Solving Trig Equations with the Pythagorean Identities (3.12) HW

For questions #1-6, find the solutions in the interval 0 < 8 < 2m. Then, find an expression that represents ALL
solutions.

1. csc?@+cscfH—-2=0 4. 2cos?0+3sinf—-3=0
2. 2sin’0 =2+ coséh 5. csc?f +cotf =1
3. sec’9+2tanf =0 6. V2cosOsinf =sinf

In questions #8 and 9, write an expression that represents all zero(s) of the given function.
7. f(x) =sin?x + cosx + 1 8. g8 =1+tan?6

9. Letf(x) = sec? x. Find an expression for all input values that yield an output value of 1 for this function.

10. Which one of the following is equivalent to (sin 8 + cos 8)% + (sin 8 — cos 6)??
A) 1
B) 2
C) —2sinfcosb
D) 4sinfcos@

11. Which one of the following is equivalent to (2 + tan8)? + (1 — 2tan )??
A) 5
B) —5tanf
C) 5sec?6
D) —5csc? 6

12. Which one of the following is equivalent to (2 — csc8)(2 + csc)?
A) 5+ cot?6
B) 3 —cot?6
C) —4cot?8
D) cot?’8 —5

The way we write our answer when asked for “all solutions” is weird. The point of #13 and #14 is to make sure
we understand how to interpret these answers.

. . . . 2
13. Sharon solves a trigonometric equation and states “All solutions are of the form 8 = ?n + mk or

7 - .
0= ?n + 2mk, where k € Z.” What are the four smallest positive values of 6 that solve Sharon’s equation?

14. Sujay solves a trigonometric equation and states “All solutions are of the form 8 = g + gk, where k € Z.”

Find all values of 8 in the interval — < 8 < 7 that are solutions to Sujay’s equation.
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Solving Trig Equations with the Pythagorean Identities (3.12) HW Solutions
1. csc?f+csch—2=0
(cscO + 2)(cscH —1)=0
csc0+2=0o0rcscd—-—1=0
cscl =—2orcsch =1

0 is a third or fourth quadrant angle with reference angle g or 6 corresponds with a point on the unit circle

. 1
with a 5 value of 1.

. . 7 11
The solutions |n0S9<27rare9=?”or9=Tnor9zg.

All solutions are of the form 6 = 7% + 2wk or 8 = MTH + 2k or 6 = g + 21k, where k € Z.
2. 2(1—cos?0)=2+cosf

2—2cos?*8 =2+ cosH

0 =2cos?0 + cosf

0= (cosf)(2cosO + 1)

cosfd =0or2cosf@+1=0

1
cosf =0 orcos@ =3

6 corresponds with a point on the unit circle with x value 0 or 8 is a second or third quadrant angle with
reference angle g

. . 3 2 4
Thesolut|0n5|n059<2nare9zgor9:§or9:?ﬂor9=?ﬂ

All solutions are of the form 6 = g-l- 2k or 6 = %ﬂ + 21k or 8 = %ﬂ + 2nk or 6 = %ﬂ + 21k, where k € Z.

This can be stated more concisely as 6 = g + 7k orf = 2?” + 2mk or 8 = 4?” + 21k, where k € Z.

3. (1+tan?8)+2tanf =0
tan?0 +2tanf +1=0
(tanf + 1)(tanf8 + 1) =0
tan6+1=0
tanf = —1
0 is a second or fourth quadrant angle with reference angle %

. . 3 7
The solutionsin0 < 0 < 2mare § = Tﬂ orf = Tﬂ.

All solutions are of the form 6 = %ﬂ + 2nk or 68 = %ﬂ + 21k, where k € Z.

This can be stated more concisely as 8 = %ﬂ + k, where k € Z.
4. 2(1—sin?6) +3sinf -3 =0
—2sin?6 +3sinf —1=10
2sin?0 —3sinf+1=0
(2sin@ — 1)(sin6 —1) =0
2sinfd —1=0orsinfd —1=0
sin 6 =%or sinf =1
0 is a first or second quadrant angle with a reference angle of % or 8 corresponds with a point on the unit
circle with y value 1.

Thesolutionsin0S9<2nare9=%or9=5?no 0=

NS

All solutions to this equation are of the form 6 =

5. (1+cot?8)+cotd =1
cot?6 + cotf =0
(cotB)(cot6 +1) =0
cotd =0orcotf8+1=0

ala =

2nkor9=5§+2nkor9=g+2nk,wherekEZ.



cotd = 0orcotf =—1
0 corresponds the points on the unit circle with § values of 0 (i.e. an x value of 0) or @ is a second or

fourth quadrant angle with reference angle %.

. . 3 3 7
Thesolutlon5|n0£9<2ndre9zgorezgow?:%orﬁ=Tn

All solutions to this equation are of the form 0 = g + 2mk or 6 = 32—7T + 2k or @ = %ﬂ +2mkor 0 = %ﬂ +

2k, where k € Z.

This can be stated more concisely as 6 = g +mkorf = %ﬂ + mk, where k € Z.

V2 cosfsing —sinh =0
(sinf)(V2cos6 —1) =0
sinf =0orv2cosf — 1=
L _ v

sinb’:OorcosQ:\/—iz 5

0 corresponds with a point on the unit circle with y value 0 or 6 is a first or fourth quadrant angle with

0

A
reference angle o
The solutionsin0 <0 <2maretd =0orf =morbd =%or0 :74—71.

All solutions to this equation are of the form 6 = 0 + 2nk or @ = + 2nk or 6 = %+ 2tk or 8 = %ﬂ + 27k,
where k € Z.
This can be stated more concisely as 8 = k or 6 = g + 2nk or 8 = 74—” + 21k, where k € Z.

sin?6 +cosf+1=0

(1—cos?8) +cos8+1=0

—cos?0+cosf+2=0

cos?f —cos@—2=0

(cos@ +1)(cos6—2)=0

cosd+1=0orcosfd —2=0

cosf = —1orcosf =2

cos 8 = 2 is impossible as the output of cosine will never be lower than —1 (x-values on the unit circle are
never lower than —1).

cosf =—1

0 corresponds with a point on the unit circle with x value —1

The only zero in the interval 0 < 0 < 2mis 0 =7

All zeros of this function are of the form 0 = 7w + 2k, where k € Z.

1+tan?6 =0
sec26 =0
(secO)(secH) =0
secd =0

This is impossible as secant can never have an output value of zero (i is never going to be zero).
The given function has no zeros.

seclx=1

sec’x—1=0

(secx — 1)(secx+1) =0

secx—1=0orsecx+1=0

secx =1orsecx =—1

x corresponds with a point on the unit circle with o value 1 or x corresponds with a point on the unit circle
L1
with s value —1.

x =0+ 2wk or x = w + 21wk, where k € Z.



This can be stated more concisely as x = wk, where k € Z.

. (sin@ + cos 6)? + (sin O — cos H)?

(sin? @ + 2sinf cos O + cos? @) + (sin? O — 2sinf cos G + cos? H)
(sin? @ + cos? 0 + 2sin6 cos @) + (sin? O + cos? O — 2sinf cos H)
(1+2sinfcosB) + (1 —2sinfcosh)

1+1+2sinfcosf —2sinf cosH

.(2+tanf)? + (1 — 2tanh)?
(4 +4tanf +tan? ) + (1 — 4tanf + 4tan? H)
5+ 5tan® 6
5(1 + tan? @)
= 5sec? 0
. (2 —cscH)(2 + csch)
4 —csc? 6
4 — (1 + cot?0)
4—1-—cot?6
=3 —cot?6
4 m 2m 5m 8m }

2 .
0="+nk represents the solution set 8 € {...,——, — =
3 3 3’3’3’3

7T . 171 57 7m 19w 31m
0 = — + 27wk represents the solution set 8 € { - ==, —,—, }
6 6 6’6’ 6" 6
o . 2w 7m 5w 8w
The four smallest positive solutions are =33

.0 = g+ g 2) = g + 7 is outside the given interval

T T T T 2w 3w 51
0=3+3(D=3+3=%+5=%

T T T
6=5+130=3

T T T T 21 3w T
O=3t V=355 -%5="%
g=C4(-2)=C-pg=C2_3__2¢

3 2 3 3 3 3

3m_2m 9 7T . .

0 =§ g(—S) = 2—7 = ?n — ?n = —?n is outside the given interval

T T

. .. . 27 51
The solutions inside the interval —m < 6 < 7 are Y and -



