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The diagram below shows a sector of a circle.
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The radius of the circle is 4cm and 6 = 0.8 radians.
Find the area of the sector.
Circle your answer.
[1 mark]
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Tick (v') one box.
[1 mark]
(xeR:—1<x<1) \/ Y
A
T T
{reri-g<v<g}
— I ){
) &
{xeR:—n <x<m} !
{x e R: —90 < x < 90} J




3 The diagram shows a sector OAB of a circle with centre O and radius 2

ré £u =56
o) e = -
AxB=2
The angle AOB is  radians and the perimeter of the sector is 6 0= (
Find the value of 0
Circle your answer.
[1 mark]

O - e

4 Using small angle approximations, show that for small, non-zero, values of x

xtanbx
- =~ A
cosdx — 1

where 4 is a constant to be determined.
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8 (a) Prove the identity Lh; = 2sinxcos® x
1+tan“x
[3 marks]
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8 The diagram shows a sector of a circle OAB.
C is the midpoint of OB.

Angle AOB is 0 radians.
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8 (a) Given that the area of the triangle OAC is equal to one quarter of the area of the

sector OAB, show that 6 =2sin(
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[4 marks]

fersm@® = 2020
236 = 0B

l 6 = hlnﬂ

12 (a) Show that the equation

2

2cot? x +2cosec“x =1 +4cosecx

can be written in the form

acosec? x +hcosecx +c—=0
[2 marks]
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12 (b) Hence, given x is obtuse and

2cot? x + 2 cosec?

x=1+44cosecx
find the exact value of tanx

Fully justify your answer.

[5 marks]
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A curve has equation
y=asinx+ bcosx

where ¢ and b are constants.

The maximum value of y is 4 and the curve passes through the point (% 2\/5) as
shown in the diagram.
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Find the exact values of @ and b.
[6 marks]
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8 Mike, an amateur astronomer who lives in the South of England, wants to know how
the number of hours of darkness changes through the year.

On various days between February and September he records the length of time,
H hours, of darkness along with ¢, the number of days after 1 January.

His results are shown in Figure 1 below.

Figure 1
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Mike models this data using the equation
B . (2m(t +101.75)
H_3.8?sm( 365 )+11.?
8 (a) Find the minimum number of hours of darkness predicted by Mike's model. Give your
answer to the nearest minute.
[2 marks]
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8 (b) Find the maximum number of consecutive days where the number of hours of
darkness predicted by Mike's model exceeds 14

[3 marks]
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8 (c) Mike's friend Sofia, who lives in Spain, also records the‘number of hours of darkness
on various days throughout the year.
Her results are shown in Figure 2 below.
Figure 2
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Sofia attempts to model her data by refining Mike's model.
She decides to increase the 3.87 value, leaving everything else unchanged.
Explain whether Sofia’s refinement is appropriate.
[2 marks]

—increasing 3.83 increase the amplitude of-turve (verbical strebeh)
= her curve has a Smaller amplitude than Mike's so
increasing .89 13 not ggpropriate



14 Some students are trying to prove an identity for sin(A + B).

They start by drawing two right-angled triangles ODE and OEF, as shown.

The students’ incomplete proof continues,
Let angle DOE = A and angle EOF = B.

In triangle OFR,

Line 1 sin(A+B)= g—i

Line 2 = %

Line 3 = g—§+ S—i since DE = RP
G e o
Line 5 = e +cosAsinB

14 (a) Explain why g x g in Line 4 leads to cos Asin B in Line 5

[2 marks]
L 0AR = LFaE vertialy oppesrte angles
L OR = LFEe = 90°

SO LEFG = A = LAFC e LPFE

PF €F e n bn |
Z-‘;-c.cosA- oF s} 1 ang le CEFE




14 (b)

14 (c)

14 (d)

10

Complete Line 4 and Line 5 to prove the identity

DE O& pF EF

o0& OF EF OF

Line 4

Line 5 = .. SnAcosB.. .. . ... +cosAsinB
[1 mark]

Explain why the argument used in part (a) only proves the identity when A and B are
acute angles.

- S(nele Proof- based on dl‘aemm whhreh wes
h‘ﬂuv-avﬁled twongies, ossuwad that A L8 are atute

— proof- only for atute an les

Another student claims that by replacing B with —B in the identity for sin (A + B) it is
possible to find an identity for sin (A — B).

[1 mark]

Assuming the identity for sin (A + B) is correct for all values of A and B, prove a

similar result for sin(A — B).
[3 marks]

St (A-B)= SMA OS(-B) + cos A SMmER)

/
Ink) =— smR sin (A-R)
Wws ()= CosR = $mA B — s AonB




