AS/A Level example

Solution to example 7

Problem A

Problem B

You have been taught the following identities:
sin(A + B) = sinAcosB + cosAsinB
cos(A+ B) = cosAcosB FsinAsinB

tanA + tan B T
A+B+#k+—

+B) =
tan(4 + B) 1F+tanAtanB’ 2

You should know the values of sin 8, cos 8 and tan 8
for 8 = 0°, 30°, 45° and 60° and the sine and

cosine of 90°.
Problem
Part (i)

Find an expression for sin 75° in the form \/E+ﬁ,

where a, b and c are positive integers.
Part (ii)
Find the value of sin 75° — cos 75°.

Give your answer in surd form.
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You have been taught the following identities:
sin(A + B) = sinA cos B + cosAsin B
cos(A+ B) = cosAcosB FsinAsinB

tanA + tan B A+B¢k+n
1+ tanAtanB’ 2

tan(4 + B) =
sin2A = 2sinAcos A

cos 2A = cos? A — sin? A

sin?A +cos?A=1

You should know the values of sin @, cos 8 and

tan @ for 8 = 0°, 30°, 45° and 60° and the sine and

cosine of 90°.

Problem

Part (i)

Find an expression for cos 34 in the form
acos™A + b cos A where a, b and n are integers
Part (ii)

Given that cos 3x = 1, and without finding the value
of x, show that there are two possible values of

cos x and find these values.
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Solutions

Problem A

Problem B

(i) sin 75 = sin(30 + 45)

(i) cos 34 = cos(4 + 24)

= cos Acos2A — sin A sin 24
= sin 30 cos 45 + cos 30 sin 45

cos A (cos? A — sin®? A) — sin A (2 sin A cos A)

12 V342
_574_77 = cos3 A — cosAsin? A — 2 cos Asin? A
V2 +6 = cos® A —3cosAsin? A

4
y = cos3 A —3cos A (1 — cos?A)
(i) cos 75 = cos(30 + 45)
) . =cos®A—3cosA+3cos?A
= cos 30 cos 45 — sin 30 sin 45

=4cos3A—3cosA

V3 V2 142

2 02 2 2
(icos3x =1

VB2

4 4cos®x—3cosx =1
VZ+V6 VE-+2
sin75 — cos 75 = - Letc = cosx
4 4

4¢3 —-3c—-1=0

VZ+V6-V6+2 © e

4 c=1gives4—3—1=0so0(c—1)is afactor
=2\/§=£ (c—=1D(4c?+kc+1)=4c®-3c—-1

4 2
Coefficientsof c?2:k—4=0 = k=4

4¢3 — 3¢ — 1 = 0 factorises to
(c=1)(4c?>+4c+1) =0
(c=1DRc+1)?2=0

This has two roots so there are two possible values

of cos x

These are 1 and —%
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