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Question -1
[Maximum mark: 6]

From a vertex of an equilateral triangle of side 2x, a circular arc is drawn to divide the
triangle into two regions, as shown in the diagram below.

diagram not to
scale

2x

Given that the areas of the two regions are equal, find the radius of the arc in terms
of x.

Question -2
[Maximum mark: 7]

sin3x cos3x

Let f(x)=

sinx  cosx

(a) For what values of x does f(x) not exist? [2 marks]

(b) Simplify the expression 51‘113x L

sinx COsXx

[5 marks]



Question -3
[Maximum mark: 21]

In the triangle ABC, ABC = 907, AC= V2 and AB=BC+1.

- PR |
(a) Show that cos A—sin 4=—. [3 marks]

2

(b) By squaring both sides of the equation in part (a), solve the equation to find the
angles in the triangle. [8 marks]

(¢) Apply Pythagoras’ theorem in the triangle ABC to find BC, and hence show that

V6 -2

sind = 5 [6 marks]
(d) Hence, or otherwise, calculate the length of the perpendicular from B to [AC]. [4 marks]
Question -4

[Maximum mark: 6]

Show that w =sec2A4+tan2A4.

cosA—sin 4

Question -5
[Maximum mark: 4]

Given that g <a <t and cosa = —% , find the value of sin2e .

Question -6

[Maximum mark: 7]
In the triangle PQR, PQ=6, PR =% and PQR =30,

(a) Forthe case & =4, find the two possible values of QR. [4 marks]

(b) Determine the wvalues of & for which the conditions above define a
unique triangle. [3 marks]



Question -7
[Maximum mark: 19]

(a) (i) Express cos [%4— xJ in the form acosx —hsinx where a, hbeR.

(i1) Hence solve V3cosx—sinx=1 for O<x<2m. [7 marks/
L) Let p(x)=2x"—x>-2x+1.

(1) Show that x=1 is a zero of p.

(i) Hence find all the solutions of 2x* —x* —2x+1=0.

(iii) Express sin 26 cos@ +sin’ 6 in terms of sin @ .

(iv) Hence solve sin 26 cos@ +sin*6 =1 for 0< <2 . [12 marks]

Question -8

[Maxinum mark: 6]

(a) Given that arctan(%} +arctan [%} = arctan [ lJ , Where peZ~, find p. [3 marks]
3 p

(b) Hence find the value of arctan (%) + arctan [%] + arctan(%] . [3 marks]

Question 9

[Maximum mark: 8]

(a) Prove the trigonometric identity sin(x + y)sin(x— y)=sin’ x—sin’ y . [4]
(b) Given f(x)= Sin(x + %)Sin(x —%), x [0, 7], find the range of f . 2]

56n ,find therangeof ¢.  [2/

(¢) Given g(x):csc(erZJcsc(ng, x [0, n], x;tg, x#



Question 10
[Maximum mark: 6]

Given that sinx+cosx = % , find cos4x.

Question 11

[Maximum mark: 5]

The triangle ABC is equilateral of side 3em. The point D lies on [BC] such that BD =1cm.
Find cos DAC.

Question 12

[Maximum mark: 5]

The logo, for a company that makes chocolate, is a sector of a circle of radius 2 cm, shown
as shaded in the diagram. The area of the logo is 3mem’.

diagram not to scale

(a) Find, in radians, the value of the angle @, as indicated on the diagram. [3]

(b) Find the total length of the perimeter of the logo. [2]

Question 13
[Maximum mark: 6]

Find all solutions to the equation tanx + tan2x =0 where 0° <x <360°.



Question 14

[Maximum mark: 4]
The following diagram shows a sector of a circle where AOB = x radians and the length of

the arc AB :%cm.

Given that the area of the sector is 16cm’, find the length of the arc AB.

BN

Question 15

[Maximum mark: 7]

Solve the equation sin2x — cos2x =1 + sinx — cosx for x € [-m, 7] .



Question 16
[Maximum mark: €]

The following diagram shows the curve y=a sin(b(x + c)) +d,where a, b, c and d are all
positive constants. The curve has a maximum point at (1, 3.5) and a minimum point
ati(2.,0:3).

2.0.5)
o 1 2 3 4 5

(a) Write down the value of a and the value of d. [2]
(b)  Find the value of 5. [2]

(c) Find the smallest possible value of ¢, given ¢ > 0. [2]



Question 17
[Maximum mark: 8]

(a) Expand and simplify (1 — ﬁ)z

(b) By writing 15° as 60°— 45° find the value of cos(15°).

The following diagram shows the triangle ABC where AB=2, AC = V2 and BAC =15".

B

A £

(c) Find BC in the form a + Vb where a,beZ.
Question 18

[Maximum mark: 8]

Consider the equation \E e V3 +1 =42, 0< x <X Given that sin| = | = M
sin x cos X 2 12 4
{ } 6 22
and cos| — | = 3

(a) verify that x = % is a solution to the equation;

(b) hence find the other solution to the equation for 0 < x <% .

Question 19

[Maximum mark: 19]

) . . 3m . 5=n . dw . 9
(a) Find the value of sz +SIn— + SiIn— + SIn— + SIn—.

1-cos2x .
(b) Show that —— 2% _ inx.x# kr where keZ.

2sinx

(c) Use the principle of mathematical induction to prove that

. : 5 1 — cos2nx "
sinx + sin3x +..+ sin(2n — Dx = v neZ* , x#kn where ke Z.
sin x

(d) Hence or otherwise solve the equation sin x + sin 3x = cos x in the interval 0 <x <.

(1]
[3]

4]

[3]

[3]

[2]

[2]

B

(6]



Question 20

[Maximum mark: 5]

Solve the equation sec’x + 2tanx =0, 0 <x < 2.

Question 21

[Maximum mark: 3]

Let a=smm b, 0<b<g.

Find, in terms of 4, the solutions of sin 2x=—a, 0<x<m.
Question 22

[Maximum mark: 17]

Consider the functions f and g defined on the domain 0 <x < 27 by
f(x)=3cos2x and g(x) =4 — 11cosx.
The following diagram shows the graphs of ¥ =f(x) and y = g(x).

¥y

(a) Find the x-coordinates of the points of intersection of the two graphs. [6]

(b) Find the exact area of the shaded region, giving your answer in the form pn + g \E ;
where p, g Q. [5]

At the points A and B on the diagram, the gradients of the two graphs are equal.

(c) Determine the y-coordinate of A on the graph of g. [6]
Question 23

[Maximum mark: 7]

The lengths of two of the sides in a triangle are 4cm and Scm. Let & be the angle between

the two given sides. The triangle has an area of cm’.
15
(a) Show that sinf = g [1

(b) Find the two possible values for the length of the third side. [6]



Question 24

[Maximum mark: 4]

A sector of a circle with radius »cm, where > 0, is shown on the following diagram.
The sector has an angle of 1 radian at the centre.

7

Let the area of the sector be 4cm® and the perimeter be Pcm. Given that A = P, find the
value of r.

Question 25

[Maximum mark: 14]
(a) Given that cos75°=¢q, show that cos105°=—gq. [1]

In the following diagram, the points A, B, C and D are on the circumference of a circle with
centre O and radius r. [AC] is a diameter of the circle. BC = », AD = CD and ABC = ADC =90".

(b) Show that BAD = 75°. [3]
(€) (i) By considering triangle ABD, show that BD’= 5?‘2—27‘243\/6 :
(i) By considering triangle CBD), find another expression for BD? in terms of » and q. [7]

(d) Use your answers to part (c) to show that cos 75" = J_IJ_ i [3]

6++2



Question 26

[Maximum mark: 7]

2 1
A and B are acute angles such that cos 4 = = and sin B = il

2:4d2 45

Show that COS(ZA +B): —_— .





