Lecture 27 - June 25

e 7.2 Other Inverse Trigs

Upcoming Deadlines

e 7.1-4 Homework (June 29)
e 7.5-6 Homework (July 4)
e Final Exam (July 5)
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Example

Wednesday, June 20, 2018 8:30 PM

Find the Exact Value of Expressions Involving the Inverse
Sine, Cosine, and Tangent Functions

Finding the Exact Value of Expressions Involving Inverse
Trigonometric Functions

. . 1
Find the exact value of: s111(tan 1—)

2
4 1 1 ™ T .
Let # = tan 5 Then tan 6 = 5 where 5 < < 5 We seek sin #. Because
tan # > 0, it follows that 0 < 6 < g so # lies in quadrant I. Since tan # = % = %

let x=2 and y=1Since r = d(O P) = V22 + 12 =13, the point
P=(x,y)=1(2.1) is on the circle x* + y* =5. See Figure 15. Then, with
x=2.y=1,andr = V5. we have

1 1 V3
sin(tan_l —) =sinf =—=——
2 [ V3 5

:"| M = = l
r

¥y Solution
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Example

Wednesday, June 20, 2018 8:30 PM

Finding the Exact Value of Expressions Involving Inverse
Trigonometric Functions

1
Find the exact value of: cos{sin_l(—;)}

Let 6 = sin_'(—%). Then sin # =—% and —% =0 = g We seek cos 6. Because
R 3 4y

sin 8 < 0. 1t follows that —gf_—’- # < 0,s0 6 lies in quadrant I'V. Since sin # = 3 = =,

g r
let y=—1 and r = 3. The point P = (x,y) = (x.—1).x = 0. is on a circle of
radius 3, x> + y* = 9. See Figure 16. Then

2 +yP=9
X+ (-1)2=9 y = —1
x> =38

x=2V2 x=0
Thenx =2V2,y = —l.andr = 3,50

o 1\ _ ) — 2\2
COS| sIn 3 = COS T 3
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sinfl = ——
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Example

Wednesday, June 20, 2018 8:49 PM

Finding the Exact Value of Expressions Involving Inverse
Trigonometric Functions

)

Let 8 = cos_](—l). Then cos ¥ = —% and 0 = # = 7. We seek tan 6. Because

Find the exact value of: tan

3 3 .
i T i -1 .
cos # << 0,1t follows that B < # = m,s0 4# lies in quadrant II. Since cos # = =2

3

3 r
let x = —1 and r = 3. The point P = (x,y) = (—1.y), y = 0, is on a circle of
radius r = 3, x> + y* = 9. See Figure 17. Then

X +y2= Y
(—'l)2 + yz = x = —1
y* =8

Then.x = =1,y =2V2.,and r = 3.s0

1 272 —
tan[cos_l(—g)] = tan ¢ =—0 = —2V?2

b =—=
Cos 3

vy Solutio

(-1.y) |
AN
\o ]

P:
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Inverse Secant, Cosecant, Cotangent

Wednesday, June 20, 2018 8:49 PM

The inverse secant, inverse cosecant, and inverse cotangent functions are defined as

follows:
y=seclx means x =secy
T s
where |x/ =1 and 0=y =, y#i
Y Cscx means Y orscy
™ T
where il =1 and o =y = =y )
2 2
3 Ccot'x means x  colby
where —o0 < x <o and 0<y <7

(1)

(2)

(3)

=)

You are encouraged to review the graphs of the cotangent, cosecant, and secant
functions in Figures 66,67, and 68 in Section 6.5 to help you to see the basis for these
definitions.

Figure 68 x=T x =3
I 2 2
y = secx, —00 < x << 00, x not equal |
T |
to odd multiples of —, |y| = 1 '
0 odd multiples of - ly] 0.1)

/.

|

|

|

| |
T~y = sec x |
|

|

|

|

Figure 67
Yy = CsCx, —00 < x <
to integer multiples of 7,

20, x not equal
yp =1
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Example

Wednesday, June 20, 2018 8:49 PM

Finding the Exact Value of an Inverse Cosecant Function

Find the exact value of:  cs¢ ' 2

Let § = csc ' 2. We seek the angle 6, —% 0= % 6 # 0, whose cosecant equals 2

‘ . 1
(01‘, equivalently, whose sine equals E)

o o
0 =csc 2 —

m
T=0=—, 6F0
2 )
cscf =2 T 20=Z. 9£0 onh=—
2 2’ 2 .J
, , T T
The only angle 6 in the interval ) =0 = 5 ) # 0, whose cosecant 1s 2
{-9_1]-3 i, T
sin§ = o | is -, so csc =6
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Example

Wednesday, June 20, 2018 8:49 PM

Writing a Trigonometric Expression as an Algebraic Expression

Write sin(tan™' &) as an algebraic expression containing u.

Let 8 = tan 'u so that tanf = u,—% < 0 < % —00 << u << 00. As a result, we
know that sec # = 0.Then
: _1 ) ) cos 0 tan 0 tan 6 u
sin(tan " u) = sinf = sin 6+ = tanfcos B = - =
i cos 0 4 secld + /1 + tan?6 V1 + 2
cos t sin 6 , .
Multiply by 1: — o ol tant sec“0 =1+ tan 0

sec H = 0O I
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Example

81. Artillery A projectile fired into the first quadrant from the
origin of a coordinate system will pass through the point (x, y)
2x
2y + gt*
where 6 = the angle of elevation of the launcher and g =
the acceleration due to gravity = 32.2 feet/second®. An
artilleryman is firing at an enemy bunker located 2450 feet
up the side of a hill that is 6175 feet away. He fires a round,
and exactly 2.27 seconds later he scores a direct hit.

at time ¢ according to the relationship cotf =

(a) What angle of elevation did he use?
Upl
(b) If the angle of elevation is also given by sec # = %

where v, is the muzzle velocity of the weapon, find the
muzzle velocity of the artillery piece he used.

Source: www.egwald.com/geometry/projectile3d.php
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