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duSal) LAY I gall g SN J) gall (1-3)
Trigonometric and Inverse Trigonometric Functions
fodaad x4+T 5 x O0sSGmaxadd f(x+T) = f(x) OS2 ¢ T ol Whajy « 498 f A oS >
) o 9all a3l (A 2l 13 (T > 0) 4ad sl 0 6<ig

e The function f is periodic, and its period is T, if f(x + T) = f(x) for all x values where x and x+T
are in the domain of f and the smallest value (T > 0) for this number is the fundamental period

z mo I X2 b YT =1 Bl i ey gt >
(0,1)] (x,¥) (cos6,sind) m—0 sin+ 0 4.;1,...2‘;#)1_?; U-.“S’-.‘::ﬂ'L:‘ ‘Qi‘}‘ &3
// ‘///j y csc+ A”[+) AJ:GJS%‘?J UAJS.UA s
n(-m) ‘\ : Gx }(1, 0) 2011 | ° T.he diazgramzrepresents the unit
\ / tan + cos + ?Ircle x“+y“=1and0 thfe angle
o is measured counterclockwise and
(0.1 m+60 cot+ sect 2g-0 is measured in radians unless
3 I v otherwise noted
2

cscx , secx , cotx \glslhas sinx, cosx , tanx  Aswlad) LA g >

a

>

180"\ _ 180° . 1o 180° T g
Radians ——— Degrees (g) X (T) = T = 60° (dl'“ (C’E‘MJSL.' M.-J‘Jn) X T < AQJ‘A <= (:Ju.-éb 8] d.'-‘JA"'u >

4

. L S .
) =3 (0 (St x I e o E A oa il >

o
Degrees ﬂ» Radians (600) X ( 3

Wk Cieai 3 yila Aldeas Jiai x2 +y2 =1 Baagl B ¢ 27 Whusduse s cos @ ¢« sin@ Jsy >
c=2nr =2m(1) = 2@ S8l Jamag ¢ SaalgBaag
e Functions sin @, cos 0 are Periodic functions of 27 , where the unit circle x* + y> = 1 represents the
equation of a circle with radius one unit, and the circumference ¢ =2nr = 2n(l) = 2@

e The circle is 360°, so 2w = 360° 2m = 360° OB 4de 3423600 341
e The function tan 0 is periodic, and its period is T T iusdy ¢ 40 tan @ A

.. G neen h et e et . " sin(60+2m)=sin6
) ¢ = a ) & oy * ¢

Jist lagd 3gds ¢ f(x + T) = f(x) 4Bl @aad 49l jual (& 27T 0585 ¢ @ a2 cos(0+2m)=cos0O

27 9 e JSI 5l Gl g Ay g0

sin(0+2Zm=siné g 1) values of O , 27 is the smallest angle that verifies the theorem f(x + T) = f(x)

cos(0+2m)=cosO
so they are periodic functions and the period for each is 2w

(A AR ) gal) (e AS yidial) ABMal)
1) sin (g — x) = coSx , Sin (x + g) = CcOSX

2) cos (g - x) = sinx
3) tan (g — x) = cotx , cot (g — x) = tanx

T T
4) sec (5 — x) = cscx , CSC (E — x) = secx
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(Lgilus 982 g AiliAl) J) gal) ila gy

y
4 y=tanx
¥ ¥
y=cosx y=sinx
| |
| | %
lx : dmfm _x [0 & fm 3w
- fm 0 ¥ Jun 2= & 7 m 3w 7w ] : 2
| 2 2 I 2 . 2 B
| | | |
G il y e N 3
Domain: —oo < x < w Domain: —cc < x < o Domain: x # =, * L T
Range: -l=y=1 Range: -l=y=1 " N
3 ] : LY <m
Period: 2# Period: 2 Sanﬁ e
(a) (b) e % )
y y ¥
Y =secx y=cscx ) y=cotx
j 1 _U l |
——! L > X ! I | > X I | .
-7 50| ¥ 7 I - w 0| w 4 37w - w\ i
’m-l ’[\ m_ 2 m FaY
Domain: x %ii—r, + 3%7 Domain: x # 0, =, 227, ... Domain: x # 0, 7, ¥ 2, . ..
o B Range: y=-landy=1 Range: —x<y<w
Range: y=-landy=1 g : : : :
. ) Period: 2 Period:
Period: 27 ) >
() (e) (f)
Domain: -1 =x=1 Domain: -1 =x=1 Domain: —oo << x << oo
Range: —%ﬂys% Range: O0=y=m Range: . {\,{%
¥ y v
, -~ :\
W™
5 B=1 T e 1 e e e
y=sin x y = cos lx 73 _y
- Yy =tan x
1 1 =N m
4 z v
. =
| . 1 g, =@ el W 2
2 o 1
(a) (b) (c)
Domain: x=-lorx= 1 Domain: x=—-lorx=1 Domain: —ee <= x < co
Range: 0‘5"‘:“’-"%&% Range —%535%,}7:#0 Range: O<y<m
y y *
~ ~ r S
w w
S S j == e CSC_IJ.’ ******** e e 2
— ¥y = seclx ¥y = cot™!x
_______ ) T ! 1 I 1 et
| I _K,; x e R I I | I -
2 «f 1 2 2 =% — i 2
(d) (e) (f)
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Lol g 45 63 Ada jal) A o505 Jadal) Tag Aaga 480 i lata

1.sin(x + y) = sinx cosy + sinycosx 2.sin2x = 2sinx cos x
3.cos(x +y) = cosxcosy *+sinxsiny 4.cos 2x = cos’x — sin‘x
5.sin’x + cos?x =1 tan‘x + 1 = sec?x , 1+ cot’x = csc?x

o 1 — cos2x 5 1+ cos2x
6.sin“x = ———— , cos’x = ———

2 2
1 . _1(1 _ _1(1

7.sec 1(x) = cos™! (;) ,  csc(x) =sin™?! (;) , cot™1(x) =tan™! (;)

(sinx, cosx) 4z Jgall 43 gand) 4o Y1 g ¢ ghall da) ) ¢(33Al) LIoSEN B gal cdaad)
Amplitude, Period, Frequency, Phase Shift, and Vertical Shift of (sinx, cosx)

y=asin(bx+c)+d
y=a'cos(bx+cy+d

d i(Besiad BAY) il A3y — S skl Aal ) L 25 |af rhadd)
i |b]| 2m sy |b]|
itiide: iod: 2= ¢ w [bl ift: — < ] ift
Amplitade: |a|]  Period: o Frequency: ——'= — Phase Shift: T Vertical Shift: d

0 b Laa IS8 il 1 Ao 391 5 «slal) da) ) ¢l sl 8 gal) cdaad) 03a 4000 ALy A
Identify the amplitude, period, frequency, phase shift, and vertical shift?

1) y=2sin(2x+2m) -1

2) f(x) =3sin2x

3) f(x) =3cos (Zx —g) +1
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Find all solutions of the given equation? 9 oby Lasd SUanal) Aslaal) Jgda 4818 aa 4000 ALLY) B

1) 2sinx—1=0

2) 2cosx—1=0

3) sin(2x)=1

4) V2cosx—1=0

5) 2sinx—V3=0
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6) sinx —cos2x =0

7) sin’x —4sinx+3 =0

8) sin’x+cosx—1=0

9) sin2x —cosx=0 , [0,360°]

10) cos’x + cosx =0

11) sin’x —sinx =0
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() Apulalll) B gal) aad Ay )90 CuilS 13) g oAy g9 AdIAN) il 13 Le 2da (Al ALY B
Determine whether the function is periodic; If it is-periodic; find the smallest (fundamental) period?

1) f(x) = cos2x + 3sinntx

2) f(x) = sinx — cos\2x

3) f(x) = sin2x — cos5x

4) f(x) = cos3x —sin7x

gl L) Al dad 28t ¢ @ (s padiad (Al ALY B
Use the range for 0 to determine the indicated function value?

1 (4
1) sin0=§ , OSBSE , ¥ cosB?
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2 '0—1
) sin =3

N| S
IA
S
IA
3

, & tanB?

Inverse Trigonometric Functions A gSaall A58 ) ga)

r : —r v L sl Jlaall 4485 ¥ 5l g AALiall J) gl usSa Sy >

' 5 L usSaa Aoy aakiaad! ¥ gf aaf g ) g raal Cuag
3_yidl) sda

, — cin-1

y=sinx y=sm “n To find'the inverse of the trigonometric functions,

N the domain of the functions must first be

restricted so that it becomes one-to-one first so

that we can find its inverse over this interval
—_ I -+

y=sinx 4 ugsaa .

”] it is oﬂ[—g, f] ) 5 S XS Jaall Ul 13 By

<y< —1<y<1e[—1,1]Ww 0%l aalgaln

|
T
I...l||

[y =g .

Note that if we restrict the domain _—: <x<

| —
|

e
N

a one-to-one function, and its rangeis [ —1,1

y =sinx
x=siny:sin‘1(x)W —|
y=sinl(x) >vxe[-1,1] o B 2 RN —
sin(sin"lx) =x, Vxe[-1,1] é4ley I
T
- _1 . — _ _
sin (smx)—x,Vxe[ 2,2]

sin1x oe Ya arcsinx sy Bl iy

Tk Laa JS an of Al ALy B

1) sin (sin‘1 (%)) =

2) sin (sin‘l(Z)) =

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla
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3) sin"1(-1) =

4) sin™! (— %) =

5) sin™! (sin (2?") ) =

2

A = B) g C) 4ja D)

Y 1 Y 1 y=cosx Al ugsaa .
A

[0,70] v dall 4ui 8 aal gl aaly y = cosx A s

SN

The function y = cosx is one-to-one in the domain

N [ . .
™ s restriction from [ 0,7 |
Erit. T
S T
.
—lT e . !
T o+ > X
J —1 1 J
I|l
y = cosx
X = cosy

cos ! Fosalb= cosTi(x=cosy) > y=coslx, x€[—1,1] ZLuuwi,ll Lall 500 2 Allaa
x€[+1,1]a2ddcos(cos™1x) =x ales
x€[0,m] a2ddccosI(cosx)=x
Tl Laa JS aa gl Al ALY B

1) cos™1(0) =
2) cos™1(1) =
Y '|r - I y=tanx A ugSae .
1L z A
4 T = (—o0,00) sl issas « (=2, %) gl i
y=tanx _ / y=tan 1x
T y =tanx
T L = — b
g 2 : 5 4 - ) 46 ‘l’ .
-2 ! n n
/ (x=tany)<=>—5<y<5
[ —at
1 | T L tan™1 2 calt = tan~1(x = tany)
1 : —

=y = tan~1x, V'x € (=00, o0)
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¥ b : '| y=secx bl ussza .
- A
T [ I aal gl aal g Ada ¢y eSd Jlaal) LS
54 /i
e [0.2) u(Z . m]:gaa
s == T =__ Tl __ 2 2
T B T _—— 2
ol Yo We restrict the domain to be a one-to-one function
3 N
:: | | | | L ey . n T
—1o ' o 5 -1l 5 10 Domam:[O,E) U(E’”]
. : .
y = secx y:sec_lx wﬁa\ﬁﬁd@ﬁjc(—oo,—l]U[l,oo) sl
Range: ( —c0,—1] U[1,0), which is the domain of the inverse
\l/ function y = sec™1x
Jadd g} T T
X =Ssecy < yE€E O’E)U(E’”]

sec™! B opalt = sec™l(x = secy) = y = sec”x,V x € (—o0,—1] U [1, )

il e Glisall g3l Aadd M) g cAasaual) 439 31 Baat g a9 80 anay e A gSaall Adlal) dagd 2y AUl ALLY) B
Evaluate the inverse function by sketching a unit circle, locating the correct angle and evaluating the ordered
pair on the circle?

1)1 tan~1(0) =

2) tan"1(-1) =

3) sec™1(2) =

4) csc1(2) =

5) cot™1(1) =

6) ‘tan"t(v3) =
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Finding the Height of a Tower

g BN Sy

13 60° ol Ad ) g Y G oaie Aol N ubd 5G9 7 38 e 100 fE 2 o gedd il (1w
A person 100 feet from the base of a tower measures an angle of 60° from the ground to the
top of the tower. Find:
B (A) Find the height of the tower ? sz gl (A
e
S
| X |
¥ [ ¥ R
| 411\5 el
L 100 ft a5/

Bacll) (200 ft 2 o geddd) U8 o) Aygl 3l (b L (B
(B) What angle is measured if the person is 200 feet from the base?

A gSaa A ila J) g3 o (5 g5ad Al il yaail) Japeas

Simplifying Expressions Containing Inverse Trigonometric Functions
Use a triangle to simplify each expression?
1) cos(sin 1x)

95 g Sl ) yaaas J8 Jy gand Uiia aadiea) A AL B

2) cos(tan™1x)

3) tan(sec 1x)
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B
5) sin(cos1(2)) ‘ |
6) cos(sint (2)) . | |
7) tan (cos (%)) | _—

-

9) cos ( 2 sin-1 g)
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