COTERMINAL ANGLES WORKSHEET WITH ANSWERS

COTERMINAL ANGLES WORKSHEET WITH ANSWERS IS AN ESSENTIAL RESOURCE FOR STUDENTS LEARNING ABOUT ANGLES IN
MATHEMATICS. COTERMINAL ANGLES ARE ANGLES THAT SHARE THE SAME TERMINAL SIDE WHEN DRAWN IN STANDARD POSITION,
WHICH MEANS THEY DIFFER BY A FULL ROTATION ofF 360 peGrees (or \(2\PI\) RADIANS). UNDERSTANDING COTERMINAL
ANGLES IS CRUCIAL FOR GRASPING CONCEPTS IN TRIGONOMETRY , GEOMETRY, AND CALCULUS. THIS ARTICLE WILL EXPLORE THE
CONCEPT OF COTERMINAL ANGLES, PROVIDE EXAMPLES, OUTLINE A WORKSHEET, AND OFFER ANSWERS TO HELP LEARNERS
SOLIDIFY THEIR UNDERST ANDING.

UNDERSTANDING COTERMINAL ANGLES

COTERMINAL ANGLES CAN BE EASILY IDENTIFIED THROUGH A STRAIGHTFORWARD MATHEMATICAL APPROACH. HERE’S HOW THEY
W ORK:

1. DEFINITION: TWO ANGLES ARE COTERMINAL IF THEY DIFFER BY A MULTIPLE of 360 pecrees (or \(2\pi\) rADIANS). FoR
INSTANCE, IF YOU HAVE AN ANGLE OF 30 DEGREES, YOU CAN FIND COTERMINAL ANGLES BY ADDING OR SUBTRACTING MULTIPLES
ofF 360 DEGREES:

-\(30™Mcirc + 360"\ circ = 390" \circ))

- \(30™\circ - 360" \cire =-330"\cIrc))

2. FORMULA: THE GENERAL FORMULA FOR FINDING COTERMINAL ANGLES IS GIVEN BY:
-\C\THETA + 360N \) (DEGREES)

-\(\THeTA + 2\PIN \) (RADIANS)

WHere \( N \) IS AN INTEGER (POSITIVE, NEGATIVE, OR ZERO).

3. VISUAL REPRESENTATION: W/ HEN GRAPHED, COTERMINAL ANGLES OVERLAP ON THE UNIT CIRCLE. THIS VISUAL ASPECT IS

IMPORTANT TO UNDERSTAND, AS IT SHOWS THAT ANGLES CAN BE EXPRESSED IN MULTIPLE WAYS WHILE STILL REPRESENTING THE
SAME ORIENTATION.

ExAMPLES OF COTERMINAL ANGLES

TO ILLUSTRATE THE CONCEPT OF COTERMINAL ANGLES, LET’S LOOK AT A FEW EXAMPLES:
1

ExAMPLE 1: FINDING COTERMINAL ANGLES

FIND TWO POSITIVE AND TWO NEGATIVE COTERMINAL ANGLES For \(45"\circ\):

- POSITIVE COTERMINAL ANGLES:
-\(45™\circ + 360"\ circ \cpoT 1 =405 crc))
-\(45™circ + 360"\ circ \cpoT 2 = 765" circ))

- NEGATIVE COTERMINAL ANGLES:
-\(45™\circ - 360™\ciIrc \cooT 1 =-315"crc))
-\(45™crc - 360™M\cire \cooT 2 =-675"crc))

THUS, THE COTERMINAL ANGLES FOR \(45™\circ\) incLupe \(405™\circ\), \(765™\circ)), \(-315"\circ)), anp
\(-675"\crc)).



ExAMPLE 2: COTERMINAL ANGLES IN RADIANS

FIND TWO POSITIVE AND TWO NEGATIVE COTERMINAL ANGLES FOR \(\rrac{\Pi}{43}\):

- POSITIVE COTERMINAL ANGLES:
-\O\rrac{\Pi}{43} + 2\pi \cpoT 1 = \rrac{\Pi}{4]} + \rrac{8\rPi}{4]} = \rrac{9\rPi}{43\)
-\O\rrac{\rPi}{43} + 2\pi \cpoT 2 = \rrac{\rPi}{4} + \rrac{16\r1}{4} = \rrac{17\rPi3{43\)

- NEGATIVE COTERMINAL ANGLES:
-\O\rrac{\Pi3{43 - 2\ri \cooT 1 = \rrac{\PiI{4} - \rrac{8\ri1}{4} = -\rrac{7\rPi}{43\)
-\O\rrac{\rPi}{43 - 2\ri \cooT 2 = \rrac{\P1{4} - \rrac{16\rP13{4} = -\rrac{15\rPi}{43}\)

FroM THE ABOVE, THE COTERMINAL ANGLES FOR \(\FRAC{\PI}{4}\) Are \(\FrAC{9\P13{43}\), \(\Frac{17\rP1}{43}\), \(-
\rRAC{7\P13{43\), anD \(-\FrRAC{ 15\Pi}{4}\).

CreATING A COTERMINAL ANGLES W ORKSHEET

A COTERMINAL ANGLES WORKSHEET CAN BE A VALUABLE TOOL FOR PRACTICING THE CONCEPTS DISCUSSED. BELOW IS A SAMPLE
\WORKSHEET THAT CAN BE USED IN A CLASSROOM SETTING OR FOR SELF-STUDY.

\¥/ ORKSHEET; COTERMINAL ANGLES

INSTRUCTIONS: FOR EACH ANGLE GIVEN BELOW, FIND TWO POSITIVE AND TWO NEGATIVE COTERMINAL ANGLES. SHOW ALL YOUR
CALCULATIONS.

1.\(60McIrc))
2.\(-120Mcirc))
3.\(270Mcirc))

4. \(\rrac{5\rPi}{63\)
5 \C\rrac{\Pi3{33\)

ADDITIONAL QUESTIONS:

6. DeTerMiNE IF \(150™\circ\) anD \(-2 10"\ cIrc\) ARE COTERMINAL.
7. FIND THE SMALLEST POSITIVE COTERMINAL ANGLE FOr \(-450"\cIrc)).

ANSWERS TO THE COTERMINAL ANGLES W/ ORKSHEET

HERE ARE THE ANSWERS AND EXPLANATIONS FOR THE WORKSHEET PROVIDED ABOVE.

ANSWER KEY

1. For \(60™M\cIrc)):

- PosiTive:

- \(60™\circ + 360" \cIrc = 420" \cIrc))
-\(60™Mcrc + 720"\ circ = 780"\ cIrc))
- NEGATIVE:

- \(60™Mcirc - 360"\ circ = -300"\cIrc\)
-\(60"\circ - 720" \cire = -660"\cIrc))



2. For \(-120"\cIrc\):

- PosiTivE:

-\(-120™\cirec + 360 cire = 240"\ cire))
-\(-120™\circ + 720 circ = 600"\ circ))
- NEGATIVE:

-\(-120™\circ - 360™\circ = -480"\circ\)
-\(-120™cire - 720"\ cire = -840 circ))

3. For \(270"\circ\):

- PosiTivE:

-\(270™circ + 360 cire = 630"\ cire))
-\(270™\circ + 720 circ = 990" circ))
- NEGATIVE:

-\(270™cire - 360"\ cirec = -90™\cIrc\)
-\(270™cre - 720"\ cire = -450™\circ))

4. For \(\rrac{5\PI}{63\):

- PosiTivE:

-\O\rrAc{5\P1}{6} + 2\Pi = \rrAc{B\PIX 63 + \rrac{12\Pi}{6]} = \rrAac{17\P1}{63\)
-\O\rrAc{5\P13{6} + 4\Pi = \FrrAc{E\PIX 63 + \rrac{24\rPi}{6]} = \rrAc{29\P1}{63\)
- NEGATIVE:

-\O\rrAc{5\r13{63} - 2\pi = \rrac{5\rP1}{61} - \rrac{12\P13{63} = -\rrac{7\P1}{63\)
-\O\rrAc{5\P1}{6]} - 4\PI = \rrAc{5\P1}{6]} - \rrAC{24\P1}{6} = -\rrac{19\Pi}{63\)

5. For \(-\rrac{\,PiI{33\):

- PosiTivE:

-\C\rrAC{\PIH{3} + 2\p1 = -\rrAc{\P3{3} + \rrAc{6\P13{3} = \rrac{5\PI}{33\)

- \C\rrRAC{\PI{3] + 4\p1 = -\rrAc{\PI{ 3} + \rrAc{12\Pi}{3} = \rrac{ 1 1\P13{33\)
- NEGATIVE:

- \C\rrAC{\PI}{3} - 2\pi = -\rrAac{\P13{3} - \FrrAac{6\PI}{3} = -\rrac{7\PI}{33\)

- \C\rrAc{\P}{3] - 4\pi = -\rrAc{\P1}{3} - \rrAc{12\P13{33} = -\rrac{13\Pi}{33\)

6. ARe \(150™\circ)) anp \(-210"\circ\) coTERMINAL?
-\(150™\circ + 360\ circ = 510 cIre))
-\(-210™cirec + 360 cire = 150 cire))

- YES, THEY ARE COTERMINAL.

7. SMALLEST POSITIVE COTERMINAL ANGLE FOR \(-450"\cIrc\):
-\(-450"\circ + 360"\ circ = -90™\crc))

-\(-90™M\circ + 360"\ circ = 270"\ crc))
- THE SMALLEST POSITIVE COTERMINAL ANGLE IS \(270"\crc)).

CoNCLUSION

A WORKSHEET ON COTERMINAL ANGLES IS A PRACTICAL TOOL FOR REINFORCING THE UNDERSTANDING OF THIS IMPORTANT
MATHEMATICAL CONCEPT. BY PRACTICING WITH EXAMPLES,

FREQUENTLY ASkeD QUESTIONS

\WHAT ARE COTERMINAL ANGLES?

COTERMINAL ANGLES ARE ANGLES THAT SHARE THE SAME TERMINAL SIDE WHEN DRAWN IN STANDARD POSITION, DIFFERING BY
FULL ROTATIONS OF 360 DEGREES OR 21 RADIANS.



How CAN | FIND COTERMINAL ANGLES?

To FIND COTERMINAL ANGLES, ADD OR SUBTRACT MULTIPLES OF 360 DEGREES (OR 2n RADIANS) FROM THE GIVEN ANGLE.

IF | HAVE AN ANGLE OF 45 DEGREES, WHAT IS ONE POSITIVE COTERMINAL ANGLE?

ONE POSITIVE COTERMINAL ANGLE FOR 45 DEGREES Is 405 peGrees (45 + 360).

WHAT IS THE FORMULA FOR FINDING COTERMINAL ANGLES IN RADIANS?

THE FORMULA 1S: ANGLE + 2I'IN/ WHERE N IS ANY INTEGER.

CAN YOU GIVE AN EXAMPLE OF FINDING A NEGATIVE COTERMINAL ANGLE FOR 150
DEGREES?

A NEGATIVE COTERMINAL ANGLE FOR 150 DEGREES IS -2 10 pecrees (150 - 360).

\WHY ARE COTERMINAL ANGLES IMPORTANT IN TRIGONOMETRY?

COTERMINAL ANGLES ARE IMPORTANT BECAUSE TRIGONOMETRIC FUNCTIONS ARE PERIODIC, MEANING THEY HAVE THE SAME
VALUES FOR COTERMINAL ANGLES.

WHAT IS A WORKSHEET ON COTERMINAL ANGLES TYPICALLY USED FOR?

A WORKSHEET ON COTERMINAL ANGLES IS TYPICALLY USED FOR PRACTICE IN FINDING AND UNDERSTANDING THE CONCEPT OF
COTERMINAL ANGLES IN GEOMETRY AND TRIGONOMETRY.

How Do | CHECK IF TWO ANGLES ARE COTERMINAL?

TO CHECK IF TWO ANGLES ARE COTERMINAL, VERIFY IF THEIR DIFFERENCE IS A MULTIPLE OF 360 DEGREES (OR 2n RADIANS).

Coterminal Angles Worksheet With Answers

Coterminal Angles Worksheet With Answers
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