
Higher Mathematics

Wave questions

1.[SQA] Solve the equation 2 sin x◦ − 3 cos x◦ = 2·5 in the interval 0 ≤ x < 360. 8

Part Marks Level Calc. Content Answer U3 OC4

8 A/B CR T16 100·2◦, 192·4◦ 1999 P2 Q9
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2. (a) 12 cos x◦ − 5 sin x◦ can be expressed in the form k cos(x + a)◦ , where k > 0
and 0 ≤ a < 360.

Calculate the values of k and a . 4

(b) (i) Hence state the maximum and minimum values of12 cos x◦ − 5 sin x◦ .
(ii) Determine the values of x , in the interval 0 ≤ x < 360, at which these
maximum and minimum values occur. 3

Part Marks Level Calc. Content Answer U3 OC4

(a) 4 C CN T13 k = 13, a = 22·6 2010 P2 Q2

(bi) 1 C CN T14 max 13, min −13
(bii) 2 C CN T14 max at 337·4, min at 157·4

•1 ss: use addition formula
•2 ic: compare coefficients
•3 pd: process k
•4 pd: process a

•5 ss: state maximum and minimum
•6 ic: find x corresponding to max.
value

•7 pd: find x corresponding to min.
value

•1 k cos x◦ cos a◦ − k sin x◦ sin a◦
•2 k cos a◦ = 12 and k sin a◦ = 5
•3 13 (do not accept

√
169)

•4 22·6 (accept any answer which
rounds to 23)

•5 13, −13
•6 maximum at 337·4 and no others
•7 minimum at 157·4 and no others

3.[SQA]

Part Marks Level Calc. Content Answer U3 OC4

(a) 4 C CR T13 1992 P1 Q7

(b) 1 C CR T14

(b) 1 A/B CR T14
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4.[SQA]

(a) Show that 2 cos(x◦ + 30◦)− sin x◦ can be written as
√
3 cos x◦ − 2 sin x◦ . 3

(b) Express
√
3 cos x◦ − 2 sin x◦ in the form k cos(x◦ + α

◦) where k > 0 and
0 ≤ α ≤ 360 and find the values of k and α . 4

(c) Hence, or otherwise, solve the equation 2 cos(x◦ + 30◦) = sin x◦ + 1,
0 ≤ x ≤ 360. 3

Part Marks Level Calc. Content Answer U3 OC4

(a) 3 C CR T8, T3 1990 P2 Q5

(b) 4 C CR T13

(c) 3 A/B CR T16
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5.[SQA]

Part Marks Level Calc. Content Answer U3 OC4

(a) 4 C CR T13 1994 P2 Q5

(b) 4 C CR T16

(c) 2 A/B CR T16
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6.[SQA] Find the maximum value of cos x− sin x and the value of x for which it occurs in
the interval 0 ≤ x ≤ 2π . 6

Part Marks Level Calc. Content Answer U3 OC4

6 A/B CN T14 max value
√
2 when

x = 7π
4

2000 P1 Q10

•1 ss: use e.g. k cos(x+ a)
•2 ic: expand chosen rule
•3 pd: compare coefficients
•4 pd: process
•5 pd: process
•6 ic: interpret trig expression

•1 e.g. use k cos(x+ a)
•2 k cos x cos a− k sin x sin a
•3 k cos a = 1 and k sin a = 1
•4 k =

√
2

•5 tan a = 1, a = π

4 (45
◦ is bad form)

•6 max. value =
√
2 when x = 7π

4 (do
not accept 45◦)

[END OF QUESTIONS]
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