Math 002-23, Quiz 4 (6.5, 7.1 and 7.2), Term 172, Instructor: Sayed Omar, Page 1 21-Mar-18
Serial #: ID NAME

Show all necessary steps for full marks.

Question 1: (5 points) Find the exact value of each real number y if it exists.
(a): y =arctan (—\/5 ) =7
(b): y=cot™(-1)=?

(c): cosl(cos%[) =?

(d): tan‘l(tan%rj:?
(e): sin(cot™(-3))="?
Solution: (a): v =arctan(—\@)

Check that —/3 € D yygan = (—o0,0) and  y e (—%%} = range of arctan

y:arCtan(—\/é) — tanyz—\/§ — y:_%

(b): y =cot™(-1)
Check that —1 € (~o0,00) =domain of cot™ and y (0, 7)=Range of cot™

o
4

(C): cos™(cos 6—7[) =c0s™'| —cos [6—”— 7[) =C0s ™| —cos Ezj = cos ' (cos 4—”) _ir
5 5 5 5 5
because 4?” €[0, 7] = restricted domain of cosine

(d): tan™ (tan 4—”) =tan™" (tan Zj =tan™ (tan EJ =z
3 3 3

3
(€): Let @=cot™(-3). Then cot® =3, where 0< O < 7.

y =cot"(-1) = coty :cot(cot‘l(—l)):—l — coty=-1 =

:>0€Qll,cot6’=—3=T — x=-3,y=1r=+10

: . 1 410
sin(cot*(=3)) =sing =L = = Y2
- (cot™(-3)) r 10 10

Question 2: (5 points): Find the exact value of
(a): cos{g’—”—cos‘l(—gﬂ (b): tan [Zsin-l(_fﬂ (-125 1
4 13 5

Solution 13N
(2): Let 6=cos™ “12) Then coso=-12 | 0<o<x
13 13

v

= 6 eQuadrant Il

3 1( 12] [37r }
coS| ——coSs| —— ||=cos| ——-¢
4 13 4
V2 -12 V2 51242 52 _17V2

3z . 31 .
=Cc0S—cosf+sin—sinf=————+—-—
4 4 2 13 2 13 26 26 26
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(b): Let g :sin‘l(—%j. Then

A

sinﬂ:—i, —zsﬁsz = 6 eQuadrant 1V
5 2 2 >
4 Z
6 5
tan Zsinl(—ﬂj =tan[2p]= 2tan;8 __\3 = —24 _24 (3,-4)
5 1-tan“ g 1 (_4j 9-16 7

3

Question 3: (5 points)  Verify the identity secx—1_secx+1l_ 4 csexcotx

secx+1 secx-1
secx—1 secx+1 (secx-—1)* —(secx+1)® sec® x—2secX+1—(sec’ X+ 2secx+1)

Solution: LHS = ~
secx+1 secx-1 (secx+1)(secx—1) sec” x—-1
N
= _4S§CX =4 COSX _ g CX_ 4 1 COSX_ 4 esexcotx = RHS
tan® x sin” x sin‘ x sin x sin x
cos® X

Question 4: (5 points) (7.2Textbook Example 6): Write the expression sin(cos™x +tan™"y) in
terms of X and Yy where —-1<x <1 and y isany real number.

Solution:
See example 6 page 584.

EXAMPLE6 ~ Simplifying an Expression Involving Inverse
Trigonometric Functions

1 " Write sin(cos 'x + tan'y) as an algebraic expression in x and y, where
il —1 = x = | and y is any real number.

SOLUTION Let# = cos 'x and @ = tan 'y, Using the methods of Section 5.4,
fl we sketch triangles with angles 6 and ¢ such that cos # = x and tan & = y (sec
Figure 2). From the tiangles we have

cos f = x ) ~ l . ¥
sinf = "V'(l - x* cosgh = —— singg = ——
V14 V1 +y

From the Addition Formula for Sine we have

sin(fcos 'x + tan 'y) = sin(@ + ¢)
] E g Addition Formula
¥ = gin & cos ¢ + cos # sin ¢ o .\:n roul

1 Ay
1 = \"'III] — i T X - From trangles

\f'fl + 5 \a’fl + y?

| 3 I
= ﬂ{\-”l - x" + xy) Factor :
V1 +y? V1 +y

ng =y
FIGURE 2
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