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INVESTIGATING COMPOUND ANGLES AND THEREFORE, DOUBLE ANGLES.
QUESTION 1

1.1. In the following diagrams, ABD =y, DBC =x, EFH =y, EFG = x and
PQS = SOR = X

Write each of the following in terms of x and/ or (@Q

1.1.1 ABC (00 1)
112 HFG ,b‘{\ (1)
1.1.3 POR CD& (1)

1.2 In the table below, different m@ds are used by learner X and learner Y to answer
given questions. Study the tﬁgd answer the questions that follow:

1.2.1 Redraw the tabl our answer book and use a calculator to complete it. 4)

Learner X\~ Learner Y

Question Working~ | Answer | Question Working Answer

cos (45°-15°) E&W 1 cos (45°-15°) | cos45°—cos15° | _ [ + /2
N 2 4

cos (150°- § ()[*cos 120° cos (150°-30°) | cos150°—cos30° |

30°) é‘ - Sy Faadinai

sin (150°+60°) 0°+60

cos (90°— .

150°)

sin (60°-300°)

1.2.2 Are the answers obtained by learner X the sa
question?

1.2.3 Whose method do you think is mathemati
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1.3 Consider the sketched unit circle. By the definition of trigonometric functions, the
points P and Q on the terminal sides of angles « and g, and are labelled as shown

in the figure below.

P(cosa ;sinc) /-\ O(cos B : sin §)

B X
OJIJ(]-O} |

Make use the distance formula to prove that:
PQ* =2-2(cosacos B+sinasin ) (4)

Ya

1.4 Consider the following sketch.

Make use of the distance formula )
B(cos(a—f); sin(a —
and prove that: (cos(a—3); sin(@ )
AB? =2-2cos(a—f3) (4)
(a=p)
o) > X

A(1; 0)

1.5 Use 1.2 and 1.3 above to prove that APOQ = ABOA 4)
1.6 Hence, compare sides PQ and AB and write a conclusion about cos(a — /). 4)
1.7 Use cos(a — p) to derive a formula for sin(a— £). (Hint: use co-function) 3)

1.8 By applying the compound angles and without using a calculator.
Determine the value of cos15° (3)
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[33]
QUESTION 2
Using your CALCULATOR, go to TABLE mode.
2.1 Insert the function f(x)=2cos*x—1
o Start: —180° ; End: 180°
o Step 45°
21.1 Complete the following table: (1)
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
2cos’ x—1

2.1.2 Use the table to sketch the graph of f(x)=2cos’* x—1,x<[-180°;180°]. (3)

2.2 Using your calculator insert the following function g(x) =1-2sin® x

2.2.1  Complete the following table: (D)
X -180° | -135° | -90° | —45° | 0° 45° | 90° | 135° | 180°
1-2sin® x

2.2.2 Use the table to sketch the graph of g(x)=1-2sin’x. xe [—180° ; 180°]. (3)

2.3 Using your calculator insert the following function h(x) = cos? x —sin? x

2.3.1 Complete the following table: (1)

X -180° | -135° | -90° | —45° | 0° | 45° | 90° | 135° | 180°

cos? x —sin % x

2.3.2 Use the table to sketch the graph of h(x) = cos? x—sin? x where
x €[~180° ; 180°]. @3)

2.4 Using your calculator insert the following function j(x) = cos2x

2.4.1 Complete the following table: (1)
X -180° | —135° | 90° | —45° | Q° 45° 90° 135° | 180°
COS 2X
2.4.2 Use the table to sketch the graph of j(x) =cos2x, x[-180° ; 180°]. (3)
2.5 If the graphs f, g and h were drawn on the set of axes as j what will your
observation be? (1)
2.6 Make a comparison of the four expressions. 3)
[20]
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QUESTION 3

Using your CALCULATOR, go to TABLE mode.

3.1 Using your calculator insert the following function u(x) = 2sin xcos x

3.1.1 Complete the following table: (1
X -180° | -135° | —90° | -45° | 0° | 45° | 90° | 135° | 180°
25iN X COS X

3.1.2 Use the table to sketch the graph of u(x) =2sinxcosx, xe[-180°;180°].  (3)

3.2 Using your calculator insert the following function v(x) = sin2x

3.2.1 Complete the following table: (9]

X —180° | —-135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°

sin 2x

3.2.2 Use the table to sketch the graph of v(x) =sin2x where

x €[-180° ; 180°]. (3)
3.3  Ifthe graph of u was drawn on the same set of axes as v, what will you
observe? (1)
3.4  Make a comparison of the two expressions. (1)
[10]
QUESTION 4
APPLICATION
4.1 Without the use of tables or a calculator prove that % =tan A 3)
sin
4.2 Hence, calculate the value of  tan15° 4)

[7]
TOTAL: 70
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NAME OF LEARNER: .. iiiititiiiiiiniiiiiieciniiiiiactecsrsascnsen CLASS: ..cvvvnnees
2.1.1 Complete the following table:

X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°

2cos’ x—1
2.1.2

v
»

-180 -135 -0 5 45 g 35 180

&
L
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NAME OF LEARNER: ......ccciiiiiiiiiiiiiiiiiciiiiicnceaee CLASS: «oiviiienns
2.2.1 Complete the following table:
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
1-2sin’ x
2.2.2
' v
N
-180 -135 -90 45 45 % 135 180
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NAME OF LEARNER: ....cccciiiiiiiiiiiiiiiiniiiiineennieaeeenan CLASS: ..ccovvunnnne
2.3.1 Complete the following table:
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
cos® x —sin ? x
2.3.2
X
4
-180 -155 -20 45 45 0 135 180
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NAME OF LEARNER: ...ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinciinicncan CLASS: ............
2.4.1 Complete the following table:
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
COS 2X
24.2
rF's v
X
4
-180 -135 -90 5 45 % 35 180

10
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NAME OF LEARNER: ...ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinciinicncan CLASS: ............
3.1.1 Complete the following table:
X —180° | —135° | —90° | -45° | 0° | 45° | 90° | 135° | 180°
2sin X COS X
3.1.2
rF's v
X
4
-180 -135 -90 45 % 35 180

11
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NAME OF LEARNER: ...ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinciinicncan CLASS: ............
3.2.1 Complete the following table:
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
sin 2X
3.2.2
rF's v
X
4
-180 -135 -90 5 45 % 35 180

12
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INVESTIGATING COMPOUND ANGLES AND THEREFORE,
DOUBLE ANGLES.
QUESTION 1
1.11
ZABC=Xx+Yy answer
1.1.2
JHFG = x—y answer
1.1.3
/POR = 2x answer
121
Learner X Learner Y
Question Working A Question Working Answer
NOTE: 1 mark for each correct row
cos (150°-30°) | cos 120° 1 cos (150°-30°) | cos150°—cos30° 3
2
sin (150°+60°) | sin 210° 1 sin (150°+60°) | sin150°+ sin60° | 1, /3
2 2
cos (90°-150°) | cos (-60°) 1 cos (90°-150°) | cos90°—cos150° J3
2 2
sin (60°-300°) | sin (—240° sin (60°-300° sin 60°-sin300°
( ) ( ) | B3 ( ) N
2
122 No, the answers are nit the same answer
1.2.3 Learner X answer
Learner Y distributed the trig ratio into the bracket(consider any v/ reason
mathematically acceptable reason)
1.3
substitution
expansion
use of
cos’ @ +sin’d =1
simplification
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d* = (%) +(y, - 1)
PQ? =(cosa —cos B)° +(sina —sin B)’
=c0s’ @ —2C0S a Cos B +C0s* 3
+sin® a —2sinasin g +sin’ B
=08’ a +Sin* a —2cosa cos B —2sin asin
+cos® f+sin’ f
=1-2(cosacos S +sinasin ) +1
=2-2(cosacos g +sinasin §)
1.4
2 _ V1V L (einl o 2\ v correct
AB’ = (cos(a—f)-1)" +(sin(a-p)-0) ~ubstitution
=cos’ (a— fB)—2cos(a—B)+1+sin’(a—B) v correct
—1-2¢c0s(a—B)+1 expansion
(a=F) v use of identities
=2-2cos(a~f) v simplification
15
APOQ = ABOA
In APOQ 7 SIR
Statement bRee:]sond__ _ 7/ S/R
OP — OB oth radii = 1 / S/R
i = v conclusion
0Q=0A both radii = 1
POQ = BOA both = — 5
-, APOQ = ABOA SAS
16
PQ = AB from congruency v SIR
Therefore
.AB2 = PQ2 ‘/ PQ2 — ABZ

2-2cos(a—f)=2-2(cosacos f+sinasin j)
—2c0s(a — ) =—2(cosacos B +sinasin )
-.cos(a — ) =cosacos f+sinasin B

v substitution
v simplification
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1.7 . .
cos(a — f) =cosa cos S +sin asin Y
sin( a + ) = cos[(90° — (a + B)] cos(a+ ) = cos[er— ()]
=cos[(90° — &) — f] v expansion
=c0s(90° —x).cos S +sin(90° — &).sin S v answer
=Sin @.CoS S + CoS &x.SiN &
1.8
sin 105° =sin(60° +45%) 7 correct
=sin 60°.cos45° + cos60°.sin 45° expansion
3 V2 1 2
22 "2
v correct
_ V6 ++2 substitution
4
v answer
[33]
QUESTION 2
2.1.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
) 1 -1 1 -1 1 Janswer
2c0s? x—1 0 0 0 0 (1)

2.1.2  Use the table to sketch the graph of T(X)= 2¢0s’ X1 \yhere

x € [-180° ; 180°].
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PN
y
X
>
-180 -135 -S0 5 4; %0 5 180
2.1.2 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 -1 1 -1 1 vanswer
1-2sin?x 0 0 0 0 1)

222 Use the table to sketch the graph of 9(X) =1-2sin°X \yhere

x e [180° ; 180°].
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N
y
X
4
-180 -1 -90 4 % 5 180
2.2.2 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°
) o, |1 -1 1 -1 1 vanswer
Cos“ X —sin “ X 0 0 0 0 (1)
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232 Use the table to sketch the graph of N(X) =C0s* X—sin® X \here

x €[~180° ; 180°].

N
y
X
>
-180 -135 -90 5 4; %D 5 180
2.3.2 v shape
Refer to the diagram v all x- intercepts
v all turning points
24.1
X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
1 -1 1 -1 1 vanswer
C0OS 2X 0 0 0 0
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| | | [ A I N D B N6

2.4.2  Use the table to sketch the graph of 1(X) =C0S2X \yhere X € [-180° ;180°].

‘<

=]
Lih

W

“w

2.4.2 v shape
Refer to the diagram v all x- intercepts
v all turning points
2.5
L L v answer
f 9 and h will coincide with J
2.6
€0s2X = 2¢05° X —1 v answer
cos2x=1-2sin? x j :2:&2:
€0S 2X = c0s> X —sin® x
[20]
QUESTION 3
[3.1.1 | | | ] | | |
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X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°

. 1 -1 1 -1 vanswer
2sinxcosx | O 0 0 0 0 (1)

3.1.2  Use the table to sketch the graph of U(X) =2SiNXCOSX \yhere X € [-180° ; 180°].

Pt

@

L

Lﬂ

Oy ¥

3.1.2

Refer to the diagram

v shape
v all x- intercepts

v all turning points

1321
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X —180° | —135° | —90° | —45° | 0° | 45° | 90° | 135° | 180°
] 1 -1 1 -1 Janswer
sin 2x 0 0 0 0 0 (1)
322 Use the table to sketch the graph of V(X) =Sin2X yhere X €[~180°;180°].
N
v
X
, >
-180 -135 X 45 45 135 0

i

3.2.2
Refer to the diagram

v shape
v all x- intercepts
v all turning points

3.3

U will coincide with Vv

v answer

3.4

Sin 2X = 2sin X Cos X

v answer

[10]

10
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QUESTION 4
APPLICATION
41
LHS = 1—_cos 2A
sin2A
1-(1-2sin* A) »
~ 2sin Acos A v 1=2sin" A
~ 2sin’A
2_sm AcosA v 2sin Acos A
_sin A
cos A sin A
= tan A v COSA
.. LHS=RHS
4.2
tan15° = 1__0052(15 ) 1—-005 2(15 )
sin 2(15°) v sin2(15)
_1-cos30° 1-c0s30°
cos30° v Ssin30°
1 J3
2 v correct substitution
- T
? v’ answer
=2-43
[7]
TOTAL: 70

11




