Solutions to short-answer questions

1 a Maximum = 5, minimum = 1
b Maximum = 4, minimum = —2
¢ Maximum = 4, minimum = —4

d Maximum = 2, minimum = 0
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cos B = 7 (Since B is acute)
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Expression = cos(80° — 20°)

=cos60° = =
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Expression = tan(15° + 30°)
= tan45° =1
Expression = sin(A + B)
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cos A = — % (Since A is obtuse)
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a Left side = __cos'd
14 sin? @
cos2 0
1 sin? @
N cgsﬁ [ {3032 [
= x
gin®®  cos?é
1+

cos2 @
cos? @ — sin? @
cos2f + sin® @

20
= coi = cos 26

sin? A + (1 + cos A)2
sin A(1 + cos A)
sin? A + 1+ 2cos A + cos® A

b Left side =
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10a tan15° = tan (60 — 45)°
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b sin(z+y)=sinzcosy+ coszsiny
sin(z —y) =sinxcosy — coszsiny
Add the two equations:

sin(z + y) + sin(z — y) = 2sinz cosy



11a Expressinthe formrsin(z + a) = 1.
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tanz = 0 (since2 + tan’z £ 0)
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12a y=2cos’z

= cos®z + (1 — sin? z)
:m52$—5m2m+1
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The graph of ¥ = cos 2z (amplitude 1, period «) raised 1 unit.
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b Thegraphis

y=1—2sm(§—%) :1—2005%.

Itisy = 2cos % (period 4m) reflected in the z-axis and raised 1 unit.
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¢ The normal tangent graph, but with period g
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Solutions to multiple-choice questions
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Since cos B < 0)
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8 A sin24A =2sinAcos A
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A positive angle must be chosen,
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Solutions to extended-response questions

1a P=AD+DC+CB+BA
=2A0 + BA+24A0 + BA
=4A0 +2BA
—4x5co80+2 x 5sinf
= 20 cos 6 + 10sin #, as required.
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Hence,0 < a < 90 and a° = c-::-s_l( ) = (26.56505...)°
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Hence P = Rcos(f — a)
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When P = 16,

104/5cos(f — a) = 16
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When P = 16,0 — 70.88°

¢ Areaofrectangle = AB x AD

= 5sinf x 2A0
=5sinf x 2 x 5¢cosé
= 50sinf cos@
=25 x 2sinfd cos@
= 25sin 26
ksin 20 = 25 sin 260
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d Areais a maximum whensin28 =1
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1 o
ence, < O < and o~ = cos— — = "
H 0 90 and a° 1 63.434904...)°
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Hence AD = /5 cos(# — 63)°

¢ The maximum length of ADis /5 metres.
When AD = +/5,
Vb5 cos(f —63)° = /5
cos(f —63)° =1
8—-63=0
0 =63

d When AD = 2.15,
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§ = (15.948 + 63.435)°

The value of 8, for which 8 > «, is 79.38°.
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Hence, cos 20 = ~—tan v , as required.
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1+ tan2 (675 )
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cos 135° = z where z = tan (675 )
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i  From a, cos (2 X 675
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Given tan (67% ) =a+ b2

T =a+ by/2 wherez = tan(ﬁ?% )

‘.'Bz = (ﬂ. + bﬁ)g
= {],2 + 2\/5{].1.6 + 2b2
= (a® +2b%) + (2ab)y2  ...[2]
Equating [1] and

a4+ 262 =3
2ab = 2
ab=1
Asaandbareintegers,a=1,b=1ora=—1,b=—1and (1 +2)2=3+2,2
Note: An alternative method is to note
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Lz =3(v/241)
Whenb = —1,a = —1,
a+by/2=-1-,2

Whenb=1,a =1,

a+by2=1++2

But tan (67% ) =0,

a+by2=42+1

a=1,b=1
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tan (67% ) — tan(60°)

1+ tan (ﬁ?% ) tan(60”)
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4 a .
i
as/BCA = /BAC(AABC is isosceles)
, as required.
ii
The length of C A is 2 cos % units.
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_3r T _ 2 ired
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But AC = 2cos g (from aii)
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2 cosg = 2cos ?ﬂ + 1, as required.
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5aj LHS = cos#

—cos[ax?
= COS8 ><2

L] (]
— cos? 2~ sin2 3
Therefore LHS = RHS.
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Hence sin# = , as required.
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