MATH 103 TRIGONOMETRY PROBLEM SET 3 SOLUTIONS

117w
. Find the values of all six trigonometric functions at 6 = e (that is, find sin 8, cos 6,

tan 6, sec6, csc6, and tan 6.) Completely simplify all values.

. 117 _ 11t =«
Solution. The angle 6 = e is in QIV with a reference angle of 27t — < — & So
11z T 1 117
sin— =—sin—=—— csc— =—2

6 6 2 6

117 tcos ™ V3 117 L2 2v/3
COS—— =+4cCos — = — seC— =+—==——

6 6 2 6 V3 3

11w T 1 V3 117
tan— =—tan—=——=—— cot— = —+/3

6 6 V3 3 6
Notes:

If you don’t simplify your answers completely as done above, you will not receive full
credit.



37
2. Find the values of all six trigonometric functions at 6 = = Completely simplify all
values.

s 37
Solution. The angle 6 = - is a special case. You should know sin— = —1 and

3n
Cos - = 0. Thus

. 3m 3n
sin— = —1 csc— =—1
2 2
37 3t 1 ]
cos— =0 sec — = — = undefined
2 2 0
. 3r
3g ST 1 , 3t 0
tan — = = — = undefined cot—=—=0
3n 0 2 -1

cos —
2



3. Solve each of the following equations for 6 in the interval [0,27].

(a) csc26 = —2.
Solution.

csc20 = -2

sin260 = ——
2

_77r 117 1971 237
6766 6
_77'L' 117t 1971 237
127127 127 12




(b) 4sinf —2cscB =0

Solution.
4sinf —2cscB =0
4sinf® — 2 - =0
st sin 6
4sin’60 —2=0
4sin’0 =2
1
sin 6 = —
2
inf ==+ 1
sinf =+—
V2
- 1 - 1
sinf = — or sinf = ——
V2 V2
T 371 S5nm 7m
0=—,— or 0=—,—
4" 4 4 4
Notes:
— In (%), we used the identity csc0 = —.
sin 0
— In (%*), we multiplied through by the LCD =sin 6.

T
— In (x**x), in both cases, the reference angle is 7

)
%)



(¢c) 3cot?’6—-1=0

Solution.
3cot’0—1=0
3cot?’ =1
1
cot?’0 = —
V3
to ==+ 1
cotd =+—
V3
tan6 = +£v3
tan6 = V3 or tan6 = —v/3 ™)
T 47 2m 57
0=—,— or 0=—,—
3° 3 33
Notes:

i
— In (%), in both cases, the reference angle is 3



(d) 2cos?0 +sinf —1=0
Solution.
Use the identity cos? 8 = 1 —sin® 6 (which comes from sin? 8 +cos? 8 = 1) so that
the equation has only sin 0’s to deal with.

2c0s’*0 +sinf —1=0
2(1—sin*0)+sinf —1=0
2—2sin*0 +sinf —1=0
—2sin®*@ +sin@ +1=0
2sin*@ —sinf —1=0
(2sinf +1)(sinf —1)=0

2sinf+1=0 or sind—1=0
1
sinf = —3 or sinf =1
7m 11w T
0=—,— or 0 =—
6 6 2



(e) sinf —cosO =1 (this one is tricky)
Solution. To relate sin® and cos8, we’ll use the identity sin? + cos?6 = 1.
However before we can use that identity, we need to isolate sin® (or cos6) and
square both sides.
sinf —cosf =1
sinf =cosf +1
(sin6)* = (cos O + 1)? )
sin® @ = cos* 0 +2cosO + 1
1—cos?0 =cos*6 +2cosH +1
2c0s?0 +2cosO =0
2cosO(cosf+1)=0

2cosf =0 or cosf+1=0
cosf =0 or cosf =—-1
m 37T
==, or O0=nmn
2° 2

In (*), we squared both sides which may introduce extraneous solutions. So we
have to check our solutions:

T ?
for@zg, sinf —cosf =1
T T »
sin——cos—=1
2 2
)
1-0=1
1=1
/I °
for9=7, sinf —cosf =1
. 3n 37 ,
sin— —cos— =1
2 2
~1-0=1
—1#1
for 6 = T, sinf —cos O = 1

. ?
sint—cost=1

0—(-1)=1
1=1

T
So the only solutions are 8 = Px .



7 3m
4. Given sinf = ~g and 1 < 0 < R find the values of the other five trigonometric

functions.
Solution.
) 7
sinf = —— csch = ——
8
V15 9 9v15 3v15
cosf = ——— secf = — = — -
9 V15 15 5
0=+ 7 7v15 0 +v15
tan =+—= —— cotd = +—
V15 15 7
Notes:

If you don’t simplify your answers completely as done above, you will not receive full
credit.



3n
5. Given cotf = —3 and - < 0 < 2, find the values of the other five trigonometric
functions.

Solution.
1 v 10

sinf =——=——— cscB =—+/10
V10 10

0=+ 3 _3v1o 9_+v10

cosO = 5~ 10 sec = 3
1

tanf = —— cotf = -3
3

Notes:

If you don’t simplify your answers completely as done above, you will not receive full
credit.



