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Medium Questions

1(a) In this question, all angles are in radians.

X
Write down the amplitude of 2 cos 3~ 1.

(1 mark)
X
(b) Write down the period of 2 cos ? -1.
(2 marks)
X
(c) On the axes below, sketch the graph of y =2 cos 37 I for—m<x<3m.
5
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(3 marks)
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2 (i) Write 6xy+ 3y +4x+2 in the form (ax + b)(cy+ d), where a, b, ¢ and d are positive
integers.

(i) Hence solve the equation 6 sin € cos 8+ 3 cos +4 sin 0+2 = 0 for
0° < 0 < 360°.

(5 marks)

3(a) Thegraphof y = a+2 tan bx, where a and b are constants, passes through the point
(0, —4) and has period 480°.

Find the value of a and of b.

(3 marks)
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(b) On the axes, sketch the graph of y for values of x between 0° and 480°.

A
T P
0 480° X
(2 marks)
o 1 o o
4 Solve tan(a+45°) = — ﬁ for0 <a<360".
(3 marks)
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8
The diagram shows the graph of f(x) = a cos bx + cfor 0 < x < 3 radians.

Find the value of each of the constants a, b and c.

(4 marks)

6 Thecurve y = asin bx + ¢ has a period of 180°, an amplitude of 20 and passes through
the point (90°, —3). Find the value of each of the constants a, b and c.
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(3 marks)

b'e
7 The function g is defined, for —135° < x < 135°, by g(x) = 3 tan 5 — 4. Sketch the

graphof y = g(X) on the axes below, stating the coordinates of the point where the graph
crosses the y-axis.

r
A
e
=l 0 135° X
(2 marks)
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8 Solve the equation 5 sin(4B— %) +2=0 for — % <B< % radians

(4 marks)
(X)
9(a) Write down the amplitude of 1 +4 COS\?}
(1 mark)
X
(b) Write down the period of 1 +4 COS(?)
(1 mark)
X
(c) On the axes below, sketch the graph of y=1+4 cos(g) for —180°<x°<180°.
y
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(3 marks)
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Hard Questions

I

2}= 3, where yisinradiansand ) < y < .

1 Solve the equation cot( -

(3 marks)

1
2

vour answers in terms of TT.

T 1
2 Solve the equation S€C(2¢+ —\ = —— for — T <P< M, where ¢ is in radians. Give

1) /3

(5 marks)
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3(a) Inthis question all lengths are in centimetres.

The diagram shows the isosceles triangle ABC, where AB = ACand BC = 2+4 ﬁ
The height, AD, of the triangleis5—+/ 3.

Find tan ABC, giving your answer in the form ¢+ dﬁ, where ¢ and d are integers.

(2 marks)

(b) Find sec? ABC, giving your answer in the form e+ fﬁ, where e and f are integers.

(2 marks)

(o4 T S .
4 Solve cosec \y+ ?/ =2 for 0 < y < 2T radians, giving your answers in terms of Tt.

(4 marks)
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Tt Tt
5(a) Solvetan3x = —1 for — B <x< > radians, giving your answers in terms of Tt.

(4 marks)

L L
(b) Use your answers to part (a) to sketch the graph of y = 4 tan 3x + 4 for — B} <x< )

radians on the axes below. Show the coordinates of the points where the curve meets the
axes.

v

A

T T 0 T T "
2 4 4 2
(3 marks)

6 Solve3 cot? x—14cosecx—2 = 0for0° < x < 360°.
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(5 marks)

7 Solve the equation

5sec2A+14tanA—-8 = 0for0° < A < 180°,

(4 marks)
, ( 2T \ ( 2T \ 21
8 Solve sin|3¢p+ — |=cos|3¢+ —— | for 0 <¢p< —— radians, giving your answers in
\ 3) \ 3) 3
terms of Tt.
(4 marks)

9 (a) In this question, all angles are measured in radians.

The graph of y = asin bx + ¢ has an amplitude of 10, a period of 1677 and passes through
the point with coordinates (12m, 4).

Find the constants a, b and c.
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(4 marks)

(b) Sketch the graph of y = for—m<x<Tm.

X +1
tan2

Label clearly any points of intersection with the coordinate axes and any asymptotes.
(4 marks)
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Very Hard Questions

owth cos22x 2
1 (i) Show that —————— =1 —sin 2x.
) 1+ sin2x
3 cos? 2x
(i) Hence solve the equation for ————=— =1 for 0° < x < 90°.
1 +sin2x
(6 marks)
1 1
2 (i) Show that — - = a sec26, where a is a constant to be found.
sinf —1 sinf +1

(3]

1 1 - _3§, 7T< < T di
sin3p—1  sin3gp+1 or =73 << 3 radians.

(ii) Hence solve

[5]
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(8 marks)

1

_ = 2
ec0—1 secOH+1 20066,

3 (i) Show that S

(3]

1 |
sec2x—1  sec2x+ 1

=6 for —90° <x <90°.

(ii) Hence solve

[5]

(8 marks)

sinty — costy ,
4 Show that =tan y—2 cos ysiny.
coty

(4 marks)
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1
(1 + cosec 6)(sin —sin2 0

5 (i) Show that ) =sec? 0 .

(4]

3
(ii) Hence solve (1 + cosec 0)(sin @ —sin20) = — for — 180° <6< 180°.

4
[47
(8 marks)
sin x tan x
6 Showthat — =1 +sec x.
1 —cosx
(4 marks)

7(a) Giventhat2 cos x = 3 tan x, show that2 sin?x+3sinx—2 = 0.
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(3 marks)

n

Tt
4 )= 3 tan(2a+ Z) for 0 < o < Tt radians, giving your answers

\

(b) Hence solve 2 005(205 +

in terms of Tt.

(4 marks)
8 Solve the equation Stan x—3 cot x = 2sec x for 0° < x < 360°,
(6 marks)
tan x tan x
9(a) Throughout this question, A=———and B=———.
1 +secx 1 —sec x
Show that AB = k where k is a constant to be found.
(2 marks)

(b) Showthat A+ B= —2cot x.
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(4 marks)

(c) Use your answers to part (a) and part (b) to simplify the expression (A + 1)(B+ 1).

Hence, or otherwise, solve

tan(x — 60) tan(x — 60) )
\ 1 +sec(x - 60) +1)(1—Sec(x—60) +1)—2ﬁ

for —180° < x<180°.

(5 marks)
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