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Compound Angle Formulae Exam Questions (From OCR 4723)

Q1, (Jan 2009, Q9)

(i) By first expanding cos(26 + 0), prove that

cos 30 = 4cos” 6 — 3cos 6. (4]

(ii) Hence prove that

cos 60 = 32¢cos® 0 — 48 cos* O + 18cos” 6 — 1. [3]

(iii) Show that the only solutions of the equation

1 +cos66 = 18cos’ 0

are odd multiples of 90°. [5]
Q2, (Jan 2010, Q9)
The value of tan 10° is denoted by p. Find, in terms of p, the value of
(i) tan55°, [3]
(i) tan5°, [4]
(iii) tan 8, where 6 satisfies the equation 3 sin(68 + 10”) = 7cos(8 — 10%). [5]
Q3, (Jun 2011, Q9)

sin(f — )+ 3sin @ + sin(@ + o)
cos(B — o) +3cos B + cos(0 + )

(i) Prove that = tan 6 for all values of a. [5]

45in 149° + 1255in 150° + 4sin 151°
ii) Find the exact value of . 3
(i) Find the exact value of 3 149" + 9 cos 150° + 3 cos I5T° 1l

(iii) Itis given that k is a positive constant. Solve, for 0° < 6 < 60" and in terms of &, the equation

sin(66 — 157) + 35in66 + sin(66 + 157)
cos(66 — 15°) + 3 cos 66 + cos(68 + 15°)

[4]
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Q4, (Jan 2013, Q9)

(i) Prove that
cos” (0 + 45°) — 3(cos 26 — sin26) = sin’H. 4]
(ii) Hence solve the equation
6cos” (30 +45°) —3(cos@ —sinf) = 2
for —90° < @ < 90°. |3]
(iii) It is given that there are two values of 6, where —90° < 8 < 90°, satisfying the equation
6cos” (70 +45°) — 3(cos30 —sin30) = k,

where k is a constant. Find the set of possible values of k. |3]

Q5, (Jun 2015, Q9)
It is given that f(@) = sin(6+ 30°) +cos(6 + 60°).

(i) Show that f(6) = cos 6. Hence show that
£(46) 4+ 41(20) = 8 cos*6—3. (6]

(iij) Hence

1

s 8 /d 1 S 3
f(40) 1 af(20) 17 = ¢ vanes, Bl

(a) determine the greatest and least values of

(b) solve the equation
sin(12a+30°) +cos(12a+ 60°) +4 sin(6a+30°) +4 cos(6a +60°) = 1
for 0° < & < 60°. [4]

Q6, (Jan 2006, Q9)
(i) By first writing sin 36 as sin(26 + 6), show that

sin360 = 3sin 6 — 4sin’ 6. [4]

(ii) Determine the greatest possible value of
9sin($a) - 12sin’(Fa),

and find the smallest positive value of o (in degrees) for which that greatest value occurs.  [3]

(iii) Solve, for 0° < § < 90°, the equation 3 sin 63 cosec 28 = 4. [6]
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Q7, (Jun 2016, Q9)
(i) Show that sin26(tan6+cotf) = 2.

(ii) Hence

(a) find the exact value of Lan,l—_jfr+ 1an§7r+cot%;r+ coté;fr, [3]

(b) solve the equation sin46(tan6+cot@) = 1 for 0 < 6 < 1:;?, [3]

(¢) express (1—cos ZB)E(Lan%Q—i—COL%B)B in terms of sin 6. (2]
Q8, (Jun 2017, Q8)

(i) Express
3sin26secO+4sin26cosecH
in the form Rsin(0+ ), where R > 0 and 0° < o < 90°. [5]
(ii) Hence solve the equation
3sin(2B8+20°)sec(B+10°) +4sin(28+20°)cosec(B+10°) = 3

for 0° < 8 < 360°. [5]
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