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INVESTIGATING COMPOUND ANGLES AND THEREFORE,

DOUBLE ANGLES.
QUESTION 1

1.2 Compound and double angles?
Consider the following diagrams

A
D
x
B
P
X
X
Q
1.1.1 (1)
ZABC=x+y v’ answer
1.1.2 (1)
/HFG=x-y v’ answer
1.1.3 (D
ZPQR =2x v’ answer
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1.2 Consider the following unit circle sketched below. By the definition of
trigonometric functions, the points P and Q on the terminal sides of
angles a and S are labelled as shown in figure below.

F N 3_
Plcosc ; sinx) \ O(cos S ; sin )
N
o
s A
0 A(1;0) g
1.2 (5)
d*=(x, —)cl)2 +(, _)’1)2
PQ* =(cosa—cos ) +(sina —sin §)’ v substitution

=cos’ a —2cosacos B+cos” ‘
£ ) . o, v' expansion
+sin” a —2sinasin f+sin” S

=cos’ a +sin’ @ —2cosa cos f—2sinasin B vV use of
+cos® B+sin’ S cos’ @+sin* O =1
o Vo e
=1- 2(cos o cos f+sina sin ﬂ) +1 simplification

=2-2(cosacos f+sinasin f)

1.3 Consider APOQ in the sketched above. Now place angle o — £ in standard
position and label the point B on the unit circle corresponding to the

terminal side of angle (a -p ), as shown in the figure below:
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B[_I:DE (a— ) :sin(a —ﬁ)l

X
O A1z0) 7
1.3 4)
AB? = (cos (a - ,B) - 1)2 + (sin (a — ﬁ) — 0)2 v correct substitution
=cos’ (a—B)—2cos(a— B)+1+sin’ (a - ) v correct expansion
=1-2cos(a—p)+1 v’ use of identities
=2-2cos(a - ) v" simplification
1.4 “4)
In APOQ = ABOA
Statement Reason
OP =0OB both radii = 1 v S/R
0Q=0A both radii = 1 v S/R
POQ =BOA both=c - v S/R
~ APOQ=ABOA | SAS v" conclusion
1.5 4)
PQ = AB from congruency v S/R
Therefore
v PQ’=AB’
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AB? = PO’ v’ substitution
2—-2cos(a—fB)=2-2(cosacos B+sinasin ) v simplification
—ZCos(a —,B) = —2(cosacosﬁ+sinasinﬁ)
c.cos(a— ) =cosacos B+sinasin B
1.6 cos(a — ) =cosacos f+sinasin S 3)
sin(a + 8) = cos[(90° — (a + B)] V' cos(a+ f) = cos[a = ()]
= cos[(90° — ) — f3] v' expansion
v
=c0s(90° — a).cos B +sin(90° — &x).sin B S
=sinq.cos f+cosa.sina
1.7.1 (3)
cos15” =cos(45" —30°) or cosl5” =cos(60" —45")
=co0s45°.cos30° —sin45°.sin 30° Y correct expansion
V2 V3 21
2 2 2 2 v correct substitution
N6+ V2
T4 v’ answer
1.7.2 3)
sin105° =sin(60° +45%)
=sin 60°.cos45° + cos60°.sin 45° Y correct expansion
_V3 N2 142
2 2 2 2 v correct substitution
V6442
T4 v’ answer
[29]
QUESTION 2
2.1.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
2cos’x—1 |1 0 -1 0 1 |0 -1 |0 1 v answer
L

2.1.2  Use the table to sketch the graph of f(x)=2cos* x—1 where
X€E [—180O ; 180°].
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il
-
X
. - - >
-1380 -135 00 3 4 oD 3 130
2.1.2 3 | v shape
Refer to diagram v all x- intercepts
v" all turning points
2.2.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
1-2sin*x | 1 0 -1 0 1 |0 -1 |0 1 v'answer
L

2.2.2  Use the table to sketch the graph of g(x)=1-2sin’ x where

xe[-180°;180°].
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il
-
X
. - - >
-1380 -135 00 3 4 oD 3 130
2.2.2 (3) | v shape
Refer to the diagram v all x- intercepts
v" all turning points
2.3.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
cos2x 1 0 -1 0 1 0 -1 |0 1 vanswer
D

2.3.2 Use the table to sketch the graph of h(x)=cos2x where

xe[-180°;180°].
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e
¥
5.1
= - - -
-180 -135 G0 5 4 o 5 180
2.4.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
cos’x—sin’x | 1 0 -1 0 1 |0 -1 |0 1 v answer
(1)

2.4.2 Use the table to sketch the graph of h(x)=cos2x where
X€E [—180° ; 180°].
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s
L

x
-180 -145 G0 3 O 5 1% I:r
2.4.2 (3) | v shape

Refer to the diagram v all x- intercepts

v" all turning points

2.5 (L

f and g will coincide with h v’ answer
2.6 (2)

cos2x=2cos” x—1 v’ answer

cos2x=1-2sin’ x v’ answer

[19]
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QUESTION 3
3.1.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
2sin xcos x 0 1 0 -1 0 |1 0 -1 0 v answer
1)
3.1.2 Use the table to sketch the graph of u(x)=2sinxcos x where
xe[—lSOO ; 1800].
F
v
.................................. .1.__
............... ..Er.j.__
34
n - - >
-180 155 -4 45 135 0
3.1.2 (3) | v shape
Refer to the diagram v all x- intercepts
v" all turning points
3.2.1
—180° | —135° | -90° | —45° | 0° | 45° | 90° | 135° | 180°
sin 2x 0 1 0 -1 0 1 0 -1 0 v answer
1)
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3.2.2 Use the table to sketch the graph of v(x) =sin2x where

xe[-180°;180°].

x
- - >

-180 -133 -0 133 0
322 (3) | v shape

Refer to the diagram v' all x- intercepts

v" all turning points

3.3 (D

u will coincide with v v' answer
3.4 (D

sin2x = 2sin xcos x v' answer

[10]
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QUESTION 4
APPLICATION
4.1 “4)
4sin15°cos15°
\/5 cos 405°
_ 2x2sinl15°cos15°
J2 cos (360° + 45°)
_ 2xsin30°
\/ECOS 450 Sin 300
1 cos45°
2 % 5
= correct substitution
et
-1 answer
4.2.1 3)
LHS = 1 .cos 2A
sin2A
.2
R (1-2sin* A) | 2in? A
2sin Acos A
B 2sin’ A
2sin Acos A 2sin Acos A
_ sinA
cos A sin A
=tan A COS A
..LHS =RHS
422 “4)
anls — 1—'cos 2(15%) 1—.cos 2(15%)
sin2(15%) sin 2(15%)
1—cos30° 1—cos30°
~ cos30° sin 30°
NG L
1- 7 correct substitution
T
2 answer
=2-.3
43.1 (3)
correct expansion
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LHS = /2 sin (x +45°)

:ﬁ(%sin)wr%cosxj

NG

——xl(sinercosx)
1 2

=sin x+Ccos x
.. LHS =RHS

= x/E(sin x€0s45°+ cos xsin 45°)

v’ correct substitution

v factoring

4.3.2

Minimum \/5(—1) =2
V2sin(x+45°) =2
sin(x+45°)=—1
x+45°=270°4+360°k
x=225°+360°k
x=225° x=-135°

3)

V' —135°
v’ 225°

[17]

TOTAL:

[75]
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