Pre-Class Problems 5 for Wednesday, February 13, and Friday, February 15

Earn one bonus point because you looked at these problems. Send me an email
with the following in the Subject line: PC5003 if you are in Section 003 (8:30
class), PC5005 if you are in Section 005 (10:00 class), or PC5002 if you are in
Section 002 (11:30 class).

These are the type of problems that you will be working on in class. These
problems are from Lesson 4.

Solution to Problems on the Pre-Exam.
You can go to the solution for each problem by clicking on the problem letter.

Objective of the following problems: To find the exact value of the six
trigonometric functions for an angle, which is numerically greater than 27 or
360 °, using the coterminal angle, which is numerically less than 27 or 360 °.

1.  Find the angle between 0 ( 0°) and 27 ( 360 °) that is coterminal with the

following angles. Then use this coterminal angle to find the exact value of
the cosine, sine, and tangent of the original angle.

960 ° 117 1017 89

a. b. —3 C. —6 d. —4
1157 183 57r 197

& o f. 1 g 5 h. Y

2067 _

I. 3 j. 42rn k. 257

2. Find the angle between — 27 ( —360 °) and 0 ( 0 °) that is coterminal with
the following angles. Then use this coterminal angle to find the exact value
of the cosine, sine, and tangent of the original angle.

_#x _§r 1067

a. —1305 b. 5 C. A d. 3
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Additional problems available in the textbook: Page 457 ... 57 — 70. Examples 5
and 6 starting on page 451. Page 478 ... 39c, 40c, 41b, and 42e. Page 505 ...
23cd, 24cd, 25cd, 26¢d, 27bd, 28acd, 37, 43 — 54. Example 4 on page 502.

Explanation of the calculations of the coterminal angles for Problems 1 and 2.

Solutions:

la. 960° Animation of the making of the 960 ° angle.
960° — 720° = 240°

NOTE: The angle 240° is the angle between 0° and 360° which is

coterminal with the angle 960°. Even though the coterminal angles are not
equal, the trigonometric functions of the coterminal angles are equal.

c0s 960° = cos 240° = — cos 60° = _%

sin 960° = sin 240° = —sin 60° = —@

tan 960° = tan 240° = tan 60° = ,/3

sin 960° = — @

1
Answer: €05 960° = -, tan 960° = /3
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1b.

NOTE: cos 960° = —% — sec 960° = -2

sin 960° = — ‘/§ 2

~— = ¢sc960° = - —
2

B

tan 960° = \/3 = cot 960° = L

3

NOTE: The terminal side of the angle 240° (and the angle 960°) is in the
third quadrant.

NOTE: In the third quadrant, cosine is negative, sine is negative, and tangent
IS positive.

NOTE: The reference angle of 240° is 60°.

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

1 . 3
Trigonometry to find that €0s 60° = Tl 60° = g and tan 60° = /3 .

Back to Problem 1.

11~
3 Animation of the making of the 3 angle.
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or
NOTE: The angle 3 is the angle between 0 and 27 which is coterminal

117

with the angle 3 Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

117 S5r r 1
COS—— = C0S— = C0S — = —

3 3 3 2
sinﬂ—ﬂ:sinS—ﬁ:—sinfz_E

3 3 3 2

tanll—ﬂztans—ﬂ:—tanzz—ﬁ

3 3 3
3
Answer: COS£=1 nll—”=—— tnll—”:—ﬁ
2’ 2’ 3
117 11~
NOTE: COST:_ ec—— =2
. 1lx 3 117 2
sin— = - *— — =
3 2 3 J3
an 7 - 3 o ot oL
/3
o 117

NOTE: The terminal side of the angle Y (and the angle T) IS in the

fourth quadrant.

NOTE: In the fourth quadrant, cosine is positive, sine is negative, and tangent
IS negative.

Sr &

NOTE: The reference angle of 3 IS 3



1c.

NOTE: You can use either Unit Circle Trigonometry or Right Triangle
T 1 . 3 T
Trigonometry to find that COS 3" % sin 3 5 and tan 3 - \/§

Back to Problem 1.

101~ 1017

6 Animation of the making of the 5 angle.

Using long division to find the coterminal angle:

16
@:6)101
6
b
41
36
5
gl=16+§:>10ﬁ:167z+5—ﬂ=8(27r)+5—”
6 6 6 6 6

Using subtraction to find the coterminal angle:

6

1017z 1017z (12%) _ 101~ 96 oY1
6 6 6

VT gog) = 27 _ g
6 (27) = =5

NOTE: This one calculation could be done in a couple calculations:

1017z _ 5(12_7[] 101~ _ 60r 4lr

6 6 6 6 6
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41_7z _ 3(127zj 41r 367 S5
6 6

St
NOTE: The angle — is the angle between 0 and 27 which is coterminal

6
_ 101~ _
with the angle 6 Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.
cosloﬂ: T _ ¢ f:_ﬁ
2
. 101~ . 1
sin—— =3sin— =sin— ==
6 2
101~ Sr T 1
tan—— =tan— = —-tan— = - —
6 6 /3
. coS 101z~ 43 sin 101z 1 tan 100z 1
Answer: 6 5 6 2 5 \/§
COSlOl;z W3 o 101z~ 2
NOTE 2 5 \/g
101z 1 1017
SINn —— = — cSC—— =2
6
an 007 - L 10 J3
J3 6
brx 1017

NOTE: The terminal side of the angle ry (and the angle T) IS in the

second quadrant.



NOTE: In the second quadrant, cosine is negative, sine is positive, and
tangent is negative.

Sr &

NOTE: The reference angle of 5 IS 6

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

ﬁ.ﬂ'l T

T
I i C0S— =-~— sin= == tan = = —
Trigonometry to find that 5 5, Sne =7, and 5= J3

Back to Problem 1.

897 897

e Animation of the making of the e angle.

Using long division to find the coterminal angle:

2
@:4)89
A

8

9

8

1
8 il 8T s E o)+ B
4 4 4 4 4

Using subtraction to find the coterminal angle:

897 897 (87{) 89r 88rx
4

Y7 1002y = PF _ 11
4 (27) ==
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NOTE: This one calculation could be done in a couple calculations:

89_7[_1087r _897[_807[_971
4 4 4 4 4
9z 8z _x
4 4 4

T
NOTE: The angle n is the angle between 0 and 27 which is coterminal

89
with the angle W Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

89 T ﬁ

C0S —— = C0S — = ——
4 2

897 . E
2

sih — = sin — =
4 4

- COS = sin = tan — =1
ANnswer: 1 5 1 5 4
89r 2 8971
. CoS = = SeC —— = /2
NOTE: 1 5 1
2
sSin Siﬂ == = csc89—7Z = .2



le.

/4 89
NOTE: The terminal side of the angle N (and the angle T) IS in the first

quadrant.

NOTE: In the first quadrant, cosine is positive, sine is positive, and tangent is
positive.

VA

T
NOTE: The reference angle of N IS 1

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

J2 72

/A T
Trigonometry to find that €0S — = —— SIN — = —— gapd tan — =1
4 2 2 4

Back to Problem 1.

1157 1157

6 Animation of the making of the 6 angle.

Using long division to find the coterminal angle:

19
%:6>115
6
6
55
4
1
W g tog e LT g s TT g 4 IF
6 6 6 6 6 6

Using subtraction to find the coterminal angle:
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6

1157 _9(27) = 1157 9 127 _ 1157 _ 1087 T«
6 6 6 6 6

NOTE: This one calculation could be done in a couple calculations:

6 6 6

1157 _ 5[12_7{) _ 1157 _ 607 557
6 6

r
NOTE: The angle — is the angle between 0 and 27 which is coterminal

6

_ 1157 _
with the angle 6 - Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.
cos 2% _ cos 1 - _cos E = _E

6 6 2

. 1157 :

sin—— =sin— = —-sin— = —=
1157 iz V4 1
6 6 ﬁ
g T Y3 15 1 115z 1
Answer: 5 5 g 5 : ﬁ
1157 3 c 1157 2



1f.

. 1157 1 1157
SiIn —— =

n 1157 1 1157

6 :ﬁ:COtT:ﬁ

ta

_ _ i 1157
NOTE: The terminal side of the angle 3 (and the angle T) IS in the
third quadrant.

NOTE: In the third quadrant, cosine is negative, sine is negative, and tangent
IS positive.

1 T

NOTE: The reference angle of 5 IS 6

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

J3 oo 1 r 1

T
' ' oS — = ~— sin— == tan — =
Trigonometry to find that 5 5 6 2 and 5 \/3

Back to Problem 1.

183~ 1837

1 Animation of the making of the 1 angle.

Using long division to find the coterminal angle:

45
41183

16
23
20
3

183
— =
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18 53w LSBT TP s
4 4 4 4 4 4

Using subtraction to find the coterminal angle:

1837 _ 2(27) = 1837 _ 87x _ 1837 B 176 7 1
4 4 4 4 4 4

NOTE: This one calculation could be done in a couple calculations:

4 4 4

1837 _ 20(8_7[) _ 183« _ 160r  23x
4 4

237 _ 2(872) 237 l6r 1

4 4

r
NOTE: The angle e is the angle between 0 and 27 which is coterminal

1837
with the angle R Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

Jz

1

T T
C0OS—— =C0S— =(C0S — = ~—
4 4 4 2
sin@:sinzz—sinfz_ﬂ
4 4 4 2
1837 14 T
tan ——

=tan—=—-tan—=-1
4 4



1g.

1837 2 . 183z 2 1837
- COS = sSiIn —— = — +— tan —— = -1
Answer: 1 5 4 5 1

—
I
|
[EEN
(]
o
—
I
I
|

_ _ Ir 183r
NOTE: The terminal side of the angle e (and the angle T) IS in the

fourth quadrant.

NOTE: In the fourth quadrant, cosine is positive, sine is negative, and tangent
IS negative.

i

NOTE: The reference angle of e IS e

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

J2 J2

) ) T . T T
Trigonometry to find that C0S R sin 1 o and tan i 1

Back to Problem 1.

5Tr 57r

Ty Animation of the making of the BN angle.

Using long division to find the coterminal angle:
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SN N5
2
17
16
1
g L LT g T )+ E
2 2 2 2 2

Using subtraction to find the coterminal angle:

57r 57 (47[) 57x 567
2

XM qaany = 27 1y
2 (27) = =5

NOTE: This one calculation could be done in a couple calculations:

57_7z_10(4ﬂj 5T 40 1irx
2

T
NOTE: The angle Bl is the angle between 0 and 27 which is coterminal

STrx
with the angle B Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.



1h.

57n . T
SiIn—— =6SInh — =1
2 2
tan 2% _gan T - 1 i
5 5 0 undefined
Sirm . 5irn S5irm _
Answer; €0 —— =0 sin—— =1 tan — = undefined

5 571 _
NOTE: cs— =0 = SGCT = undefined

sin57—”:1:> csc57—ﬂ=1
2 2

i k=)

T Sirm
NOTE: The terminal side of the angle Bl (and the angle T) IS on the

T
positive y-axis. The angle 2 does not have a reference angle. You will have
to use

T . T
Unit Circle Trigonometry to find that €05 = = 0, sin =1 and

T
tan ' undefined.

Back to Problem 1.

97

M9
5 Animation of the making of the BN angle.

Using long division to find the coterminal angle:
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L )]
2

6

19

18

1
7—29:39+1:38+—:797”:387z+37”:19(27r)+3—

Using subtraction to find the coterminal angle:

7977r_19(27z):7977z_19(47rj MOr 167 37

2

NOTE: This one calculation could be done in a couple calculations:

97 (47)_ 797 60z _ 197
2 2 2

19_7[_4[47zj 19~ 16x 3=«
2

3n
NOTE: The angle o is the angle between 0 and 27 which is coterminal

MN9r
with the angle B Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

97 3
C0OS —— = CO0S 7 =0



1i.

. 197 . 3T
SIn —— SIn

tan 27 = tan % = ~1 = gefined
5 5 =~ o~ undefine
"9 AV M9 _
Answer: €05 —— = 0 sin — = -1 tan —, = undefined

M9 M9 _
NOTE: Cos — = 0 = SGCT = undefined

sin79—ﬁ:1:> csc79—”:1
2 2

cot79—7[:£:0
2 -1

3r M9
NOTE: The terminal side of the angle o (and the angle T) IS on the

3r
negative y-axis. The angle o does not have a reference angle. You will

3z
have to wuse Unit Circle Trigonometry to find that C057 =0

.37 3 _
sin =~ = -1 and tan — = undefined.

Back to Problem 1.

206 7 206 7

3 Animation of the making of the T3 angle.

Using long division to find the coterminal angle:
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68

2—(3)65:3%

18

26

24

2
2—26:68+E:>&:687z+2§:34(277)+2§

Using subtraction to find the coterminal angle:

206 7 206 7 67 ) 2067 204r 27
3 3 3

28 _3a2n) =228 — 3 =
3 3 3

NOTE: This one calculation could be done in a couple calculations:

— - 30
3 3 3

3

206 [67{) 2067 _ 180 7 267
3

ggg__4(6n) 267 24n 2
3 3

2r
NOTE: The angle 3 is the angle between 0 and 27 which is coterminal

206 7
with the angle 3 Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

206 7 27 T 1
COS—— =C0S— = —C0S — = — —
3 2



(2067 _ 1 . 2067 J3 tan@:_ﬁ

- CO =—-=  &i =
Answer: 5 3 5
206 7 1 206 7
NOTE: C0S—— =—-—— = SeC—— = -2
3 2
G 2087 _ J3 L oo 206 _ 2
3 2 3 3
tan206”:—ﬁ:> t206”——%
_ _ 27 2067
NOTE: The terminal side of the angle 3 (and the angle T) IS in the

second quadrant.

NOTE: In the second quadrant, cosine is negative, sine is positive, and
tangent is negative.

2r T

NOTE: The reference angle of Y IS 3

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

r 1 . 3 T
Trigonometry to find that COS 39 sin 3 - g and tan 3" \/§

Back to Problem 1.



1k.

42 Animation of the making of the 427 angle.

427 = 21(2r)

NOTE: The angle 0 is the angle between 0 and 27 which is coterminal with

the angle 42z. Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.

cosd42r =cos0 =1

sind2z7 =sin0 =0

tan427r:tan0:%:0

Answer: cos 42z =1, sind2z =0, tand2z =0
NOTE: cosd2r =1 = secd2r =1

sin42z = 0 = csc 42z = undefined

tan427 = 0 = cot 427 = undefined
NOTE: The terminal side of the angle 0 (and the angle 427) is on the
positive x-axis. The angle 0 does not have a reference angle. You will have
to use Unit Circle Trigonometry to find that cos0 =1, sin0 = 0, and

tan0 = 0.

Back to Problem 1.

251 Animation of the making of the 257 angle.
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2a.

5 =24 + 1 =12(27) + 7

NOTE: The angle 7 is the angle between 0 and 27 which is coterminal

with the angle 257 . Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.

cos257r =cosz = -1

sin25z7 =sinz =0

tan257z=tan7r:£:0

Answer: €0s 257 = -1, sin257 =0, tan257 =0

NOTE: Cos 257 = -1 = sec 257 = -1

sin 257 = 0 = c¢sc 257 = undefined

tan 257 = 0 = cot 257 = undefined
NOTE: The terminal side of the angle 7 (and the angle 257) is on the
negative x-axis. The angle 7 does not have a reference angle. You will have
to use Unit Circle Trigonometry to find that cos 7 = =1, sin 7 = 0, and

tan 7 = 0.

Back to Problem 1.

—1305° Animation of the making of the —1305 © angle.

—1305° = -1080° — 225° = 3(—-360°) — 225°
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Using addition to find the coterminal angle: —1305° + 1080° = —225°

NOTE: The angle —225° is the angle between —360° and 0° which is

coterminal with the angle —1305°. Even though the coterminal angles are
not equal, the trigonometric functions of the coterminal angles are equal.

2
cos (—1305°) = cos (— 225°) = — cos 45° = —g

: : : 2
sin (—1305°) = sin (- 225°) = sin 45° = g

tan (—1305°) = tan (- 225°) = —tan 45° = -1

2 _ )
Answer: €os (—1305°) = _g ~sin (—1305°) = g
tan (-1305°) = -1

2
NOTE:  €o0s (—1305°) = —g = sec (-1305°) = —,[2

) 2
sin (— 1305°) = g = csc (-1305°) = /2

tan (—1305°) = -1 = cot (-1305°) = -1

NOTE: The terminal side of the angle — 225° (and the angle —1305°) is in
the second quadrant.

NOTE: In the second quadrant, cosine is negative, sine is positive, and
tangent is negative.



2D.

NOTE: The reference angle of — 225° is 45°,
NOTE: You can use either Unit Circle Trigonometry or Right Triangle

/2

) 2
Trigonometry to find that COS 45° = — -, sin 45° = g and tan 45° = 1.

Back to Problem 2.

431 o _ 437
B Animation of the making of the — 5 angle.
B Br _Tr g, Ix

6 6 6 6
Using addition to find the coterminal angle:
BT gy - B () B B Tz
6 6 6 6 6

r
NOTE: The angle ) is the angle between -2z and 0 which is

437
coterminal with the angle — 5 Even though the coterminal angles are not

equal, the trigonometric functions of the coterminal angles are equal.

3
cos(—él%ﬁj = cos(—%) = —cos = —£

2
5
7\
|
N
[l
128
S
7\
|
m‘;]'
N
Il
%24
oD
oY
[l
N =
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_ _ r 43r
NOTE: The terminal side of the angle — ry (and the angle — T) is in the

second quadrant.

NOTE: In the second quadrant, cosine is negative, sine is positive, and
tangent is negative.

' &«
NOTE: The reference angle of — 5 5%

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

N 7z 1

VA
' ' s — = ~— Ssin— == tan — =
Trigonometry to find that 5 5 6 2 and 5 \/§

Back to Problem 2.



677 o _ 677
2c. ~ e Animation of the making of the — 1 angle.

Using long division to find the coterminal angle:

16
g:>4>67
4

27

24

3
g:16+§:—67—”=—167z—3—ﬂ=8(—2ﬂ)—3—ﬁ
4 4 4 4

Using addition to find the coterminal angle:

+8(27) = —— + = - + = - —
(27) 1 1

_67_7[ 677 8 8_7[ 6771 6dr  3x
4 4 4

NOTE: This one calculation could be done in a couple calculations:

6771 8 6/r 40x 27
—T + 5 T - - +
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3z
NOTE: The angle ——, is the angle between — 27 and O which is

4
677

coterminal with the angle — W Even though the coterminal angles are not

equal, the trigonometric functions of the coterminal angles are equal.

3r 67x
NOTE: The terminal side of the angle — 1 (and the angle — T) IS in the

third quadrant.



2d.

NOTE: In the third quadrant, cosine is negative, sine is negative, and tangent
IS positive.

3T 7«

NOTE: The reference angle of — 1 IS 1

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

J2

' find th cos L =V2 gin - V2 dtanz—l
Trigonometry to find that 1 5 1 5 s an 1 :

Back to Problem 2.

B 106 7 106

3 Animation of the making of the — 3 angle.

Using long division to find the coterminal angle:

35
106, 37106
3
3
16
15
1
106 a5, gy 2o J107 g AT q7(lony - A7
3 3 3 3 3 3

Using addition to find the coterminal angle:
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_ 1067z 102« _ 4_7z

3

+17(27) = ——— + 17
3 3 3 3

_1067r 106 7 (67{)

NOTE: This one calculation could be done in a couple calculations:

3 3 ) -

106 7 or 106 7 0r 167
- —— 415 — | = -
3 3 3

Ar
NOTE: The angle —— is the angle between —27 and 0 which is

3
106

coterminal with the angle — 3 Even though the coterminal angles are

not equal, the trigonometric functions of the coterminal angles are equal.

( 1067[) ( 4;;) . 1
coOSs| —-——— | =¢cS| —— | =—-0C0S — = ——
3 3 3 2
: 106~ : 4 T 3
sn|-——|=SN| —— | =SIN — = —
3 3 3 2

tan(—?j = tan(—%j =—tnZ=-3

: 3
Answer: COS(—@j = —% ~sin (—ﬁj e

(197 |- 3



2e.

106 1 106 7
NOTE: Cos | — —— :_E = Sec 3 = -2

41 V4
NOTE: The terminal side of the angle — 3 (and the angle — T) IS in the

second quadrant.

NOTE: In the second quadrant, cosine is negative, sine is positive, and
tangent is negative.

4 T

NOTE: The reference angle of — 3 IS ER

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

r 1 . 3 T
Trigonometry to find that C0S — = - SIN — = £ and tan — = \/§
3 2 3 2 3
Back to Problem 2.
851 o _ 857
- Animation of the making of the = —— angle.

6 6

Using long division to find the coterminal angle:
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5 - 675
6
6
25
24
1
O el BT oo E
6 6 6 6 6

Using addition to find the coterminal angle:

_85_7r 857 5 12_7r 85r 84r /4
6 6 6

+71(27) = —— + = — + = - —
(27) c 5

NOTE: This one calculation could be done in a couple calculations:

Br 0] _Br 8r_ 2
6 6

T
NOTE: The angle — 6 is the angle between — 27 and 0 which is coterminal

857

with the angle — 5 Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

cos _ S = cos| -2 :coszzE
6 6 6 2



L,

5
7\
[

N
[l
28
oD
7\
[
oy
N
[l
[

28
=
[l
[
I

8571 A3 ) 857 1
- COS| ——— | = +— sin| —-— | = - =
Answer: ( 5 j 5 ( 5 j
1

tan(_%”]:_ﬁ

T 857
NOTE: The terminal side of the angle — B (and the angle — T) is in the

fourth quadrant.

NOTE: In the fourth quadrant, cosine is positive, sine is negative, and tangent
IS negative.

/A T
NOTE: The reference angle of — 6 IS 6



NOTE: You can use either Unit Circle Trigonometry or Right Triangle

ﬁ.ﬂ'l T

T 1
I i Co0S — = sin = = = tan = = —
Trigonometry to find that 5 6 2 and 5 ﬁ ,

2
Back to Problem 2.
1797 o _ 17197
I Animation of the making of the — 6 angle.
Using long division to find the coterminal angle:
29
179 = 6)179
6
12
59
o4
5
19 99y 2_gg s Mo IO gy U gyl U
6 6 6 6 6 6
Using addition to find the coterminal angle:
1797 +14(27) = 1797 14 Rz _ 197 N 1687z _ 1lz
6 6 6 6 6

NOTE: This one calculation could be done in a couple calculations:

_ S
6 6 6

1197 127 1197 1207
-—— +10 = - +

6 6


http://www.math.utoledo.edu/~janders/1330/PreClassProblems/Problems4/Problems4-2f.gif

6 6 6

597 127 597 48 117
"6 e )T e

117
NOTE: The angle Iy is the angle between — 27 and 0 which is
_ _ 1797 _
coterminal with the angle — 6 Even though the coterminal angles are

not equal, the trigonometric functions of the coterminal angles are equal.

COS(—@) = COS(—ll—ﬂ-j = COSZ = E
6 6 6

1797
Answer:; COS| —

tan(_l797rj B
S




29.

_ _ 117 119~
NOTE: The terminal side of the angle — 5 (and the angle — T) IS in

the first quadrant.

NOTE: In the first quadrant, cosine is positive, sine is positive, and tangent is
positive.

117 T

NOTE: The reference angle of — e IS 6

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

ﬁ.ﬂ'l z~_ 1

T
. . C0OS— = —— SInN — = — tan =
Trigonometry to find that 5 5 6 2 and 5 3 -

Back to Problem 2.

1707 1707

3 Animation of the making of the — 3 angle.

Using long division to find the coterminal angle:

56
170 = 3170
3
15
20
18
2
0 56,2 o _107 _ g6, 27 _ g(_2g) - 2%
3 3 3 3 3

Using addition to find the coterminal angle:


http://www.math.utoledo.edu/~janders/1330/PreClassProblems/Problems4/Problems4-2g.gif

1707 1687 2z

3 3 3

_1707r 170z (677)
3

+ 28(27) = siare + 28

NOTE: This one calculation could be done in a couple calculations:

_s0r
3 3 3

3

1707 671 1707z 120«
-——+ 20 = - +

2r
NOTE: The angle —— is the angle between —27 and 0 which is

3
_ _ 1707 _
coterminal with the angle — 3 Even though the coterminal angles are

not equal, the trigonometric functions of the coterminal angles are equal.



2h.

. COS(—@]——EiseC(—@j——Z
NOTE: 3 5 3

_ _ 27 170~
NOTE: The terminal side of the angle — 3 (and the angle — T) IS in the

third quadrant.

NOTE: In the third quadrant, cosine is negative, sine is negative, and tangent
IS positive.

27 /4

NOTE: The reference angle of — 3 IS 3

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

r 1 . 3 T
Trigonometry to find that C0S — = - SIn — = £ and tan — = \/§
3 2 3 2 3
Back to Problem 2.
1257 o _ 1257
i Animation of the making of the = — — angle.

6 6

Using long division to find the coterminal angle:

_20
6 )125

12
5

125
— =
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Using addition to find the coterminal angle:

1257 +10(27) = 1257 10 12_7z _ 1257 N 1207 _ SY/4
6 6 6 6 6
o L
NOTE: The angle " s the angle between —27 and 0 which is
_ _ 1257 _
coterminal with the angle — 6 Even though the coterminal angles are

not equal, the trigonometric functions of the coterminal angles are equal.

COS —122 = COS —5—7[ =—cos£=_£
6 6 6 2

1257
Answer: C0S| — ——

tan(_lzzsﬁ) 1
6 J3

1257[]_ J3 sec(_lZSﬂ']__ 2
6

NOTE: Cos (_ 5




21,

_ _ 57 1257
NOTE: The terminal side of the angle — ry (and the angle — T) Is in the

third quadrant.

NOTE: In the third quadrant, cosine is negative, sine is negative, and tangent
IS positive.

St o1
NOTE: The reference angle of — B 5%

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

ﬁ.ﬂ'l z 1

T
' ' S — =-— sin— == tan — =
Trigonometry to find that 5 5 6 2 and 5 \/§

Back to Problem 2.

&

83
5 Animation of the making of the — Y angle.

Using long division to find the coterminal angle:

41
8—23 = 2)83

o w [
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2 2 2 2 2 2

Using addition to find the coterminal angle:

8 0(2r) = BT o[ Am ) 8w B0 3w
2 2 2 2 2
3T .
NOTE: The angle T, s the angle between —27 and 0 which is
_ _ 8371 _
coterminal with the angle — P Even though the coterminal angles are not

equal, the trigonometric functions of the coterminal angles are equal.

tan —83—ﬂ = tan —3—” —1— ;
5 5 0 undefined

83 : 837
Answer: C0S| === =0 sin - =1

83r
tan ~—, | = undefined



37 83
NOTE: The terminal side of the angle — o (and the angle — T) IS on the
3r
positive y-axis. The angle — o does not have a reference angle. You will

37
have to use Unit Circle Trigonometry to find that COS(—7j =0,
: 3r 3z _
sin| ==~ ] =1 and tan| === | = undefined.

Back to Problem 2.

-17x Animation of the making of the — 177 angle.
—17n=-167 -7 =8(-2n) -«

NOTE: The angle — 7 is the angle between — 27 and 0 which is coterminal

with the angle — 177 . Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.

cos (—17xz) =cos(—x) = -1

sin(-17z) =sin(-x) =0

tan (-177) =tan (- ) = % =0

Answer: cos (-177) = -1, sin(-17z) =0, tan(-177x) =0


http://www.math.utoledo.edu/~janders/1330/PreClassProblems/Problems4/Problems4-2j.gif

2Kk.

NOTE: cos (-177) = -1 = sec(-17x) = -1
sin (—177) =0 = csc(—17x7) = undefined
tan (-177) = 0 = cot (-177) = undefined

NOTE: The terminal side of the angle — 7 (and the angle —177) is on the
negative x-axis. The angle — 7 does not have a reference angle. You will
have to use Unit Circle Trigonometry to find that cos (-x) = -1,
sin(-x) =0,and tan (—7) = 0,

Back to Problem 2.

- 267 Animation of the making of the — 26 7 angle.

— 267 =13(-2x)
NOTE: The angle 0 is the angle between — 27 and 0 which is coterminal

with the angle — 267 . Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.

cos (—26x7) =cos0 =1

sin (—267) =sin0 =0

tan (- 267) =tan0:%=0

Answer: CoS(—267) =1, sin(-26x) =0, tan(-26x) =0

NOTE: cos (—26r) =1 = sec(—26x) =1


http://www.math.utoledo.edu/~janders/1330/PreClassProblems/Problems4/Problems4-2k.gif

sin(—267) =0 = csc(—26x7) = undefined

tan (- 267) = 0 = cot (- 26x) = undefined
NOTE: The terminal side of the angle 0 (and the angle —267) is on the
positive x-axis. The angle 0 does not have a reference angle. You will have
to use Unit Circle Trigonometry to find that cos0 =1, sin0 = 0, and

tan0 = 0.

Back to Problem 2.

Solution to Problems on the Pre-Exam: Back to Page 1.
_ _ _ _ 1677
2. Find the angle between 0 and 27 that is coterminal with the angle e and
167 7

then find the exact value of COt 5 -

167

Animation of the making of the e angle.

Using long division to find the coterminal angle:

27
167 = 6 )167
6
12
47
8
5
7 7206+ o W17 e L U7 300, 4 117
6 6 6 6 6 6
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Using subtraction to find the coterminal angle:

6 6 6

16;7r _13(27) = 16;;; B 13(1267rj _ 167z 1567 1z

NOTE: This one calculation could be done in a couple calculations:

— - 10
6

6 6 6

167 (127[) 167 _ 1207 4irx
6

47_7[_,{127[) 477 367 1lrx
6 6

117

NOTE: The angle 5 is the angle between 0 and 27 which is coterminal
_ 1677 _
with the angle 6 - Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

tan]ﬁi:tanll_ﬂ.:_t f:_i
73
tanmﬁ—_ijcotmj—_ﬁ
6 J3 6
117 167 7

Coterminal Angle: 5

_ _ 117 1677
NOTE: The terminal side of the angle e (and the angle T) IS in the

fourth quadrant.

NOTE: In the fourth quadrant, tangent is negative.



117 T

NOTE: The reference angle of 5 IS 5

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

V4 1
i i tan — = —
Trigonometry to find that 5 \/3 :

557

Find the angle between — 27 and 0 that is coterminal with the angle — N

557
and then find the exact value of C0S | — N

oo
Animation of the making of the — 3 angle.

Using long division to find the coterminal angle:

18
> 3)55
3

3
25
24
1
D gl IDT gy T gy -2
3 3 3 3 3

Using addition to find the coterminal angle:

+9(27) = —— + = - + = ——
(27) 3 3

_55_7[ 557 9 6_7[ 557 bAr V4
3 3 3

NOTE: This one calculation could be done in a couple calculations:
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T
NOTE: The angle — 3 is the angle between — 27 and 0 which is coterminal

557

with the angle — R Even though the coterminal angles are not equal, the

trigonometric functions of the coterminal angles are equal.

T 557
NOTE: The terminal side of the angle — 3 (and the angle — T) is in the

fourth quadrant.

NOTE: In the fourth quadrant, cosine is positive.

T VA

NOTE: The reference angle of — 3 IS 3

NOTE: You can use either Unit Circle Trigonometry or Right Triangle

r 1
Trigonometry to find that COS 377



Find the angle between 0° and 360° that is coterminal with the angle 810°
and then find the exact value of sec 810°,

Animation of the making of the 810 ° angle.
810° — 720° = 90°

NOTE: The angle 90° is the angle between 0° and 360° which is coterminal

with the angle 810 °. Even though the coterminal angles are not equal, the
trigonometric functions of the coterminal angles are equal.

cos 810° = cos 90° = 0

cos 810° = 0 = sec 810° = undefined

Coterminal Angle: 90° sec 810° = undefined

NOTE: The terminal side of the angle 90° (and the angle 810 °) is on the
positive y-axis. The angle 90° does not have a reference angle. You will
have to use Unit Circle Trigonometry to find that cos 90° = 0,
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