 years?

21. P=$500, r = 3%, t= 5 years
ANSWER:

12 365

continuously

1 B
ESS?Q.& $580.59

$580.81 | $580.91

$580.92

22. P=3$1000, r = 4.5%, t = 10 years
ANSWER:

12 365

continuously

1 K
E$1552.97 $1564.38

$1566.99]$1568.27

$1568.31

23. P=$1000, r = 5%, t = 20 years

ANSWER:

4

12 365

continuously

1
ES%S&SO

$2701.48

$2712.64

$2718.

10

$2718.28

24. P =$5000, r = 6%, t = 30 years

ANSWER:

4

12

365

continuously

1

$29,846.61

$30,112.88

$30,243.76

$30,248.24
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Solve problems invelving exponential growth and decay

Cremasl ey 1505 il Jluws Jo-

Example -5-JUa+{5)

163

(21-286)(Continuously parts-3,aiwall =1 )

166

eo¥alaal Joud dedl Jigal) dslg) dly dols Gadad

Apply the One -to -One Property of Exponential Functions to solve equations

Example-1 -JUs+(1A,1B)

190

(1-10)

196

25. FINANCIAL LITERACY Brady acquired an inheritance of $20,000 at age 8, but he will not have access to it

26.

until he turns 18.

a. If his inheritance 1s placed in a savings account eaming 4.6% interest compounded monthly, how much will

Brady's inheritance be worth on his 18th birthday?

b. How much will Brady’s inheritance be worth if it is placed in an account carning 4.2% interest compounded

continuously?

ANSWER:

a. $31,653.63
b. $30,439.23

FINANCIAL LITERACY Katrina invests $1200 in a certificate of deposit (CD). The table shows the interest
rates offered by the bank on 3- and 5-year CDs.

3.45%

continuously

monthly

a. How much would her investment be worth with each option?

b. How much would her investment be worth if the 5-year CD was compounded continuously?

ANSWER:

a. 3-year CD: $1330.85, 5-year CD: §1520.98

b. $1521.69



Solve problems invelving exponential growth and decay Example -5-JUa+{5) 163
18 Ol Vsl 1303 ppaiai Jlewa > (21-286){Continucusly parts-3,c sl <=1 ) 166
Apply the One -to -One Property of Exponential Functions to solve equations Example-1 -JUs+(1A,1B) 190
eo¥alaadl Joud Eedl J1gul) dslg) Aoty dols Gudal {1-10) 196

1A, 165 +3 = g4 +7 1B. (%)I_E’:(

1 4x+7:8x+3

[ 4 {3
5. | =|=]
ANSWER: e
5 ANSWER:
8
2.8 T4 =30 3x+ 11 2x+7
6. 127 = 144"
NSWER:
ANSWER ANSWER:
1 -3
3.49x+4:718—x . 3
7. 25 =57
ANSIWER: ANSWER:
10 12
3
4 22.1(—1_4.\’+5 8. Jlﬁ.i = ;2|
. — \h | :_ J
ANSWER: ANSWER:

5 -9



163

18

Example -5-JUa+{5)

Solve problems invelving exponential growth and decay

U"‘:-"""'i :J‘L#'I’j 1345 cpauinll Slwa J=> (21-286)(Continuously parts-3,aiwall =1 ) 166
Apply the One -to -One Property of Exponential Functions to solve equations Example-1 -JUs+(1A,1B) 190
196

eo¥alaadl Joud Eedl J1gul) dslg) Aoty dols Gudal {1-10)

9.

10.

INTERNET The number of people P in millions using two different search engines to surf the Internet 7 weeks
after the creation of the search engine can be modeled by P(7) = 1 5" and P,(1) = 225" 3'5, respectively.

During which week did the same number of people use each search engine?

ANSWER:
11

FINANCIAL LITERACY Brandy is planning on investing $5000 and is considering two savings accounts. The
first account 1s continuously compounded and offers a 3% nterest rate. The second account 1s annually
compounded and also offers a 3% interest rate, but the bank will match 4% of the initial investment.

a. Write an equation for the balance of each savings account at time 7 years.

b. How many years will it take for the continuously compounded account to catch up with the annually
compounded savings account?

¢. If Brandy plans on leaving the money in the account for 30 years, which account should she choose?

ANSWER:

a. 4 =5000¢"""; 4 =5200(1.03)’
b. about 89 yr
¢. The annually compounded account would be the better choice.
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Solve right triangles
gl dadlall bl

Example -4-JUs+(4)

225

(27-20)

229

GuidedPractice

4.

TRIATHLONS Suppose a competitor in the
swimming portion of the race is swimming
along the course shown. Find the distance
the competitor must swim to reach the shore.
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Solve right triangles
gt dadlah Clliadl L

Example -4-JUs+(4)

225

(27-20)

229

27. MOUNTAIN CLIMBING A team of climbers must determine the width of a ravine in order to set up
equipment to cross it. If the climbers walk 25 feet along the ravine from their crossing pomt, and sight the crossing
point on the far side of the ravine to be at a 35° angle, how wide 1s the ravine?

A
R SO

-

X, .

®»',

ANSWER.:
17.5 1t

28. SNOWBOARDING Brad built a snowboarding ramp with a height of 3.5 feet and an 18° incline.

a. Draw a diagram to represent the situation.
b. Determine the length of the ramp.

ANSWER.:

a.

“18°

- -

b.11.3 ft

Cad
crn
—r
-




Solve right triangles
19

Lgih AaSIaN Ll J>

Example -4-JUs+(4)

225

(27-20)

229

29. DETOUR Traffic is detoured from Elwood Ave., left 0.8 mile on Maple St.. and then right on Oak St., which
intersects Elwood Ave. at a 32° angle.

a. Draw a diagram to represent the situation.
b. Determine the length of Elwood Ave. that is detoured.

ANSWER:
a.

i Elwood Ave.

32°
Oak St.

Maple St.
|+—0.8 mi—=

b. 1.3 mi

30. PARACHUTING A paratrooper encounters stronger winds than anticipated while parachuting from 1350 feet,
causing him to drift at an 8° angle. How far from the drop zone will the paratrooper land?

o
Y
‘Uéman

iy
i o Toms

ANSWER:
190 fi




Verify trigonometric identities
20 (1-18) 316
Aliall Coliglaiall Ao oo Bam)
2 20— oin?2 2 2 — 2
1. (sec® 90— 1) cos 0 =sin" 6 2. sec” O(1 — cos” 0) =tan” 0
SOLUTION: SOLUTION:
(SCC? - l)COS" ) SL'C: ()(I COSJ ())
= (tan’ @)cos" @  Pvthagorean Identity =sec’ @ —sec’ @cos’ @ Distributive Property
(ein2pY . =sec’ 0 — I, .cos’ @ Reciprocal Identity
~ s— |cos” @ Quotient Identity cos” ¢
\cos” & =sec’ @ -1 Multiply and divide out common factor.
=sin’ @ Multiply and divide out common factor. =tan” @ Pythagorean Identity




20 Verify trigonometric identities

dailiall Srlasllaiall does e Fasd)

(1-18) 316

3. sin 6 — sin 6 cos? 6 = sin° 6

SOLUTION:

sin @ —sin@cos” &
=sin@(1—cos’ @) Factor.
—sin@sin” & Pvthagorean Identity

=sin" 0 Multiply.

4. csc @ — cos 6 cot®=siné

SOLUTION:

cscl —cosfcotf

e o cosﬁ( coss ) Eeciprocal/Quotient Identities

sinf sinf
2
= 1 .cos 0 Write with a com denom
sinf
si112t9
=— Pythagorean Identity
siné

=s1n# Divide out factor of sinf




Verify trigonometric identities
20 (1-18) 316
dailiall Srlasllaiall does e Fasd)

5. co’c2 6 csc2 6 — c0t2 6 = c0t4 v, 6. tan 6 csc® O — tan 6 = cot 0

SOLUTION: SOLUTION:

col : t‘h::-;c2 O - C0l3 (/ tan@csc’ @ —tan

? ? = tanO(csc” -1 Factor
=cot” ese 1) Factor. (L\“‘ ) -

X . . =tanfcot” ¢ Pythagorean Identity
=cot” fcot™ ¢ Pvthagorean Identity

sinf cos’ @

g : - - Quotient Identities
=cot" Multiply and add exponents. cos@ sin° @
cost i - :
g Multiply and divide common factors.
sin

=cotd Quotient Identity




20 Verify trigonometric identities

dailiall Srlasllaiall does e Fasd)

(1-18) 316

sec 6 sin 0
sin 6 cos 6

SOLUTION:

sech sind

sind cosf

= cot 6

|
= c.o"ﬁ - Feciprocal Identity
siné cos@
— ! — si1129 Common denominator
sinfcosf sinfcosd
: 2
= ]. sin”d Write with a com denom
sinfcosd
coszﬂ
=— Pythagoren Identity
sinfcosf
= c_osG Divide out cosé .
sinf

= coté Quotient Identity

sin 6 1 — cos 6
1 —cos @ sin 0

=2cscO

SOLUTION:

sinf 1—cosf

1—cosé sinf
sinf siné l—cos@ 1—cosf % -

= = . . : Rewrite using com denom
siné 1—cosf 1—cosf sinf

- sin’Q 4 1—2cosf + cos°0
sinf(1 —cosf) sinf(1 —cosh)

_ si1129 + c0529 +1—2cosf
sinf(1 —cosh)

Mulitply

Write with a com denom

= slin:(ll_—zsgssg) Pythagorean Identity
2 —2cosf
= Add
sinf(1 —cosf)
2(1 —cosb)
= Fact
sinf(1 — cosd) e
= .2 Divide out (1 —cosf)
sinf
= 2csch Reciprocal Identity




Verify trigonometric identities
20 (1-18) 316
dailiall Srlasllaiall does e Fasd)
cos 6 sin 6 cos 6

0. 9+tan9=sec8

1 + sin

SOLUTION:

cos@
—————— +tané
Tgigh | W
cosfd siné

= Fo = Quotient Identity

_cos# _ cosf + 1+sinf  sinf

= . - Fewrite 1 with com denom
cos# 1+4sinf 14sinf cosf

2 : . 2
cos @ sinf +sin"6@ :
— Multipl
cosd(1+sind) @ (1+sinBcosd  PI
2 - s 23
= coscg;(siliesjn;;n 6 Write as a single fraction
14 s1né :
= Pytl Identit
coM(1+ainB) ythagorean Identity
— Divide out (14 s1n8)
cosf
=sech Eeciprocal Identity

10. 1 —coto

SOLUTION:

1 —tan 6

sinfé cos@
1—cotf 1 —tané
. sinf cos@
__ cod __ sinf
sind cosd
- sinf cosf
sinf _ cod cosf _ sind
sinf sinf cos? cos?
= sinf cosf
sinf—cos? cos? —sinf
sinf cosd
. sin’@ cos°f
sinf —cos@ cosf —sinf
. sin’f T cos’@
sinf —cosf sinf —cosf
- sin’f — cos°6
sinf —cos@
__ (5108 + cosf) (sinf —cosb)
sinf —cosf
=s1nf + cosf

Quotient Identity

Rewrite using com denom

Write denom as single fractions

oimplify fractions

Factor out —1

Write as a single fraction

Factor numerator

Divide out (sinf —cosf)

=sin 0+ cos O




Verify trigonometric identities

20 (1-18) 316
dailiall Srlasllaiall does e Fasd)
1. 1 1 =1 12. 1 1 = 2 sec? O sin 0
1 2 1 2 csc 0+ 1 cscd—1
— tan® 6 — cot~ 6
; SOLUTION:
SOLUTION: SR
1 " 1 cscld+1 * cscl —1
1- tanj@ 1- cot219 = z:zg :% . CSC; T z:zg Ii . Csc; = Common denominator
= o + 7 Quotient Identity . cscf—l cscf+1 Midily
l—% 1 % csc -1 cscd—1
cos @ sin“@ Scsch Canepcs . 0
1 1 =— Write as a single fraction
= = el 2 5— Rewrite 1 using com denom csc @ —1
cos’® _ sin“@ sin“® _ cosP __ Zcscl Dot I -
5 5 = — 5 = 5 ythagorean Identity
cos @ cos 6 sin“@ sin“@ cot“@
1 1 —_ : ‘ 1
= + Write denom as single fractions z(smg) : _ -
0520 —sin 20 sin20—cos20 S Feciprocal/Quotient Identities
¢
cos0 sin0 :?:29
2 cos’0 sin-@ A 2 sin’
= 3 2 — 7 3 ~1mplify fractions St Eewrite using multiplication
cos’@—sin“8  sin“@—cos’@ s costp
2 | __ Zsinf ,
= zcos o ek 7 sin"0 7 Common denominator T ode Multiply
cos’@—sin“@  cos’@—sin“E :
2n .. 2 = sinf Factor
= °0529 5%1129 Write as a single fraction (coszn‘?)
cos"8—sin"0 = Dsec2Bsing Eeciprocal Identity

Divide out (c 0529 - sinze)




20

Verify trigonometric identities

dailiall Srlasllaiall does e Fasd)

(1-18) 316

13. (csc @ — cot B)(csc O+ cot ) =1

SOLUTION:

(csct —cot@)csc + cotd)

=csc” 6 —cot* @

Multiply.

Pythagorean Identity

14. cos* 9 — sin® ® = cos? 6 — sin? @

SOLUTION:
cos'0 —sing
2 . 2 2 5 39
= (cos" @ +s51n"@)(cos"@ —sin"#) Factor
=1(c 0526 — si1129) Pythagorean Identity
— cos*0 —sin’0 Multiply




Verify trigonometric identities
20 (1-18) 316
Eliall Claglanadl dowo oo B
1 1 cos 6 cos 6

15.

1 —sin 6

SOLUTION:

= 2 sec? @

1+ sin@

1 1
. - .
1 —s1né 14 s1né
; 145108 : 1 1 —s1nf : 1
145108 1—s1nf 1—s1mnf 14s51nf

14+ s51nf 1 —sinf

_I_
1 —3'11126' 1— sinzﬂ
2
1 —sin@
2

(:0529

25ec2ﬁ

Common denominator

Multiply
Write as a single fraction

Pythagorean Identity

Feciprocal Identity

16.

SOLUTION:

1+sin9+ 1 —siné

cosf cosf
145106 1 —s1nf
__cos® 1—sinf cosd  1+sinf
" 14sin@ 1—siné 1—sinf 1+4sinf

cosf(1 —sinf) " cosf(1 4+ sinf)

= 2sec O

Common denominator

" (14s51n6) (1 —sinb) (1—s1n8) (1 +sinf)

_ cosf(1 —s1nf) + cosf(1 +s1n6)

(14+s1n6) (1 —s1n6)

cosf —sinbcosf + cosf + sinfcosh

1—sin0
__ 2cosf

a 1 —si1126

1 4 2c0s8
c0529

2
cosf

=2sech

Multiply

Write as a single fraction
Multiply

simplify the numerator
Pythagorean Identity

Divide out cosf

Quotient Identity
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Verify trigonometric identities

dailiall Srlasllaiall does e Fasd)

(1-18)

316

17. csc*9—cot*9=2cot?0+1

SOLUTION:

csc 0 —cot’d

= (csc29 — cot29) (c5029 + cot29) Factor

= [csc29 — (csc29 -1] [c5029 + (csc29 —1)] Pythagorean Identity
=[c5029 —csc@ 41 ] [csc29 + cscf — 1] Multiply

—[1][2csc?8 —1] Add

—2csc20—1 Multiply

=2(c ot%8 + 1) —1 Pythagorean Identity
—Dcot’d +2-1 Multiply

=2cot29 +1 Add

csc2 @+ 2csc 6 — 3

18. : =
csc 6 —1
SOLUTION:
05029+2c509—3
cscze—l
_ (csc@+3)(cscf—1) e
- (csc@+1)(cscd —1) e
cscld + 3

cscl 41

csc 0+ 3

csc O+ 1

Divide out (cscf —1)
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