Activity 5.5 - Answer Key

Problem 1
Using the unit circle, find all the solutions of tan(x) = —1 in the interval
[0, 2)
tan(z) = —1
3T
tan(=—) = —1
an(7)
T
tan(—) = —1
an( 1 )
3 7
Thus, our solutions are x = Zﬂ and © = Zﬂ
Problem 2
Find the two general solution equations for sin(z) = —%
: 1
sin(x) = —3
1 7r

—ain 2y = O
a =sin" " ( 2) G

x:%+2nwandx:(ﬂ—%)+2nﬂ

6 — 6
Simplifying the right equation, 7 = % — (7 — %) = (% + %

— 7
— x:%+2n7randx:%+2mr
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Problem 3

S

Find all the solutions in the interval [0, 27) of: sin(2z) = —

V3

sin(2z) = —5

V3, -

a=sin"H——) = —

2 3
2x:%ﬂ+2mrand2x:(7r—%ﬂ)+2mr

—Tr 3m om
20 = — + 2 d2r="—+4+=-42
x 3+n7ran x 3+3+ nim

— 4
2x:?7r+2n7rand2x:§—l—2n7r

We divide everything by 2

S d 47T+
r = — nm ana r = — ni
6 6

Now we will find the solutions in the targeted interval

— 4 2
n = 0 : First Equation %X Second Equation % = ?ﬂ\/

—m 6 5 A 6 10 5

n = 1 : First Equation %JF% = %/ Second Equation %—F% = Tﬂ = ?F\/
—m 12 11 A 12 16

n = 2 : First Equation 67T+ 67T = 67T\/ Second Equation %Jr% = %X
2 5w bm 1lmw

—,—, —, —— are the solutions
36 3 6

xr =
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Problem 4
Find the general solutions AND all the solutions on the interval [0, 27) :
(cos(z) + 1)(tan(z) +1) =0

(cos(z) + 1)(tan(z) +1) =0
cos(x) = —1 and tan(z) = —1
cos(z) = -1 = a=cos '(=1)=m
r=7m+2nmand r = (27 — ) + 2nw = 7+ 2nmw

Note, the two equations are equal when simplified.

tan(r) = -1 = a =tan '(—1) = _Tﬂ
r=—+4nnw
4

n = 0 : First Equation 7v" Second Equation _TW X

— 4 3
n = 1: First Equation 7 + 27 = 37X Second Equation Tﬁ + Zﬂ = Zﬂ\/
Note, for n > 0, only solutions to tan(z) 4+ 1 = 0 are in our interval.
-7 8t U7
=2: d Equation — 4+ — = —
n Second Equation 1 + 1 1 v
-7 127 1lx
=3: d Equati =
n = 3 : Second Equation 1 + 1 1 X

3m Tm :
RS are the solutions

r =T,
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Problem 5

Find all the solutions in the interval [0, 27) of

(2cos(x) + 1)(v/3tan(z) —1) =0

(2cos(z) + 1)(v3tan(z) — 1) =0

—1 —1 2
cos(a) = = a=cos ()=
1 1
tan(z) = 7 —> «a = tan 1(7) = %

21

2
(2cos(z)+1) =0 = = = %—I—Qnﬂ and x = (27r—?) 2nm = ?W-I—er

(V3tan(z) — 1) = 0 = x:%err
) .27 . Ar , .
n = 0 : First Equation ?\/ Second Equation ?\/ Third Equation E\/

2 4
n = 1: First Equation % + 21X Second Equation ?W + 21X

T b6m U7

Third Equation — 4+ — = —V
1r qua10n6—|—6 6

Both the first two equations will not work for n > 0 so we will only check

the third equation,
. . 7T
n = 2 : Third Equation 5 + 21X

T 2w Tm 4w
636" 3

T = are the solutions
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Problem 6
Find all the solutions in the interval [0, 6m) of: sin(5) = g
. V2
sin(=) = —
2 2
sV T
a =sin" 5 ) 1
3
g:%—i—Qnﬂand%z(ﬂ—%)-l—QmT:f-i-QmT

Multiplying everything by 2

3
x:g+4n7randx:§—|—4n7r

3
n = 0 : First Equation z\/ Second Equation ?W\/

8 3r 8 11
n = 1 : First Equation ng?W = —\/ Second Equation §+§ = —W\/
16 17 3r 16 19
n = 2 : First Equation g+77r = Tﬂ X Second Equation §+Tﬁ = Tﬂ
37 9 1l7

T the soluti
= =, —,— ., —— ale e SO 1011S
YT "



