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The cabin pressure, P, in pounds per square inch (psi) on an aeroplane at cruising altitude can be
modelled by the equation P =11.5 — 0.5 sin(z — 2), where ¢ is the time in hours since the cruising
altitude was first reached, and angles are measured in radians.

a State the maximum and the minimum cabin pressure.

b Find the time after reaching cruising altitude that the cabin first reaches a maximum pressure.
¢ Calculate the cabin pressure after 5 hours al a cruising altitude.
d Find all the times during the first 8 hours of cruising that the cabin pressure would be exactly 11.3 psi.
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7 a Express 200sin# — 150 cos # in the form Rsin (0 — ), whcrcR>0andO<a<g
Give the value of a to 4 decimal places. (4 marks)
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8 Giventhatsinxcosy=3andcosxsiny =7,
a show that sin (x + y) = Ssin(x — ).

Given also that tan y = k, express in terms of &:

b tanx
¢ tan2x
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14 a Prove, by counter-example, that the statement
sec(A + B) =sec A +sec B, forall 4 and B

is false. (2 marks)
b Prove that tan0+cot()z2cosec2(),()¢%,nez, (4 marks)
[
A See ey A——r ’ = Ton T ’L{m
et ) CaLa va) %
Sec A sy L 4
o% Coxny
A €o i
b o o (ot v) IAYWAN LD
0 + %
/ Ltk
b Prove that tan @ + cotf = 2 cosec 20, 0 # % ne .
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19 a Given that sinzg = 2sin @, show that V17 sin (8 + ) = 1 and state the value of «, where
0=sas= % (3 marks)
b Hence, or otherwise, solve sinzg =2sinf for 0 < 6 < 360°. (4 marks)
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22 a Use the double-angle formulae to prove that —————

= tan?x.
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23 a Prove that cos* 26 — sin* 20 = cos 44.

(4 marks)
b Hence find, for 0 < 6 < 180°, all the solutions of cos*20 — sin* 26 = % (2 marks)
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27 a Express 12sinx + Scos.x in the form Rsin (x + o), where R and « are constants,
R >0and 0 < a<90° Round « to 1 decimal place. (4 marks)
A runner’s speed, v in m/s, in an endurance race can be modelled by the equation
v(x) = 050 -, 0= x =300
125in(2) + scos(2)
sin | 5 cos %~
where x is the time in minutes since the beginning of the race.
b Find the minimum value of v. (2 marks)
¢ Find the time into the race when this speed occurs. (1 mark)
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1 Prove the identitiey’ &> Akt &R
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1 a Write cos 26 as cos(36 — 6) and write
cos 46 as cos(36 + 6).

Then, using cos(d =B)=cos4cosB ¥
sin A cos B,

cos 26 =cos 36 cos 8+ sin 30sin &
cos 46 =cos 36 cos 6 — sin 30sin &
= 05260+ cos46=2cos36cos
Similarly. using sin(d £ B)=sin4cosB=
cos A sinB,
sin 26 =sin 36 cos 6 — cos 30sin &
sin 46 = sin 36 cos 6 + cos 30sin &
= s5in 260 — sin46 =—2cos 36sin &
Therefore,
cos26+cos48 _ 2cos3fcosé
sin20-sind46 —2cos3fsiné
cos 8@
sinf
=—coté as required.
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