	Answers (1 mark per correct part unless the marks are shown in [ ])


Year 9 Delta 3 Unit 9 — Trigonometry.   Lengths and angles to 1 d.p. unless exact. Total: 105 marks.
	The Tangent Ratio

	Q1
	(a) 0.75, 0.60, 0.80
(b) 0.75, 0.60, 0.80
(c) 0.75, 0.60, 0.80
(d) 0.75, 0.60, 0.80 — every triangle gives the same ratios, because they are similar (same angles)

	Q2
	Hypotenuse = the side opposite the right angle; opposite = the side across from θ; adjacent = the other side next to θ.
See the labelled diagram below.
[3] — ½ mark per correctly labelled triangle
[image: ]

	Q3
	a = 8 × tan 35° = 5.6 cm
b = 12 ÷ tan 52° = 9.4 cm
c = 15.5 × tan 24° = 6.9 cm

	Q4
	(a) 2 × tan 8° = 0.28 m
(b) 5 × tan 8° = 0.70 m
(c) 12.5 × tan 8° = 1.76 m

	Q5
	(a) h = 40 × tan 32° = 25.0 m [2]
(b) tan 45° = 1, so distance = height = 25.0 m [1]

	The Sine Ratio

	Q6
	(a) x = 9 × sin 40° = 5.8 [1]
(b) y = 7 ÷ sin 65° = 7.7 [2]

	Q7
	sin 38° = x/14
x = 14 × sin 38°
= 8.6 cm [2]

	Q8
	y = 6.5 ÷ sin 27° = 14.3 cm
z = 6.5 ÷ tan 27° = 12.8 cm (or by Pythagoras)
[3]

	Q9
	h = 35 × sin 58° = 29.7 m [2]

	Q10
	sin 4.8° = 0.6/L, so L = 0.6 ÷ sin 4.8°
= 7.1703… = 7.17 m [2]

	The Cosine Ratio

	Q11
	(a) 12 × cos 50° = 7.7 cm
(b) 9 ÷ cos 33° = 10.7 cm
(c) 20 × cos 71° = 6.5 m

	Q12
	(a) sin: 15 × sin 42° = 10.0 cm
(b) tan: 11 × tan 28° = 5.8 cm
(c) sin: 8 ÷ sin 61° = 9.1 cm
(d) cos: 25 × cos 17° = 23.9 cm
(e) tan: 13 ÷ tan 55° = 9.1 cm

	Q13
	x is on the bottom of the fraction, so Josh should DIVIDE: x = 8 ÷ cos 35°.
x = 9.8 cm [2]   (Check: the hypotenuse must be longer than 8 cm.)

	Q14
	d = 4.5 × cos 72° = 1.39 m (1.4 m) [2]

	Q15
	(a) North = 85 × cos 40° = 65.1 km [2]
(b) East = 85 × sin 40° = 54.6 km [2]

	Q16
	Adjacent = 10 × cos 60° = 5 cm;  opposite = 10 × sin 60° = 5√3 cm [2]

	Using Trigonometry to Find Angles

	Q17
	A 35.5°   B 36.9°   C 63.6°   D 70.0°   E 25.3°   F 22.6°

	Q18
	(a) 38.7°
(b) 20.5°
(c) 64.6°
(d) 25.4°

	Q19
	(a) Smallest angle is opposite 8 cm: tan−1(8/15) = 28.1° [2]
(b) 90° − 28.1° = 61.9° [1]

	Q20
	tan θ = 50/120
θ = tan−1(50/120) = 22.6° [2]

	Q21
	Split down the middle: right-angled triangle with hypotenuse 9 cm and adjacent 6 cm
cos θ = 6/9, so θ = cos−1(6/9) = 48.2° [3]

	Solving Problems in 2D

	Q22
	(a) Pythagoras: √(122 + 52) = 13 cm
(b) Trig: tan−1(5/12) = 22.6°
(c) Pythagoras: √(102 − 62) = 8 cm
(d) ½ × 12 × 8 = 48 cm2

	Q23
	Half-diagonals are 8 cm and 5 cm, meeting at 90°. tan−1(5/8) = 32.0°, so one angle = 64.0°
The other angle = 180° − 64.0° = 116.0°  (angles are 64°, 116°, 64°, 116°) [3]

	Q24
	(a) BC = 7 × tan 40° = 5.87 cm (5.9 cm) [2]
(b) BD = 7 × tan 25° = 3.26 cm, so DC = 5.87 − 3.26 = 2.6 cm [1]

	Q25
	BD = 12 × sin 35° = 6.88 cm
BC = 6.88 ÷ sin 58° = 8.1 cm [3]

	Solving Problems in 3D

	Q26
	(a) AC = √(82 + 62) = 10 cm [2]
(b) AG = √(102 + 52) = √125 = 11.2 cm [2]

	Q27
	Triangle ACG has a right angle at C.
tan θ = 5/10
θ = tan−1(0.5) = 26.6° [2]

	Q28
	Half-diagonal = √(52 + 52) = √50;  height = √(132 − 50) = √119 = 10.9 cm [3]

	Q29
	Diagonal = √(202 + 152) = 25 m;  tan−1(12/25) = 25.6° [3]

	Trigonometric Graphs

	Q30
	(a) y = cos x
(b) y = tan x
(c) y = sin x

	Q31
	(a) −0.5
(b) x = 30°, 150°
(c) x = 270°
(d) x = 140°
(e) x = 45° and 225°
(f) x = 72.5° and 287.5°

	Q32
	Sketch: through (0, 0), (180, 0), (360, 0) with asymptotes at 90° and 270°.
tan−1(2) = 63.4°, and 63.4° + 180° = 243.4° [3]

	Q33
	(a) Same shape as y = sin x, stretched: max 2 at 90°, min −2 at 270°, zeros at 0°, 180°, 360° [2]
(b) Maximum value = 2 + 1 = 3, when x = 90° [2]
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