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Trigonometric and Inverse Trigonometric Functions
fodaad x4+T 5 x O0sSGmxadd f(x+T) = f(x) OS2 ¢ T ol Whajy « 498 f A oS »
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e The function f is periodic, and its period is T, if f(x + T) = f(x) for all x valueswhere x and x+T
are in the domain of f and the smallest value (T > 0) for this number is the fundamental period
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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(l1) = 2%

e Thecircleis360°, so 2m = 360° 2w = 360° G 4xde 545 533600 5l
e The function tan @ is periodic, and its period is T s < 49 tan O A

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

st e 3y ¢ f(x + T) = f(x) 4Bl @8ad 49 jual (& 27T 0585 ¢ @ a2 cos(0+2m)=cos0O

27T 9 e JS1 5l Gl g dgge

sin(0+2Zm=siné o | values of @ , 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 27
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1) sin (g — x) = coSx , Ssin (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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1.sin(x + y) = sinx cosy + sinycosx 2.sin 2x = 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) 4l Jgall 43 gand) 4o Y1 g ¢ ghall da) ) ¢(33l) LIoSEN B gal) cdaal)
Amplitude, Period, Frequency, Phase Shift, and Vertical Shift of (sinx, cosx)

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

d (ke giall BalN) Ay 1) Aa) 390 £ .kl dal) bl _ 1 .y 2 g gl | el
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Amplitude:|a| Period: b Frequency: —-——'=— Phase Shift: m Vertical Shift: d
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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? S b Lo Blanall Adslaal) Jola 4318 aa A0 AL B

1) 2sinx—1=0

2) 2cosx—1=0

3) sin(2x)=1

4) V2cosx—1=0

5) 2sinx—V3=0

Jalshobaki.com  (sSisddl daan salae) Js¥) ol pall Juadl) anitial) 12 chuall cilbpdaly ; claggaill 3an g 1 o) 3a g1 dala




Page |5

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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Determine whether the function is periodic; If it-is-periodic; find the smallest (fundamental) period?

1) f(x) = cos2x + 3sinx

2) f(x) = sinx — cos\2x

3) f(x) = sin2x — cos5x

4) f(x) = cos3x —sin7x

gl JLal) ANal) dagd 2paail ¢ @ (s pddiad (Al ALY B
Use the range for 0 to determine the indicated function value?

. 1 T
1) sm0=§ , OSBSE , ¥ cosB?
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sin~1(sinx) =x, Vx € [

1) sin (sin‘1 (%))

2) sin (sin‘l(Z)) =
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Inverse Trigonometric Functions
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2 tanf?
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y=sinx y=sm “n  "“To'find the inverse of the trigonometric functions,
I Ly | N the domain of the functions must first be
_z T —1 1 restricted so that it becomes one-to-one first so
’ : that we can find its inverse over this interval
_|__ a |
L L - -
y= sin x PR U952 .
Note that if we restrict the domain _—:S x Sg ) [—g ) g ] itis (e [—g , g ] , _—;’g x gg Jlaall L 13) BaY
a one-to-one function, and itsrangeis[-1,1]=>-1<y <1 —1<y<1e[—1,1]Ww 0%y gl aalgal
y =sinx
X = Siny = Sin_l(x) W aEEE——
y=sinl(x) >vxe[-1,1] S 1 g —
sin(sin"lx) =x, Vxe[-1,1] é4ley I
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3) sin~1(-1) =

4) sin™! (— %) =

5) sin™! (sin (2?") ) =
2n

A B) g C) dja D)

‘L -I :L -I Yy = COSX PR e 952 .
4

[0,7] ¢a el 2l A aslglaaly y = cosx Al g

SN

~+x' Thefunction y = cosx is one-to-one in the domain
restriction from [0, 1 |

J — =l 1 J
Yy = cosx
X = €cosy

cosTl doyali= cosTl(x=cosy) = y=cos™1x, x€[-1,1] doaui il Al saa sa Allya
x€[—1,1] a2 ddccos(cos™x) =x Cdades
x€[0,m] afdccos I(cosx) =x

Tl Laa S aa gl At ALY B

1) cos™1(0) =
2) cos™1(1) =
¥ 1 X - y =tanx A1 ugSaa .
- (—o0,00) aall Gssas « (=5, %) el s
y=tanx | y=tanlx

y =tanx

- x | | I | } > 1
-6 -4 - 246 ‘l’ hiboly o T
(x =tany) = -2 <y <3

a3

I | L I tan™! 2 cpal = tan™(x = tany)

=y = tan~1x, V'x € (=00, o0)
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We restrict the domain to be a one-to-one function
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o Domain:[o,’z—t) u(g,n]

y = secx y = sec lx dusal) Al Jlae a9« (—00,—1] U[1,00) 1l
Range: (—o,—1] U[1,), which is the domain of the inverse
\l/ function y = sec™1x
Ldy )3y
x:secyéye 0,§)U(§,n]

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

13 60° ol Ad ) g Y G oaie Ay gl N ubd 55 g 38 e 100 fE 3 o gedd Uil (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 ? Szl gy (A
KN

N | o l
[ ey
100 =07

Bacll) (e 200 ft 2 o geddd) U8 o) Ay g3l bl L (B

(B) What angle is measured if the person is 200 feet from the base?
A gSaa Afilia J) g3 Ao (5 g5ad Al il yaail) Japeas
Simplifying Expressions Containing Inverse Trigonometric Functions
Use a triangle to simplify each expression? 95 g Sl ) yaaas J8 Jy gand Uiia padiea) A AL B

1) cos(sin 1x)

2) cos(tan™1x)

3) tan(sec 1x)
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4) cot(cos™1x)

5) sin ( cos™! (%) )

6) cos ( sin™1 (%) )

7) tan ( cos™1 (g) )

8) csc ( sin™! G) )

9) cos ( 2sin™?! %)
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