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Question 1 — Worked Solution

(a) Sketch

(b) Axis intercepts

y-intercept (x = 0): y = cos(0 − π/6) = cos(−π/6) = √3/2

x-intercepts: cos(x − π/6) = 0 → x − π/6 = π/2 or 3π/2

∴

(c) Solve cos(x − π/6) = 1/√2

1/√2 = cos(π/4), so:

∴
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Question 2 — Worked Solution

(a) Axis intercepts of y = sin(x − 30°)

y-intercept (x = 0): y = sin(−30°) = −1/2. So (0, −1/2).

x-intercepts: sin(x − 30°) = 0 → x − 30° = 0°, ±180°, ±360°, ...

∴

(b) Solve 4sin(x − 30°) = √6 − √2

Divide both sides by 4:

(using the exact value sin 15° = (√6 − √2)/4)

Principal solution: x − 30° = 15^{\circ} → x = 45°

Second solution in [−360°, 360°]: x − 30° = 180° − 15^{\circ} = 165^{\circ} → x = 195°

Subtract 360°: x = 45° − 360° = −315° and x = 195° − 360° = −165°

∴
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Question 3 — Worked Solution

(a) Length of BD

In triangle ABD, using the cosine rule:

∴

(b) Area of ABCD

Diagonal BD splits the quadrilateral into triangles ABD and BCD.

Area of triangle ABD:

Area of triangle ABC (using AB=10, BC=8, ∠ABC=70°):

Total area:

∴
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Question 4 — Worked Solution

(a) Show sin ACB = 5/8

Using the sine rule in triangle ABC:

(b) Angle ABC (ACB obtuse)

Since ACB is obtuse: ACB = 180° − arcsin(5/8) = 180° − 38.68° = 141.32°

∴

(c) Value of x (area = 20)

∴

(d) Length AC

AB = 5 × 3.64 = 18.20. Using sine rule:

∴
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Question 5 — Worked Solution

(a) Possible sizes of angle ABC

In triangle ABC, using sine rule:

∴

(b) Length of AC (angle ABC obtuse = 131.4°)

Using sine rule with ∠ABC = 131.4°, ∠ACB = 28.6°:

∴

(c) Area of parallelogram

Area of parallelogram = AB × BC × sin(∠ABC) = 7 × 5 × sin(131.4°)

∴
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Question 6 — Worked Solution

(a) Distance AC

From B, A is due north (bearing 000°) and C is on bearing 070°.

Angle ABC = 70°. AB = 12, BC = 9. Cosine rule:

∴

(b) Bearing of C from A

Use sine rule to find angle BAC:

From A, B is due south (bearing 180°). C is to the east of AB, so:

∴
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Question 7 — Worked Solution

(a) Show angle APB = 88°

Bearing of A from P = 320°. Bearing of B from P = 048°.

Angle between the two bearings:

(b) Distance AB

PA = 9, PB = 4, ∠APB = 88°. Cosine rule:

∴

(c) Bearing of B from A

Use sine rule to find angle PAB:

From A, the bearing of P is 320° − 180° = 140°.

B is to the right (east) of AP, so:

∴


