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Chapter 4— Trigonometry &l the Unit Circle
Section 4.34 — Reference Angles

The reference angle of the angle @, is the acute angle determined by the terminal side
of @ and either the positive or negative x-axis.

Examp[e 1: Draw each angle below. Then, evaluate using a calculator.
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To reduce the complex1ty of angles, reference angles are used for trig calculation.

foc agle(B) in standavd fem posidion | ,Lts referen G
a@\e ,s the angle  behween  Ane Lermivsl arm Sane neavest X-axis.
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Before we spend more time on the different trigonometric ratios (e.g. sine, cosine, tangent, etc...), it
is important to know (and be familiar with) which of the four quadrants a given standard angle is
located - especially when the angle is in radian.

Qamg[e 2: Draw each angle. Then, state the quadrant in which it is located.
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Qamg[e 3. Draw each angle, then state its reference angle.
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Qamg[e 4: Draw each angle, then state its reference angle 0 = Z
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Section 4.3 — Reference Angles WS

1. State the location (Quadrant I, II, I1I, or IV) for each angle below. Draw the angle.

a) 30°

b) 135°

Q) 60°

d) —120° e)
. =27
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2. For each angle in standard position, determine the reference angle.

450° f) 270°
16z p 27
3 —4

a) b) c) d)
y y y y
5—;‘- radians
r \ x 0O X x ‘ f -\ x
-210°
p| -7 radians P
3. Find the reference angle. Express your answer in terms of m.
a) 120° b) 240° c) 330° d) 30° e) —60° f) -30°
g) 180° h) 270° i)y —135° j) —225° k) —90° I) —180°
4. For each of the angles below,
i) find the reference angle; and
ii) find one positive and one negative coterminal angle.
a) 155° b) 270° c) 40° d) —200° e) —60° f) 312°
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Answers:
1. a)l bl ol d)Ill e)y-axis f)y-axis g)II h)IIl IV HIOI kIO I)II
2. a)70° b) 30° c) /2 d) n/4
3. a)n/3 b) n/3 c) m/6 d) /6 e) n/3 f) n/6
2) On h) 7/2 1) /4 j) /4 k) n/2 D Orn
4i). a) 25° b) 90° c) 40° d) 20° e) 60° f) 48°
g) /4 h) /6 1) m/3 J)3n/8 k) 2n/5 ) n/2

4ii) a)tol) Answers may vary.



