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DP Analysis & Approaches (SL/HL)

Maths with Lemon
Lesson 5.2 — Using the Unit Circle

Mathematician:
Syllabus links: SL 3.4 and AHL 3.4
SL 3.4 Guidance and clarification
Definitions of sin 6, cos @ from the unit circle; tan § = | Relationships across quadrants, e.g. cos(—x) = cos z,
sin 0/ cos 0; exact ratios of special angles. sin(m 4+ z) = —sinz, tan(3r — x) = —tanx.

AHL 3.4: relationships between angles in different quadrants

Warm Up — Fill in the Unit Circle

Fill the degree measures, radian measures, and coordinates (cosf,sinf) for all 16 marked angles. Use
exact values.

Remember: (z,y) = (cosf,sinf) and tanf = y/x when x # 0.

Finding Trigonometric Ratios

The left column is solved. Use the same method to complete the right column.

Worked Example Your Turn
s s
1. 0=— 2. 0=——
4 6
Quadrant I; reference angle /4. Find a coterminal angle and its quadrant.
V2 V2 sinf =
sinf =| —|, cosf =| —
2 2
cosf =
sin 0 tanf =
tanf = =|1]
o cos 6

Show your working.
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Worked Example Your Turn

3. 0 =390° 4. 0 =135°

390° — 360° = 30° (quadrant I). Identify the quadrant and reference angle.

1 sin @ =
sin 390° = sin 30° = 5

cosf =

tanf =

c0s 390° = cos 30° = \f o
Show your working.
1 /0 [ 5 |
Worked Example Your Turn
VIS, S W]

5. 6 = 690° 6. 6 = —120°
690° — 360° = 330° (quadrant IV). Reference angle | Find a coterminal angle and its quadrant.
30°.
1 sinf =
sin 690° = =
cosf =
3
cos 690° = \Qf tanf =
Show your working.
5
tan 690° = —‘/? :
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Reciprocal Trigonometric Functions — HL Only

cscl = sec =

sinf’

—_—, cotf =
cos

1 1 _COSG

tanf  sinf’

Reciprocal ratios are undefined when their denominators are zero.

Worked Example (HL) Your Turn (HL)
7.0=2 8. 0 = 225°
3
Quadrant I; reference angle /3. sinf = , csch = i
2 2 - _
SinQ:—B7 csch = — = \/37 cosf = , secl = )
2 V3 3
1 s _
cos&:i, secH:, tanf=__ |, cotf =
3 Show your working.
tanf = V3, KNSR e N,
9. Your Torn _ Hb<SRm™ = p l\C  Faameme\  E
For 6 = _ZW’ find all six exact trigonometric ratios. Sketch the angle on the unit circle.
Sifry = rescl = ;
cosf = , secl = ;
tanf = , cotf =
10. Complete the Exact-Values Table
Radians 0 /6 /4 /3 /2 T
Degrees 30°
sin 0 V2/2
cos 6 1/2
tan 6 Undefined
csc
sec 6
cot 6
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Detailed Markscheme
Lesson 5.2 — Using the Unit Circle

Warm Up
The angles in degrees, radians and exact coordinates, in counterclockwise order:
0° 0 (1,0 300 7w/6  (V3/2,1/2)
45°  w/4  (V2/2,V/2/2) 60°  w/3 (1/2,V/3/2)
90° w/2 (0,1) 120° 27/3  (=1/2,v/3/2)
135° 31/4 (—v/2/2,V/2/2) 150°  57/6 (—+/3/2,1/2)
180° m  (—1,0) 210° 7n/6 (—v3/2,—1/2)
225° 5m/4 (—+/2/2,—/2/2)  240° 4xw/3 (-1/2,—/3/2)
270° 3mw/2 (0,-1) 300° 57/3  (1/2,—+/3/2)
315° Tw/4 (V2/2,—/2/2) 330° 117/6 (v/3/2,—1/2)
Trigonometric Ratios: Questions 1-6
1. 0 = 7/4: sinf = /2/2, cos§ = \/2/2, tanf = 1.
2. —71/6 + 27 = 57 /6; quadrant II, reference angle 7/6.
1
sinf = 37 cosf = —\ég, tanf = —\ég ;
3. 390° = 30° (mod 360°): sinf = 1/2, cos@ = 1/3/2, tand = 1/3/3.
4. 135° = 180° — 45°; quadrant II:
sinf = > cosf = 7 tanf = —1
5. 690° = 330°; quadrant IV: sinf = —1/2, cos@ = v/3/2, tanf = —/3/3.
6. —120° + 360° = 240°; quadrant III, reference 60°:
1
sinf = —a3, cosf =—=, tanf =+3|
2 2
Reciprocal Ratios: Questions 7-9
7. m/3: sin = v/3/2, cos = 1/2, tan = v/3; csc = 2v/3/3, sec = 2, cot = v/3/3.
8. 225° = 180° + 45°, quadrant III:
2
sin 225° — _§7 50225 = —\/2.
2
cos 225° = —{, sec225° = —/2,
tan 225° =1, cot 225° = 1.
9. —57/4 + 27 = 3w /4, quadrant II:
2
sin@z\g, csch = V2,
2
cosf = —\g, sec = —V/2,

tanf = —1, cot 0

10. Exact-Values Table — Completed
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Radians 0 /6 /4 /3 /2 ™
Degrees 0° 30° 45° 60° 90° 180°
sin 0 0 1/2 V2/2 V/3/2 1 0

cos @ 1 V3/2 V2/2 1/2 0 -1
tan @ 0 V3/3 1 V3 Undefined 0

csc Undefined 2 V2 21/3/3 1 Undefined
sec 1 2\/3/3 V2 2 Undefined -1

cot 6 Undefined V3 1 V3 /3 0 Undefined
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Mathematics made clear.



