"Empowering STEM Excellence in South Africa"

®
Grades 8-12 | In-Person & Online |
l va Your Success is Our Mission

Tu to ri a ls www.vivatutorials.co.za 0732 391 3206

Grade 12

MATHEMATICS

GEEEEEEEESS S
I
I

Paper 2
Topic 3: Trigonometry

I Practice Questions
\

S ———

ALL THE BEST!!




Tutorials

V' . . .
vd Mathematics Paper 2 Topic 3: Trigonometry

QUESTION 5
5.1 Do NOT use a calculator to answer this question. Show ALL calculations.

Prove that:

5.1 tan480°.sin300°.cos14°.sin(-135°) _3

sin104°.cos225° 2
4
59 Prove that cos(90° — 2x).tan(180° + x) +sin*(360° — x)=3 sin’* x
QUESTION 6
6.1 6:1:1 Prove that (tanx —1)(sin2x —2cos” x) = 2(1 — 2sin xcosx)
: ; tanx —1
6.1.2 Determine the general solution for: =-3 correct to ONE
decimal place.

6.2 If cosf = % where p < 0 and £ <[180°:360°], determine, using a diagram, an

expression in terms of p for:
6.2.1 tan 3

6.2.2 cos 2/

(6)

4

(6)
[16]

)

)

4

3)
[17]
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QUESTION 7

A, B and L are points in the same horizontal plane. HL 1s a vertical pole of length 3 metres,
AL =52 m, the angle ALB =113° and the angle of elevation of H from B 1s 40°.

H

N

7.1 Calculate the length of LB. (2)

72 Hence, or otherwise, calculate the length of AB. (4)

73 Determine the area of AABL . (4)
[10]

QUESTION 8

Consider the functions f(x) = cos3x and g(x) =sinx for xe[-90°;180°].

8.1 Solve for x it f(x) = g(x). (8)

8.2 Sketch the graphs of fand g on the system of axes on DIAGRAM SHEET 2 for

x €[-90°:180°]. (6)

8.3 Solve for x 1if f(x)< g(x) where xe[-90°:0°]. (3)

(17]
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QUESTION 5

Penalise 1 mark for treating as an equation in this question.

5.1.1 | tan480°.s1mn300° cos14°.sin(—135°)
sinl104°.cos225°

_ tan120°.(-sin 60°).cos 14° (—sin 45°)

- sin 76°.(—cos 45°)

_ (~tan60°).(—sin 60°).cos14°.(—sin 45°)

- cos14°.(—cos45°)

cof 2] 5

2

v’ —sm60°
v —sin45°
v —cos45°
v' —tan 60°

v  cos 14° or sin 76°

v’ substitution

Penalise 1 mark for

OR

3 treating as an equation in
T this question.
OR (6)

tan 480°.sin 300°.cos 14°.sin(—135°) “; —sin 6(}:

sin104°.cos225° o zl:s?@
_ tan120 .(—.sm 60°).cos14°.(—sin 45°) 7 —tai 60°

sin 76°.(—cos 45°)  siii 76
~ (—tan60°).(—s1n 60°).s1mn 76°. tan 45°
sin 76°
v" substitution
3
= (-— \5)[ = £] 1
2
3
== (©)
3l 2 | wesin® v’ cos(45°+30°)
= cos(45°+30°) v expansion
= c0s45°.c0s30° —sin45° sin 30° L
v substitution

_V23 21
T 22 9 9

5
= ﬁ - £ v simplification

4 4
_Bi-A2 i
4
_2(43-1)
4
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cos75°
=cos(45°+30°)

=c0s45°.¢0s30° — sin 45°.s1n 30°

L B
V272

_AB-1
T 23

v’ cos(45°+30°)
v’ expansion

v’ substitution

v simplification

“)

th
(6}

c0s(90° — 2x). tan(180° + x) + sin” (360° — x)
=sin2x.tanx + sin’ x

E

) s1 L,
= 2SN X.COS X. +sin” x

cosx
= i3 = 2
=2sIn" x+sin- x

=3sin’ x

v’ sin 2x
v tan x
v sin® x
sinx

v tanx =
Ccos X

v’ sin 2x = 251N X.COS X
v 2sin’ x
(6)
If uses cos 2x mstead of
sin 2x and then works
correctly: max 3/6
[16]
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QUESTION 6

6.1.1 | (tanx —1)(sin2x — 2cos” x)

( sin x

- 1](2 sin x.cos x — 2 cos’ \)
cosx )

sin x .
= ( = 1]2 cos x(sin x — cos x)
cos x

=2(sinx — cosx)’
=2(sin’ x — 2sin x.cos x + cos’ x)

=2(1-2sinx.cosx)

OR
(tanx —1)(sin 2x — 2 cos* x)

( sinx

. 2
-1 )(2 SIn X.cosx —2¢os” x)
cosx
) 5 2
=2(sin” x — 2SI XCOSX + CoS~ X)

=2(1-2sinx.cosx)

OR
2(1-2sin xcos x)
=2(sin? x +cos® x—2sin x cos x)

= 2(sin x — cos x)°

sin x

= g8 x( -1)?

cos X
=2cos” x(tanx —1)(tanx 1)
=(2cos? x.tan x — 2 cos” x)(tan x —1)
=(2sinxcosx—2cos” x)(tan x—1)

= (sin 2x—2cos’ x)(tan x —1)

OR

LHS = (tan x — 1)(sin 2x — cos’® x)
SINX —COSX (. . .
= (2 SIN X.COS X — COS x)
cos x
; 2
=2(sin x —cos x)
RHS - 2(sin2 x+cos’ x— 2sinxcos ,\‘)
=2(sinx — cos x)*
=LHS

= 2sin’ x — 2sinx.cosx — 2sinx.cosx + 2cos’ x

s x
v

=tanx
cosx

v sin2x = 2sin X.cos X
v' factorisation

v’ simplification
v sin’ x+cos’x =1

s x
v

=tanx
cosx

v sin2x = 2SIn X.COS X
v simplification

v" factorisation

v sin’x+cos’x=1

v sin’x+cos?x=
v' factorisation

sm x

v =tanx
cosx
v/ sin2x = 2sIn X.COS X

v simplification

sin x
v

=tanx
cosXx

v’ simplification

v’ sin2x = 2SN X.COS X
v sin’ x+cos’x=1
v’ factorisation

vivatutorials.co.za | COACH VUYO0




v-
\T/tIoVaClJ Mathematics Paper 2 Topic 3: Trigonometry
6.12 F—
tan x — | _ 3
2
B e v s%mpl@ﬁcat@on
v' simplification
tanx=-5 87
X =—187°+ k.180° v +k.180°
keZ vikeZ
()
OR
tanx — 1 _ 3
2
tanx—-1=-6
tanx = -5
x=101,3°+ £.180°
keZ
OR
tanx —1 _ 3
2
tanx —1=-6
tanx =-5
x=101,3° + k.360°
or
x =281,3° + k.360°
keZ
OR
If the candidate has used
tan(x —1)=—6 maxof2/5
2
6.2.1 - %
¥= ) v’ third quadrant
r=A5 . P/-h H g =p-F
y=—5-p? _H v/ v answer
‘ RN P @
—{J5-p’ If p is negative:3/4
Stanf=————
P
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6.2.2 | cos2f=2cos’ f-1 v 2cos’ f-1
P\ r ’
=2 —=| -1 Vv 2[] ~1 or
(\/5] NG
2 ST
5 5
(3)
OR
cos2f~1-2sin’ g v 1-2sin’ B
Y —J5-p> |
IR B Rl vvi1-2 5
3 ;
—1,M or liz(nip“)
= . 5
k] . R
_2p° -5 or 2p_75
5 b
OR )
cos2fi=cos’ B sin’ f v cos® fsin® B
2 B 2
:[iJ [ ,[LJZ
V3 V3 NG
2
2 5_ 2 B B 3
:p_ — p v 5 p
Jd 5 \/g
2p* -5 s
R 5 or P _27P
e
or 2p” -5
5
3)
[17]
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QUESTION 7
. ”_ — tan40°
LB ) .
3 v’ trig ratio
 tan40°
LB=358m (3:5752......) i
(3.5m:3.57m:3.6m) 2)
OR
LB _ 3 v’ sine rule
sin50° s 40°
_ 3sin50°
sin 40 v’ answer
LB=358m (3.5752.....) Q)

72 | 4B* = AI’ + BL* -2 ALBL cos113° v use of cos rule
. ) " v’ substitution
4B =(5.2)° +(3.58)" —2(5.2)(3.5 0L > >
= SIS eSS v AB’=544041 _m’
AB” =54.40410138 m~ v’ answer
AB=738m (7,37591.......... )
C))
Note: Do not'penalise if units
AB =73 m or 7,4 m: accept are omitted.
7.3 | .o v formula
Area of AABL = 5..4L.BL.sm ALB
| v substitution
= ;(5.2)(3.58) sinl13°
=8.568059176 ¥ afistiaE
=8,57m )
Note: .
Area=8.5 or 8.6 : accept If cos ALB: 0/4
[10]
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QUESTION 8

8.1 | cos3x =sinx

sm(90° - 3x) = sinx

90° -~ 3x =x + £.360°
—4x=-90"+ .360°
x=225°-k90°keZ

X =-67.5%:225°:1125°

cos 3x =cos(90° —x)
3x=90% - x + £k.360°

4x =90° + k.360°
x=225°+£k90° keZ
x=-067,5%:22.5°:112.5°

cos 3x =cos(90° — x)
3x=90° — x + k.360°
4x=90° + k.360°
x=225°+Lk90° keZ
x=-67,5°:22.5°:112.5°

90° - 3x =180° —x + k360° ke Z
or —2x=90°+ k.360°

x=—45°-[k180°keZ

x = —45°:135°

OR

3x=360°—-(90° - x) + £.360°
or 2x=270°+ k.360°

x=135°+£k.180°

x=-45°.135°

keZ

OR

3% =-90° + x + £.360°
or 2x=-90°+k.360°

x=-45° - £.180°

x=-45°:135°

keZ

v equating

v 90° -3x = x+ £.360°
v x=225°-k.90°
v
90°—3x=180°—x + £.360°
v x=-45°—k.180°
v'v'v values of x
(8)

v equating
v 3x=90°-x+£k.360°
v x =225+ k90°
v
3x=360°—(90°—x)+ £.360°
v x=135°+ k.180°
v'v'v values of x
(8)

v equating

v 3x=90°-x+£k.360°
v x=225°+k90°

v 3x =-90°4+ x +k.360°
v x=—-45°—[.180°
v'v'v values of x

(8)
Note:

If not all 5 values for x 1s
given, the following applies
4 or 3 values : 2 marks

2 values : 1 mark

1 value : 0 marks
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8.2

135 180
)N

Penalise with -1 going beyond the domain.

(6)

83 | —675°<x<-45°
OR

xe [—-67.5°:-45°]
OR

From — 67.5°up to and including — 45°

v'v critical values
v’ notation

Note:
If 67.5°<x<-45°:2/3

Half of the inequality: 1/3

Ifx=-0675%0orx=-45°:
0/3

If answer 1s
225°<x<1125°then2/3

If answer 1s 135° < x <180°
then2/3

[17]
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QUESTION 8
; g 8
Given: sma = 1—7 where 90° < o <270°

With the aid of a sketch and without the use of a calculator, calculate:

8.1 tan o 3)
8.2 sin(90° + &) ()
8.3 cos2a 3)
(8]
QUESTION 9
9.1 Simplify completely:
sin(90° — x) cos(180° — x) + tan x.cos(—x) sin(180° + x) 7

9.2 Prove, without the use of a calculator, that Sl 2%5 e = —L &
c0s100°sin135° 3
9.3 Determine the general solution of sinx +2cos’ x =1. (7
[21]
QUESTION 10
10.1 Using the expansions for sin(A + B) and cos(A + B), prove the identity of:
sin(fA+B) tanA+tanB R
cos(A+B) 1-tanA.tanB 3)
10.2 If tan(A + B) = M, prove in any AABC that
cos(A+B)
B
tan A.tan B.tan C =tan A +tan B + tan C. @
(7]
C A
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QUESTION 11
11.1 Two ships, A and B, are 120 km apart. Ship A is at a bearing of 67° from D and

97 km away from D. DN points due north. Ship B is at a bearing of 208° from D.
A diagram is provided on DIAGRAM SHEET 3.

_A

B

11.1.1 Determine the bearing of Ship A from Ship B. that is MBA, when
BM || DN. (6)

11.1.2 If Ship B travels due north, and Ship A travels due south, then at some
instant of time Ship A is due east of Ship B.

Calculate the distance between the two ships at that instant. 3)

Triangle ABC is 1sosceles with AB = BC.

B

A b C

Prove that cosB=1— b—- 4

2a [13]
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* Consistent Accuracy will apply as a general rule.
* If a candidate does a question twice and does not delete either, mark the FIRST attempt.
e If a candidate does a question. crosses 1t out and does not re-do 1t. mark the deleted attempt.

V=8 r,=17
x, =-15 (Pythagoras)

tang = ——
15

QUESTION §
8.1 . 8
. ) 17 & x=—v15v
s a >0 .. in second quadrant o . Y answer

(3)
For drawing the radius
vector in the correct
quadrant 1/3

Without a sketch but
correct values: 3/3

si(90° + &) = cosax
15

17

v reduction
V' answer

@
Answer only: full marks
Cannot accept decimal
values

8.3

. - 7
cos2a=1-2sin" &

17,

161
289

OR
-
cos2a=2cos a—1

=;[‘15]L1
17

161
289

OR
g 2 = 2
COS ¥ =CO0s @ —sIn @

()2

161
289

¥ expansion

v substitution

v any further
calculation or answer

&)

v expansion

v’ substitution

v any further
calculation or answer

3)

v expansion

v substitution

v" any further
calculation or answer
3
[8]
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e Consistent Accuracy will apply as a general rule.
e If a candidate does a question twice and does not delete either. mark the FIRST attempt.
* If a candidate does a question. crosses it out and does not re-do it. mark the deleted attempt.

QUESTION 9
NOTE: Only penalise once in the question for leaving out the x
Penalise once in this question for treating as an equation
9.1 | sin(90°—x).cos(180° — x) + tan x.cos(—x).sin(180° + x)

= cos x(—cosx) + tan x(cosx)(—sin x) v sin(90°—x) =cos x
; ECi ‘ v cos(180°—x) =—cos x
=—cos x— cosxsinx v cos(=x) =cos x
cos X : _
2 ) v sin(180°+x) =—sin x
=—cos x—sin~ x
inx
=—(cos’ x+sin’ x) vitanx =
COSX
==l v simplification
v’ answer
()
9.2 | sin190°cos225°tan 390°
c0s100°sin135° ' _
—5in10°(—cos 45°) tan 30° j sin 190° =—sin 10
= - - 225° = — cos 45°
—sin10°s1n 45° et e0s 43
i v tan 390° = tan 30°
—?T v" cos 100° =—sin 10°
_ -1 3 o S tun300 v sin 135° = sin 45° or
Sl . ° 5°
5 If using — cos 80° : no penalty cos 43
e If the candidate stop at v'v substitution
8 Lt (7)
__\2°\3
= 6/7
2
V2
93 | sinx+2cos’x=1 o o
sihoes Sl sinAd =1 v’ substitution of identity
—2sin’ x+sinx+1=0 v’ standard form

2sin x—sinx—1=0 < i
] ! v~ factorisation
(2smx+1)(sinx—1)=0
sinx=1
x=90°+k360%keZ

Or

. . 1
v smx:l;smx:—;

v x=90°+k360°kecZ

v'v answers (any two
answers)

(7
If k € Z not included: 6/7

Also = k360%keNyorZ
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5 1
S X =——

or x=330°+k360%keZ

OR
x=-150°+k360%keZ

or x =330°+ k.360°

x=210°+k360%kcZ OR

x=210°+k.360°
or x =—30°+£k.360°

OR x=-150°+k360%kecZ
or x =-30°+k.360°

OR
sinx+2cos x=1
sinx=1-2cos’ x
sin X = —¢0s 2x
sin x = —[sin(90° - 2x)]

x =180°+(90° - 2x) + k360°
3x =270°+k360°

x=90°+k120°
keZ

OR

sinx +2cos’ x=1
sinx=1-2cos’x

sin X =—Ccos2x
—¢0s(90° — x) =cos2x

2x = 180° — (90° — x) + k360°
x =90°+k360°
keZ

o X=360°=(90°~2x) +k360°
x =-270°—k360°

2x =180° + (90° — x) + £360°
or 3x=270°+k360°
x =30+ k120°

v" manipulation
v substitution of identity

v’ co ratios

v x=180°+(90°— 2x) + k360°
v x=90°+k120°

v x=360°—(90° — 2x) + k360°
v x=-270°-k360°

(7
If k € Z not included: 6/7

v" manipulation
v substitution of identity

v’ ¢o ratios

&
2x =180° — (90° — x) + k360°
v x =90° + k360°

v 2x =180°+(90° — x) + k360°
v x=30°+k120°

(7)
If k € Z not included: 6/7
[20]
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QUESTION 10

10.1 | sin(4+B) sinA4.cosB+cosAd.sinB v’ expansions
cos(A+ B) " cosA.cosB—sin A.sin B
S
e
cosA.cos B

sinA.cosB cosA.sinB

_cosAd.cosB cosd.cosB
cosA.cosB sinAd.sinB

cos A.cosB cos A.cosB v tanA and tanB :
tan A4 +tan B )

l-tanA.tan B

OR
tan A+tan B
RHS =————
1—tan 4.tan B v sin A4
sind smnB —
_ cosA cosB cosA.cosB
_sind sinB " cos 4.cos B
cosA4 cosB
sin Acos B +sinBcos 4 v’ multiplication
" cosAcosB—sinAsin B
. v expansions
_ sin(4+B) (3)
cos(A+ B)
= tan(4 + B)
=LHS
10.2 | tanC =tan(180°— (A4 + B)) v G
tan C' = —tan(A4 + B)
. - v —tan(4+B)
tan C = {M) v substitution into
l—tan A.tan B AR
tan C(1 —tan 4.tan B) = —(tan A + tan B) v" multiplication with
tanC—tan 4. tanB.tanC =—tan 4 —tan B LCD

tanA+tanB+tanC =tan A.tan B.tanC

(4)

OR If no conclusion: 3/4
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C =180°— (fi - B) (angles 1n a triangle)
tan C' = tan(180° — (A4 + B))
tan C = tan((180°— 4) + (-B))
tan(180° — A4) + tan(—B)
1—tan(180° — 4).tan(—B)
tan C(1— tan(180° — 4).tan(—B)) = tan(180° — 4) + tan(—B)

tanC =

'€

v’ rearrange angle
v’ substitution into

formula

v’ expansion

=141°
smDBA B sinl41°
97 120

A
sinDBA =0.5087006494...

DBA =30.58°
.. Bearing of Ship A from Ship B
= 180° — (360° — 208°) + 30,58°
=58.58°
OR
BDA = 208°—67°
=141°
sin DBA B sin141°
97 120
sin DBA = 0.5087006494....
DBA =30.58°
then 360° —208° = NDB
. NDB =152°
but MBD + NDB =180°
. MBD =28°
then MBA = MBD + DBA
=30.58° + 28°
=58.58°

(reflex angles)

(co - interior angles/ angles around a point)

“4)
tanC —tanCtan AtanB=—tan 4 —tan B
tanAd+tanB+tanC = tan 4.tan B.tan C
QUESTION 11
NOTE: Penalty of one for early rounding off once in this question
11.1.1 | BDA =208°-67° v BDC =141°

v sine rule
v’ substitution

v B=30.58°
v method or
MBD = 28°
v answer

(6)

v BDC =141°

v sine rule
v’ substitution

v NDB =152°

v' MBD =28°

v_ answer

(6)
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11.1.2

B =30.58°

E

|

B
B sin(28° + 30.58°)
120

EA =120s1n(28° + 30.58°)

E4=1024 km
A
OR 120-x
P Q
R
X
B
LetBQ=x.then AQ=120—x
. P . R
sin58.58° = 22 5in 58.58° = —2
X 120—x

PQ = x.sin 58.58° QR =(120—1x)sin 58.58°
PQ+ QR = x.5in58.58°+ (120 — x) sin 58.58°

=120sin 58.58°

=1024

OR
BP=AR (assume ships move at same speed)

v definition
v substitution

v  answer

(3)
v
trigonometeric
ratios
v’ sum
v answer

(3)
v
trigonometeric
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- BQ=QA =60km

sin58.58° = B
60

.. PQ =60s1n58.58°
=51.20km

PR =2PQ
=102.4km

OR

—ly =cos31.42
120

BM =120xco0s31.42°
=102.4

APBQ=ARAQ  (angle.angle.side)

ratios

v 51.20 km

v answer

3)

v

trigonometeric
ratios

v’ substitution

2 2 2
b =a"+a —2axaxcosB

2 2 - 2
b° =2a°—-2a°cosB

5

b =2a*(1-cosB)

5

—~=1-cosB
2a”
2
cosB=1- s -
2a°
OR
B b
simn— = —
2 2a
cosB = —251112?
3
=1_2(i)
2a
bl
=
2a”

v answer
3)
11.2 | AB=BC=a=c v equal sides
b* =a* +¢* —2acxcosB v cos rule

v’ substitution

v
simplification
“4)
v sin—
2
2 2a

v’ formula
v’ substitution

“4)
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p— ~
B wn = =} N
—_— 7] .S =]
= 9 =
L 5 <
=] - Q
= .Im. b3 [Fa}
W= ) -
o o - =5
[ V] wn m
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ﬂo ﬂw
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QUESTION 12

12.2 cos(x—30°) = % v'manipulation
2cos(x—30°) =1 P .
See points A and B on the graph SN @)
N A and B in the correct place
Note:
1 on the graph: full marks
If drawn the line y = = and put A and B on the graph: 0/2
If A and B on the x-axis: 1/2
If A=—30°and B=90°: 1/2
12.3 | cos(x—30°) =0.5 v 60° (ref angle)
x—30°=60° x—30°=-60° v 90°
OR °
x=90°  x=-30° v =30
3)
Answer only: 3/3
12.4 | g'(x) =0 is at maximum and minimum values of graph v'v one for each x-value
x =30 210° (2)
12.5 | xe[-90°;-60°) U (120°;270°) v’ notation
v'v critical values
OR (3)
—90°<x<—-60° or 120°<x < 270°
OR (12]
If x<—60°0rx>120° 2/3
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QUESTION 9
9.1 If 4tanf=3 and 180° <@ < 360°. determine with the aid of a diagram:
9.1.1 sin@ +cos @ 4)
9.1.2 tan 20 )
360°—x)tan’ 1
9.2 9.2.1 Show that: — asl jfan x =
sin(x —180%)cos(90°+x) cosx (5)
9.2.2 Hence. calculate without the use of a calculator. the value of:
330°tan’ 30° ;
.cos o (Leave your answer in surd form.) )
sin(—150°) cos120° [16]
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QUESTION 10

10.1 If sin 36° cos 12° = p and cos 36° sin 12° = g. determine in terms of p and ¢ the value
of:
10.1.1 sin 48° 3)
1012 sin24° 3)
10.1.3 cos 24° 3)
-2 Ly iy 3
10.2 Show that sin” 20° +sin”40° +sin~80° = =
(HINT: 40°=60°—20° and 80° = 60°+ 20°) (7)
. 4 . 2 3
1055 BB Shoves n oD TRRT Sk oe
l+cosx 4)
Y, 2
10.3.2 For which values of xis —= X T ¥€O3 ¥ _ 4 oosx NOT true? Q)
1+cosx [;2]

QUESTION 11

Given: f(x)=1+sinx and g(x)=cos2x

11.1 Calculate the points of intersection of the graphs fand g for x € [180°:360°]. @)
11.2 Draw sketch graphs of f and g for x €[180°:360°] on the same system of axes
provided on DIAGRAM SHEET 3. 4)
11:3 For which values of x will f(x) < g(x) for x €[180°:360°]? (3)
[14]
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QUESTION 12

In the diagram below A. B and C are three points in the same horizontal plane. D is vertically
above B and E is vertically above C. The angle of elevation of E from D is 8°. F is a point on

EC such that DF || BC.

BAC=a. ACB= f and AC = b metres.

A
5 bsina
12.1 Prove that DE = — (6)
sin(a + B)cos 6
12.2 Calculate DE if b=2 000 metres, @ =43°. f=36° and 8 =27°. (3)

(]
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QUESTION 9
9.1.1 g 3 e 4 v coTrect quadrant
5 5 and values.
. _4 v sinf = —%
sin@+cosf =—— 4
5 -3 v cosf=——
5 5
v answer
“)
9.1.2 in 2 2si in 2
tan 29 = S a8 " s’ulacc.)s? o S (7
cos28 cos"@—sin” @ cos 28
3Y 4 v sin 26 = 25inf.cosO
i M 2
5 Gl 5 v cos 26 = cosB —
2z ok SBUk b 126
16 9 ik
25 25 substitution
i 4 v answer
¥ (5)
OR
tan 26
_ 2tan@ vV expansion
1-tan’ @
3(2) v'v substitution
_\
3\
=
4
= 24 v’ answer
7 &)
9.2.1 c0s(360° —x).tan> x
sin(x —180°).c0s(90° + x) e o x
5 v —sinx
_ _(cosx)(tan" x) VS
(—sinx)(—sinx)
. . 2390
= (cosx) it ( ! ] v sm’x
cos’ x \sin® x CRA
" 1 v answer
cosx (5)
9.2.2 | x=30° v x=30°
i1 3
cos30° 3 3 v answer 2
> 2
i [16]
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QUESTION 10

10.1.1 | sin48° = sin(36° + 12°)
=511 36°c0s12°+ cos36°sm12°

=p+q

v writing 48° in terms of
36°and 12°

¥ expansion

v answer

(3)

10.1.2 | sin24° =sin(36° -12°)
=51 36%°cos12° —cos36°sm12°
=P—q

OR

sin 24° = sin(36° - 12°)
=s1n 36°c0s12° — cos36°s1n12°

=P-q

vwriting 24° in terms of
36° and 12°

¥ expansion
vsin24°=p—gq

(3)

v'writing 24° in terms of
36°and 12°
v expansion
vsin24°=p—gq

()

10.1.3 | sin48° = 2sin 24%cos 24°

L p+qg=2p-q)cos24®
p+q
2(p-q)

Socos24° =

OR

cos48° =2cos>24°—1

cos” 24°=1-sin” 24°
cos’24°=1-(p—-¢q)’
cos 24° = [1-(,19—(1)1

‘ o
S 08 24% = \fﬂ = \;%(1 ++v/1-sin’ 48°)
M =
:\'I?(HJI_(PW) )
OR

¥ c0s48°=2cos’ 24° -1
vsindf® =p+gq
v answer

(3)

v cos48°=2cos’ 24°—1
¥sin24°=p—gq
v answer

(3)

v cos?24° =1—sin’ 24°
vsinl2d®°=p—gq
v answer

(3)
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10.2 | sin® 20°+sin® 40° + sin” 80°
bl g & 9 v'40°= < -
— sin? 20° + (sin(60° — 20°))? + (sin(60° + 20°))? ¥ 0400 o
=sin® 20°+ (s'm 60°cos 20° —cos 60°sin 20°)2 + (5in 60° cos 20° + cos 60°sin 20°)* v'80°= 60° +
- 2 \2 20°
=sin’ 20°+(£cos 20° —lsin 20°] +{£c0520° +lsin 20°
2 2 2 2 v
3 3 1 3 v expansions
=sin? 20° + =cos? 20° - —-cos 20°sin 20° + —sin” 20° + = cos” 20°
4 = 4 4 v substitution
+—3cos 20°sin 20° + lsin2 20°
2 4
.. 3 2 I 2
=sin” 20°+ 5 cos 20°+ Ssin 20°
P 2
= ?(sm‘ 20°+ cos” 20°)
- v
_3 simplification
2
v
OR factorisation
—cos2
Use sin’ @ = w
LHS i ™)
31
== ——{(c0s40° +c0s80°)+ cos160°}
2 2 v'40°= 60° —
31 . . . . 20°
== ——{(cos60°.cos 40° + sin 60°sin 40° + cos 60°.cos 40° — sin 60°sin 40°)+ cos160°}
2 2 v'80°= 60° +
- 20°
i %— % {(2cos60°c0s 20°)— cos 20°}
; I i v expansion
= ———{(2 x—cos20°)—c0520°} of cos 40°
2 32 2 v -
expansion
3 0 of cos 60°
=== v
3 simplification
simplification
v answer for
bracket
@)
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10.3.1 | sin® x+sin” xcos” x
l+cosx R .
P 3 v factorisation
_sin” x(sin” x+¢co0s” x)
) 1+cosx v'sin® x +cos? x =
B sin” x
l1+cosx
~ l—cos’ x videntity
L+cosx v factorisation
~ (I=cosx)(l1+cosx)
(1+cosx) (¢
=1—cosx
1032 | 1+cosx=0 v'1+cosx=0
cosx =1 v180° + k.360°
x=180°+k360°% ke Z ' .
Undefined forx =180°+ k.360° ke Z . [2:

QUESTION 11

11.1 | 1+sinx =cos2x

. . 2
l+smx=1-2sin"x
. . 2
smx+2sm-x=0

sinx(l1+ 2sinx) =0

sinx =0 or sinx=77'
- v x=k.180
x=k180 or x=-30°+k360 keZ . i
v solution for
x=210°+Fk.360 1
x e {180°: 210: 330°:360°} siny =——
OR v v answers
(7)
l+sinx=cos2x
1+sinx =cos’ x—sin’ x v’ expansion
l+sinx=1-sin’ x—sin® x
sinx+2sin’x=0 v factorisation
sinx(1+2sinx) =0
. . 1
sinx =0 or sinx = —— v equations
. — _2n®
x=k.180 or :r:730°+:{r.360 kez v x=k180
x=210"+Kk360 v’ solution for
. 1.
x € {180°: 210: 330°: 360°} sinx=——
v v answers
(7

v expansion

v factorisation
v equations
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112 ¥
1+sinx
v’ max and min
values
v’ shape
cos2x
i « | ¥ amplitude
T g T B B 5 | v intercepts
4
4)
11.3 | 180°<x <210° or 330° < x <360° v V'V answer
(3
[14]
QUESTION 12
12.1 b _ BC v sine rule
sin[180°— (e + B) sina o i
BCsin(a+ B) =bsina ABC=180°~(a+f)
G .bsma vBC=
sin(a + B)
but BC=DF v BC=DF
F = _Dome v' manipulation
sin(e + B)
cosfd = E
E
cos@
r bsina (6)
sin(a + fB)cos @
12.2 DE = 2000sin 43° v substitution
= sin 79°.cos 27° numerator
=1559.50m v'substitution
. denominator
v answer (3)
[9]
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QUESTION 9

Given: tana = ZI; where o €[0° ; 90°]

With the use of a sketch and without the use of a calculator, calculate:

9.1 sin & 3)
9.2 cos’(90° — ) —1 ()
9.3 1-sin2a 3)

8]
QUESTION 10

(You may NOT use a calculator to answer this question.)
10.1 Simplify completely:

sin(90° + 0) + cos(180° + 0) sin(—0)
sin180° —tan135° (5)

10.2 Prove that for any angle A:

4sin Acos Acos24snl15° J6 -2

sin ZA(tan 2259~ 2sin® A) B 2 (6)
10.3 Determine the general solution of:
6cosx—5= 4 ; cosx =0
cosx (0)
[17]
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QUESTION 11

The angle of elevation from a point C on the ground, at the centre of the goalpost, to the highest
point A of the arc, directly above the centre of the Moses Mabhida soccer stadium, is 64,75°.
The soccer pitch is 100 metres long and 64 metres wide as prescribed by FIFA for world cup
stadiums. Also AC | PC. In the figure below PQ = 100 metres and PC = 32 metres.

A
40
D
§ Q
M
11.1 Determine AC. 3)
1.2 Calculate PAC . (3)
11.3 A camera is positioned at point D, 40 metres directly below A. Calculate the distance
from D to C. 4)
[10]
QUESTION 12
Given: f(x)=2cosx and g(x) = tan2x
12.1 Sketch the graphs of f/ and g on the same system of axes provided on DIAGRAM
SHEET 4, for x €[-90° ; 90°] (6)
12.2 Solve for x if 2cosx = tan2x andx €[-90° ; 90°]. Show ALL working details. (8)
12.3 Use the graph to solve for x: 2cosx.tan2x > 0. (4)
12.4 Write down the period of [ (%J : ()
12.5 Write down the equations of the asymptotes of g(x — 25°), where x [-90° ; 90°]. (@)
[22]
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QUESTION 9
9.1 y
N (4:3)
; 5
3 3 4 v’ any one of the
e Z o = diagram
\
9 4
r=416+9=5 (Pyth) \
v'value of
sing =—
5
Accept : 0.6 v answer
3
9.2 S c052(90°—a)——1
cos=(90°—a) -1 5 ) ) :
o =sin“a—(sin~ a +cos” @) ¥ cos(90° —0) =sina
=sm-u-—1 5
2 =—cos”
3 25
= (_) i OR 42
5 25 - ituti
= —(;] v’ substitution of
_-16 - : 3
== -16 sin o = z
=-0.64 25 @
=-0.64

9.3 1-sin2a

=1-2sinacosa

OR
1-sin2a

.2 . 2
=sm- @ —2sIn@cosa +cos” a

= (sina —cos a)*

((EJG)J

v'sin 20 = 2sin o.coso

!
W
25

v answer

3)

meiE 2
vsinTa+cos a=1

v answer
3)
[8]
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QUESTION 10

10.1

sin(90° + 6) + cos(180° + B) sin(—0)
sin180° — tan135°

_ €058 +(—cosB)(—sin H)

- 0+1

=cosf+cosH.sin b

=cosf(1+sinb)

v cos @
v —cos@
v —sin@
v 0+1
v answer

10.2

4sin Acos Acos2A4.sin15°
sin 24(1—2sin” 4)

_ 4smnAcos Acos2A.sinl5°

 2sin Acos A(1-2sin” A)

_ 2co0s24.51n15°

OR

Left Hand Side = 4sin Acos Acos24.sin15°

2sin Acos A(1-2sin” 4)
_ 2co0s24.51n15°
cos 24
= 2sin15°
in(60° —45°)

v

v’ 2sin Acos A

v 1-2sin’ A=cos24

v 2sin15°
v'15=45-30 or
15=60-45

v substitution
sy 6 A2
4 4
(6)

v 2sin Acos A

v 1-2sin’> A=cos2A4

v 2sin15°
v'15=45-30 or
15=60-45

v substitution

ey

4 4
(6)
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OR

' 2A4.sin15°
Left Hand Side = 4sin Acos Acos24.sml

2sin Acos A(1—2sin® 4)

2sin2A4cos24.sin15°

sin2Acos2A4
=2sinl5°
= 2sin(45° - 30°)

= 2[s1n45°c0s 30° — cos45°sin 30°]

[ﬁ ﬁ_ﬁ_]

=2

4 4
_2
= JE - J: = RHS
10.3
Gcosx—5= f
cosx

Y.
6cos"x—Scosx=4

6cos’x—5cosx—4=0 v standard form
(3cosx—4)2cosx+1)=0 v factors
cosx = 3 or cosx= _Tl v’ both equations
3 2 v 240° + k.360°
nosolution or x=120°+k.360°.keZ v'120° + k.360°
or vkeZ
x=240°+k.360° .keZ (6)

: [17)
Alternative solution for cosx = _T

x=k360°+£120° ke Z

Note:
If candidate puts +k.360 then k € Ny
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QUESTION 11

LAC=117.2144026m
SJAC=11721m

P
64.75
C
11.1 e 50 v’ substitution
cos64.75° = E Sisato
50 -
AC —— v'AC subject of
c0s 64.75 the formula
=11721m v answer
3)
OR
50
AC= c0s64.75° v’ substitution

into ratio
v'AC subject of

the formula
v’ answer

answer is 15.27° (15.26987495...)

OR (3)
50  AC
sin25,25° s 90° Z cabieiting
; substitution
q (=]
~LAC= OSLQOO into sine rule
sin 25,25 v'AC subject of
LAC=11721m the formula
v answer
3)
11.2 5 1
PC is given to be 7(64) =32m
P
32
C 1o 2
117,21 v tanPAC
32
A 32 v
tan PAC = 117,21
117,21 v
answer
6=15.27° (15.27042173...) 3)

Note: If the candidate takes the unrounded answer for AC. then the

vivatutorials.co.za | COACH VUYO0




Viva

Mathematics Paper 2

Topic 3: Trigonometry

Tutorials
11.3 CD* =117.21> +40% — 2(117.21)(40) cos 25.25 P ;
cos rule
ISTASI00Z Note: v'¥ substitution
~CD=8281 m If don’t use the rounded off S hsisaer
then CD = 82.81 m. Accept (4)
OR this answer.
AM = ACsin 64.75° OR AM = CM tan 64.75° OR AM = AC cos 25.25° | v AM = 106.01
=106.0111876 = 50 tan 64.75° =117.21.c0s25,25°
=106.01 =106.01 =106.01
DM =106.01 —40
=66.01 v DM = 66.01
CD?=cM? + DM? v’ Pythagoras
= (50)* +(66.01)*
=6857.3201
CD = 82.81 metres v answer
4
OR
AM = ACsin 64.75° OR AM = CM tan 64.75° OR AM = AC cos 25.25° | ¥ AM = 106.01
=106.0111876 = 50 tan 64.75° =117.21.c0s25,25°
=106.01 =106.01 =106.01
DM = 106.01 — 40
=66.01 v DM = 66.01
DC? = (50) + (66.01)* — 2(50)(66.01).cos 90° v cos rule
= 6857.3201
CD = 82.81 metres v answer
4
OR
: co_40+x+32
s1n 64.75 T [10]
x=34.01
cD’=CcM? + DM’
= (50)* +(32 + 34.01)°
= 6857.3201

CD =82.81 metres
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QUESTION 12

12.1 P

" ] tan 2x:

g/ / v asymptotes
, (45° & —45°)

/ f / v x-intercepts

= ﬁ\K v middle curve
v'end curves

4 Note: The curve
must tend toward the
EE T T O T I E ] o 9 15 b asymptotes

/g N / 2 cos x:
v'y-intercept

/ ) / v x-intercepts

/ / g Note:
If the candidate
[ I draws outside of the
mterval. NO

’ l PENALTY.

- =

(6)
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For these values of x, cos 2x # 0

sin2x

2cosx =
cos2x

25N XCOS X

1-2sin’x
1-2sin’* x=sinx or cosx=0

2sin‘x+sinx—1=0 or cosx=0

(sinx+1)(2simnx—1)=0
. . 1
smx=-1 or smx=? or cosx=20

x=290° or x=30°

OR
For these values of x, cos 2x # 0
; sin2x
2cosx=
cos2x
_ 2sInXcosX
) B
2cos x—1

2cosx(2cos’ x—1) = 2sinxcosx
2cosx(2(1-sin’ x)—1) = 2sin xcosx
2cosx(1—2sin® x)—2sinxcosx=0
2cosx(2sin® x+sinx—1)=0
2sin’ x+sinx—1=0 or cosx=0

(sinx+1)(2sinx—-1)=0

. . 1
smx=-1 or sy =-— or cosx =0

x=190° or x=30°
OR
sin 2x

2cosx =
cos 2Xx

2cosx.cos2x =sin 2x
2cosx.cos2x—2sinx.cosx =0
2cosx(cos2x—sinx) =0
cos2x=sinx or 2cosx=0
1-2sin’x=sinx
2sin’x+sinx—1=0
(sinx+1)(2sinx—-1)=0

: ; 1
smx=-1 or smx=? or cosx =0

x=290° or x=30°

m2
/sm-x

cos2x
v 2sinxcosx

v1-2sin’x
vcosx=0

v factors

v equations
v +£90°
v30°

@®

sin 2x
v

cos2x
v 2sinxcosx

v 2cos’x—1
vcosx =0

v factors

v equations
v £90°
v30°

®

sin 2x
v

cos2x
v 2sinxcosx
- . 2
v1-2sin " x

vcosx =0

v factors

v equations
v +£00°
v30°

®)

vivatutorials.co.

za | CORCH VUYO




v-
\/IVO Mathematics Paper 2

Tutorials

Topic 3: Trigonometry

OR

sin 2x

2cosx = -
cos2x

2cosx.cos2x =sin 2x

2cosx.cos2x—2sinx.cosx =0

sin2x
v

cos2x
v 2sinxcosx
v sinx = c0s(90°—x)

2 ; N Ry
2cosx(cos2x—sinx) =0 SRS
cos2x=sinx or 2cosx =0
cos 2x = ¢cos(90° —x) x=90° L,
2x=+(90°—x)+k.360° keZ /fa"“’"?
equations
3x =90°+k.360° v £90°
x =30°+k.120° v30°
x=-90° or x=30°
®)
or
x =-90°+k.360°
x=-90°
12.3 [ 0°<x<45° v ¥ critical points
Or v/ v'notation
—90° < x < —45° )
12.4 | Period = 2(360°) = 720° v'v answer
(2
12.5 | x=—-45°+25°=-20° v x=-20°
x=45°+25°=170° Note: v x=170°
Answer only: full marks ()
OR
2(x—25°)=-90° 2(x—25°)=90°
2x—50°=-90° 2x—50°=90°
and
2x = —40° 2x =140°
x=-20° x=70°
[22]
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QUESTION 10
10.1.1 1 o6 285 =+/1—sin? 28° v 1-sin? 28°
oyl v answer
(2)
10.1.2 | cos 64°
= co0s2(32°) v cos2(32°)
=2cos 32°-1 v 2cos?32°-1
=2b" -1 v answer
3)
10.1.3 sin4°
=sin(32°-28°%) v sin(32°-28°)
=sin32°cos 28° — cos 32°s1n 28° v expansion
v v answer
= 1-b21-a? —ab 4

OR

sin4°

=sin(60° -2 x 28°)

=511 60°cos(2 x 28°) — cos 60°sin(2 x 28°)

ﬁ(l-zaz)-%(za)\h-ﬁ

T2

=T3_\/§az —av1-a?
OR
sin 4°

=sin(2x32°-60°)
=sin(2 x 32°) cos 60° — cos(2 x 32°).sin 60°

LR LB )

2 2

=b\f1—b3—x/§b2+£

OR

Using sin(A+B) + sin(A — B) = 2.sinA.cosB
With A = 28° and B = 32°

sin 60° + sin(—4°) = 2ab

: 3
sin4° = \/T —2ab

OR
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Using sin(A+B) + sin(A — B) = 2.sinA.cosB
With A =32° and B = 28°

sin 60° + sin(4°) = 2v1-b> N1-a?
sin4°=2v1-b% A1-a’ -%—5

OR

Using sin 4° = 2sin 2°.¢0s2°
: : 1 3
and sin 2° =sin(30°-28°%) = ?(\/1 =g = x/ga)
(V34127 -b)
1
and cos2° =cos(30°—28°) = 7(\/5\/1 T a)

and cos2° =co0s(32°-30°) = %(\/gb +41-b? )

and sin 2° =sin(32°-30°) =

b | =0

then
sin4° = %{\/beﬂ—az —3ab+1-a’ N1-b> —\/gax/l—bz}
OR

sin4°=%{3\)1—b:\/1—a2 +\/§avl—b2 —«/bell—a2 —ab}

102 | p1-a? —av1-p2

=0532°4/1—sin? 28° —sin 28°\/1—cos” 32° v’ substitution

=¢0532°%.c0s28° —sin 28°.51n 32° v cos 28°
) v sin 32°
= 32°+28°
c0s(32°+ 28°) v’ compound angle
= ¢0s60 formula
g 4)
T2
10.3.1 sin130°.tan 60° v sin 50°
c05540°.tan 230°.51n1 400° .
sin 50° x tan 60° 5 tan42) %
_ > ey = sin
= ¢0s180°x tan 50° xs1n 40 v cos50°
v sin 50°
_ sin50°x /3 c0s50°
in 50° v —
—lxsm x cos 50° v ; i
cos 50° answer
cr ) \/3: cos50° ™
cos 50°

5

vivatutorials.co.za | COACH VUYO0



Viva

Mathematics Paper 2

Topic 3: Trigonometry

Tutorials
10.3.2 | (1—4/25in75°)1++/25in75°)
1 2sin? 75 v'simplification
Rl v1-2sin275°
=cos150° v cos150°
_;
- v answer
4)
OR
sin 75°
=sin(45°+30°)
= s 45°.¢c0s30° + cos45°.5in 30°
_2 3 21
373 T3
ﬁsm75°=£+%=a
(1- V2sin 75%)(1+ V2sin 75°)
=(1-a)l+a)
=1-a* S =
simplification
=1_{i+l+2.£ l] v'1=2sin275°
3. 3 22 v cos150°
3
= -4 v answer
= 4
10.4 sin® x+ cos2x —cosx =0 g :
. . Voo st
sin” x + (cos’ x—smzx)—cosx=0 (coi XS
%o < v cos  x—cosx=0
COS" X—COoSX = vk,
cosx(cosx—1)=0
cosx=0 orcosx=1 vcosx=0 orcosx=1
X =490°+k.360° orx=0°+k360° keZ v 90° + k.360°
= k.360° o oo
P v x=-90°+k.360°
@)
(ie. x=90°+k.180° or x=k.360°+£90°k € Z)
10.5.1 | x=0°90°180° v'v'v each value
3
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10.5.2 5 i 3 ‘SINX
SR (cos™ x—sin~ x).
=X. _ cosx

-2 T
sin” x sin” x
2 d 3
_cos x—sin" X
COSX.SIN X
cosx sinx

SINX  COSX
_cosx

—tanx

sinx

v (cos® x —sin” x)

sinx
v

cos X
v answer

CosX sinx
v

siInX  COSX

v answer

(5)
[39]
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QUESTION 11

111 EC? =DE2 +DC? - 2DE.DCcosC

=(7.5)% +(9.4)> — 2.(7.5)(9.4) cos 32°

v'substitution into
cosine rule

OR

EG = EC.sin 52.6°
= (5.0).sin 52.6°
=4.0

EF=4.0+3.5
=75

OR

=25.03521844... v 25.03521844...
EC = 5.0 metres v answer
3)
11.2 | sinDCE _ sin32° ‘
-3 = 50 v sin rule
- 7.5.5in32°
G DOH =S
5. v (0.7948788963
=(.7948788963
. v answer
DCE =52,6°
3)
11.3 Area of ADEC
1 N
. EDE‘DC smD v’ substitution
1 ;
= 7(7.5)(9.4) sin 32° v answer
I 2
=18.7m"
OR
Area of ADEC
= %CE.DC sin52.6°
1 ;
= —(5.0)(9.4)sin 52.6°
=18.7m>
v rati
11.4 si1132°=2 ratio
7.5 p -
EG = 7.5.cin32° substitution
=40
EF=(4+3.5) v answer
= 7.5 metres (3)
[11]
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1
= DC.EG = area ADEC
1
~(94EG =187
T2
EG= 18.7 x
94
=4.0
EF=40+35
=175
QUESTION 12
121 Period = 360° v answer
(1)
12.2 : 1 v vV answer
Amplitude = ¥ @)
12.3 ’ v'shape
v'x intercepts
N v amplitude
f (3)
12.4 2 solutions v'answer
(1)
125 | —60°<x<120° or xe[-60°:120°] v —60°:120°
v/ notation
2)
12.6 -90°<x<30° or xe(-90°:30°) v'v —90° 30°
v/ notation
3)
[12
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QUESTION 9

2

9.1 Iftan A= ——— and 0°<A < 90° , determine the values of the following with the aid

730

of a sketch and without using a calculator. Leave your answers in surd form, if

necessary.
9.1.1 cos A 3)
512 sin (180°+ A) )
9.2 Without using a calculator, determine the value of the following expression:
% x tan* 120° -
9.3 P(4 ; 3) and M(a ; b) are points on a circle with the origin as centre.

Q and R are x-intercepts of the circle.

-

y
P4 ;3)
5
Q 0 R i
M(a ; b)
9.3.1 Write down the numerical value of sin ROP . 2)
932 Calculate the size of QéP. 2)
933 If obtuse POM = 115°, calculate the value of a, the x-coordinate of M,

correct to TWO decimal places. 3)

(18]
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QUESTION 10

The graphs of the functions f(x)=a tan x and g(x) = b cos x for 0° < x < 270° are shown in the

diagram below. The point (225° ; 2) lies on /. The graphs intersect at points P and Q.

- _‘_l'
6 f
5, |
4_
3 4
P
2_ |
l_ -
3
0 90° 180° 270° ’
1
g
24
Q
34
a4
5t
10.1 Determine the numerical values of ¢ and 5. (4
10.2 Determine the minimum value of g(x) + 2. (2)
. . (1
10.3 Determine the period of f 3 X (2)
10.4 Show that, if the x-coordinate of P is @, then the x-coordinate of Q is (180°—9). 4)

[12]
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QUESTION 11

The figure below represents a triangular right prism with BA = BC = 5 units, ABC = 50° and

FAC =25°.

11.1 Determine the area of AABC. (2)
11.2 Calculate the length of AC. (3)
11.3 Hence, determine the height FC of the prism. 3)
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QUESTION 12

12.1 Prove that, if cos(a —x) 20,
sin(x +450° - a) 1

3
cos(a —x) 3)
122 Determine the general solution of cos2x =1-3cosx . (7
12.3 12.3.1 Prove that, for angles 4 and B,
sin A _cosd 2sin(A4 - B)
sinB cosB sin2B 4)
12.3.2 Hence, or otherwise, without using a calculator, show that:
@ Slfl 5B - cos 5B _ 4cos2B 3)
sinB  cosB
(b) - = 4c0s36° 3)
sin18°
(c) sin 18° is a solution of the cubic equation 8x* —4x+1=0 4)
[24]
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QUESTION 9
9.1 9.1.1 * v’ sketch
(/40 . 3)
3 or
7 v r=7
A
J40 ) 2 )
P=40+9 k *
r= v
fe s V40
cosd= s b 7
7 (3)
9.1.2 |sin (180°+ A) v —sin A
=—smA
_ 3 Fim
7 7
()
OR
sin(180°+ 4) =sin180°.cos A +cos180°.sin 4
=0.cos4—1.sin 4
=—sin4 v —sin A
3 3
=-= S I 2
7} 7 @)
9.2 c0s100° x tan®120° ~ v —cos 80°
i1 (—10° Note: v' —tan 60° or
S | Answer only: 0 marks tan2 60°
_ (=c0s80°)(—tan 60°)" v — <in10°
(—s1n10°) v -3
= (— cos SOO)X ((—‘/3)2) v sinl0° =
(- cos'80°) cos 80°
° (6)
Note: If +C?—SSO (assume two
+s1m10
negatives cancelled). no penalty
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OR
c0s100° x tan®120° v —cos 80°
sin (—10°) ;— sinl0°
s —tan 60°
(—cos80°)(—tan 60°)~ n
ot : V=3
(—sin10°) .
= = v cos 80°=sm
. (—si1110°)><((—\/3)') 10°
(—sin10°) v'3
=3 (6)
OR
cos100° 5 v ¢0s(90°+10°)
————x tan~120° : 5
sin(—10°) v —sin 10
o o v — sinlO°
= —COS(Q_O £10) x tan” 60° v'tan® 60°
—s1n(10°) -
10° 4
_ —sinl0° «/_
smlO° ) v 3
- (6)
P
// P(4: 3)
/ \ :
: | :
Q\ (@) 'R
/
/
Vs
/_/
—~—— M(a ; b)
9.3 931 |r=5 v'5
- 3 v’ ratio
sm ROP = 3 =0.6 @)
9.3.2 | ROP=36.87° v 36.869....°
v 143.13°
QéP =180°-36.869....° Answer only: Full Marks (2)
OOP =14313°
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933 | x,=xcos@+ysiné

a=4cos115°+3sin115° Note: Penalise 1 mark for
. r?uuding mcorrectly .

i Note: If incorrect angle is
used in the x- formula:

1 mark

OR

Rotation of 115° clockwise = 245° anticlockwise
X,, =xcosf—ysinf

a=4cos245°—3sin 245°

v formula
v" substitution of
values
v a=1.03
(3)

v formula
v’ substitution of

values
S v a=1.03
(3)
OR
tan POR = 2
4 v 36.86°
POR =36.86...°
MOR =7813....° v’ cos ratio
cos MO =%
a=>5cos7813° v a=1.03
3)
a=103
[18]
QUESTION 10
10.1 fl225°)=2 v substitution
Latan225°=2 ra =2 va=2
g(0) =4 Answer only: Full marks -
~bcos0°=4 ~b=4 v substitution
vb =4
“4)
10.2 Minimum value of g(x) +2= -4 +2= -2 V-4
o)
Answer only: Full marks Z @)
10.3 : 180° 180°
Period = =360° Answer only: Full marks W 1
2 2
v’ 360°
(2)
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10.4 AtP f(8)=g(8)
2tan 6 = 4cos 6
for 180° -6 : 2tan (180°-0)=-2tan 6
and 4cos(180° —8) =—4cos O
2tan @ =4cos @ at P
So—2tan @ = —4cos @
. 2tan (180° — 8) = 4cos (180° - 0) at Q

OR
2tan@ =4cosf

sin @
=2cosf@

cos @
sin@=2cos’ @
=2(1-sin’ )
2sin* @ +sinf-2=0
-1+ 1=
4
sin @ = 0.78077...

6=5133° or 128.67°

.. the x - coordinate of Q15180°- X

sin@ =

v 2tan 6 = 4cos O
v’ 2tan (180° - 6)
=—2tan 6
v 4cos(180° —0)
=—4cos 0
v' 2tan (180° - 0)
= 4cos (180° —-0)
4)

v’ equation

v'sin6 = 0.78077...

v'51.33°

v 128.67° 4)
[12]

QUESTION 11

e Area AABC = %.AB.BC. sin 50°

%(5)(5)sin 50°

9.58 units?

OR
Area of AABC

= %(2)(5) sin 25°)(5cos 25°)

=9.58 units>

OR
Area of AABC

[ (5c0s65%)(55in 65°1(2)

=9.58 units>

v’ substitution into
correct formula

v answer
(2)

v base and height
in terms of 5 and
252

v answer

(2)

v base and height
in terms of 5 and
65°

v answer
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11.2

AC? =5 +5% —2(5)(5) cos 50°

v use of cosine

< rule
. 2 . .
A = TER001052 v substitution
AC =4.23 units v’ answer
OR )
A=C=65° (angles opposite equal sides) )
sin65° sin50° v usle of sine
= rule
2 g 4(;00 v'substitution
P s.m §
sin 65° v’ answer
=4.23 units (3)
OR
1 v'sketch/diagram
—(4C)
sin25° == 1
5 —AC
AC=2(5)5111 25° \/gin:z,5°="T
=4.23 units )
vanswer (3)
OR
2 (40)
c0s65° = 2 -
5 v'sketch/diagram
AC =2(5)cos65° 1
; 5(40)
AC =423 units v c0s65° = =
5
v answer (3)
11:3 — CF
e T AC v ratio _
- CF =423 tan25° v CF as subject
) v answer
- CF =197 units 3)
OR
FC 423 - "
T T sine rule
sn 23 sn165. 550 v" FC as subject
FC = 4‘3& v answer
sin 65° (3)
=1.97 units
8]
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QUESTION 12

12.1 sin(360°+90° +x — )
e cos(a —x) v subtracting 360°
v -
_sin(90°+x—a) o8 %)
cos(a —x)
_cos(x—a)
cos(a —x) v cos(a - x)
cos(a—x
o0 ) 3)
cos(a—x)
=1
OR
_ sin[90° — (a —x)]
S cos(a — x) v subtracting 360°
cos(a — x) v’ writing as
- cos(a — x) 20 -Ae-x)
=1 v cos(a - x)
=RHS 3)
12.2 cos2x=1-3cosx v
2x =2¢0s> x —
2cos? x—1=1-3cosx RoRdE =l =l
2¢c0s? x+3cosx—2=0 v’ factorisation
(2cosx—1)(cosx+2)=0 v cosx=l
3
cosx = -1— or cosx=-2 v 60°
- n/a v 300°
. . " . v +k.360°
x=60°+k360°:keZ or x=300°+k.360°: ke Z vkeZ 7)
OR
x==60°+k360°:keZ
12.3.1 LHS:
sin Acos B—cos Asin B
sin Bcos B v’ writing as single
sin(4 — B) fraction
= sinBeosB v’ comp. angle
Sy expansion
RHS =M v’ comp. angle
~ 2smBcosB expansion
_sin(4-B) v'simplification
sin Bcos B
=LHS )
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LHS:
sin Acos B—cos Asin B

sin Bcos B

_ sin(4A-B)

" sinBcosB
2sin(A4—B)
= 2sinBcosB
2sin(A4A—B)

sin2B
= RHS

2sin(4— B)
sin2B
_ 2(sin Acos B—cos 4sin B)

RHS =

2simn BcosB
sin Acos B—cos Asin B

sin Bcos B
_sinAcosB cosAsinB

smBcosB sinBcosB
_smA cosd

smB cosB
=LHS

OR

v writing as single
fraction

v' comp. angle
expansion

v'mult. by 2

v’ comp. angle

expansion

)
v’ expansion
v expansion
v'divide by 2
v write as separate
fractions

“)
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123.2(a) | A=5B v recognising
sin5B  cosS5B _ 2sin(SB-B) A=5B
sinB  cosB  sin2B g lest:glting
2sin4B X
= s.m) v sin 4B
S 2B = 2sin 2B cos 2B
_4sm2Bcos2B
sin 2B
=4cos2B
(3)
OR
sin5B  cos5B
sinB cosB
_sin5BcosB—cos5Bsin B
sin Bcos B
= sin(5B-B) v writing as single
sin Bcos B fraction
B sin4B
1 _ v sin 4B
_ 7(2)51113‘-‘053 = 2sin 2B cos 2B
_ 2sin2Bcos2B
lsin 2B v'compound angle
2 in denominator
=4cos2B
3)
12.3.2(b) | B=18° v recognising
sin90°  cos90° B=18°
pa = 2 - T 1%
sin18° cosl8° gt v’ substituting
1 B=18°
; —0=4co0s36° v s :
sin18° smipldy
L — =4co0s36°
sin18° (3)
12.3.2(c) | Letsin 18°=a
Foc3E® v sin 18°=a
= 4¢0s ] 2
sin18° v cos 36 -
1 & =1-2sm" 18°
——=4(1-2sin"18°) v" substitution of a
sinl8 ; : ;
1 v simplification
5 —=4(1-2a?%)
a
. 1=4a-8a"
~8a’—4a+1=0 4)
Hence sin18° is a solution of .8’ —4x+1=0
OR
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- =4co0s36°
sinl18°
1 , v’ cos 36°
——=4(1-2sin"18°) =1-2sin’ 18°
smll8 v simplification
: =4—-8sin218° v’ equation i.t.0
simn18° <in 18°
8(sin18°)* —4(sin18)+1=0 v’ replacing
Hence sin18° is a solution of ..8x" —4x+1=0 sin 18° =x
“4)
[24]

Note: substituting x = sin18° into 8x° — 4x + 1 using a calculator
showing equal to 0: 0 marks
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9.1

QUESTION 8

QUESTION 9

Answer this question without using a calculator.

If Ql(—2 :—=3) is the image of Q after rotation of 1357 in an anticlockwise direction about the
origin. calculate the coordinates of Q. (Leave your answer in surd form.) [5]

In the diagram, P i1s the point (12 :5). OT L OP. PS and TR are perpendicular to
the x-axis. POS=a and OR = 7.5 units.

Ty
T
P(1235)
5
ml a >
R 0 S
Determine:
9.1.1 cos o ()
9.1.2 TOR . in terms of o (2)
9.1.3 The length of OT 4)
o sk sin(90° + x).cos x. tan(—x) . i
cos(180° +x) (4)
[12]
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QUESTION 10

The graph of f(x) =sin3x 1s drawn below for x € [-90°:180°].

34

10.1 Write down the period of f. (1)
10.2 Write down the solutions for sin 3x =—1 on the interval [-90° : 180°]. (2)
10.3 Give the maximum value of h if h(x)= f(x)-1. (2)

10.4 Draw the graph of g(x)=3cosx for x €[-90°:180°] on the grid on DIAGRAM

SHEET 4. 3)
10.5 Use the graphs to determine how many solutions there are to the equation
sdE cosx =0 on the interval [-90° : 180°]. @)
10.6 Use the graphs to solve:  f(x).g(x) <0. (4)
[14]
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QUESTION 11

11.1 If sin61°= \/]_) . determine the following in terms of p:
11131 sin 241° (2)
11:1:2 cos 61° (2)
11.13  cos122° 3)
11.14 cos 73° cos 15° +sin 73° sin 15° (3)
11.2 11.2.1 Prove the identity:
cosx+sinxX cosx—sinx —_—
cosX—sinX cCosX+sinX (6)
11.2.2 Determine a value of x in the interval [0° : 180°] for which the identity is
not valid. 2)
11.3 11.3.1 Given: sinx = cos2x —1. Show that 2sin’ x+sinx=0. (1)
11.3.2 Determine the general solution of the equation: sinx =cos 2x — 1. (6)
114 Determine the value of:
tanl°xtan 2°x tan 3° x tan 4° x ... x tan 87° x tan 88° x tan §9° . 4)

[29]

vivatutorials.co.za | COACH VUYO



v'
\/ vd Mathematics Paper 2 Topic 3: Trigonometry

Tutorials

QUESTION 12

A rectangular birthday card 1s tied with a ribbon at the midpoints, G and H. of the longer sides.
The card 1s opened to read the message inside and then placed on a table in such a way that the

angle AFE between the front cover and the back cover of the card 1s 90°. The points G and H
are joined by straight lines to the point C inside the card. as shown in the sketch.

Let the shorter side of the card. BC =x, and the longer side. CF = 2y.

C
X a8
C B
S B s D
\ T Enjoy “\\
\\ G o your dag.\\ H
CD II \\
2y G Happy
Birthday
— F -
Happy Birthday /<>\
E A A E
y 2
Prove that cos GCH = 7}’ o [8]
x“+y°
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QUESTION 9

9.1.1 r=13 v 13
12
cosa =— .
13 v 12
13
- (2)
9.1.2 | TOR =180°—(90° + @) v'180°-(90°+a)
—00°— g v O0°—a o)
9.1.3 : TR
cosTOR =— v
oT e
7.5 °_g)=2
c0s(90° —a@)=— cos(90°—a) =
)= ot 0Q
_ 7.5 v 7.5
- cos(90° — &) sma
7.5
OT=—
sin o 3
-3 v o
OT=— 13
S V19,5
13 (4)
0T =19.5
OR
. 7 v
sin(RTO)=— sin(R $0) _15
75 0Q
SO0T = - - 75
sin @ v —
75 sin o
OT=— 5
5 v
. 13
13 v19.5
OT =19.5 4)
9.2 __ cosx.cosx(—tanx)
LS = —cosXx Y cosx
— cosx Sin X Y- _mn_ x
cosx v 22
—einx cos X
=sinx
) ¥ answer
=RHS (4)
[12]
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QUESTION 10

sin3x—3cosx=0

sosin3x =3cosx

There are 2 solutions where graphs fand g are equal

10.1 Period = 120° v 120°
(1)
10.2 sin 3x=-1 v —30°
x=-30°or x=90° v’ 90° (2)
10.3 Maximum value of f(x)is 1 v" max of flx)
. Maximum value of h(x)1s 0 v answer (2)
10.4 V' —90°; 90°
e ‘\ v (0°:3)
/ \g v (180°:—3)
5
{
% 30 / () PO 1o EO
3 i (3
10.5 sin 3x
—cosx =0
N v

sin3x =3 cosx

v_ answer

)
10.6 fix).g(x)<0 v'v'¥ for each
xe (—60°: 0°) or (60°: 90°) or (120° : 180°) mnterval
v’ correct brackets
OR or correct
symbols
—60°<x < 0° or 60°<x<90° or 120°<x < 180° 4
[14]
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QUESTION 11

11.1.1 Si1161°=‘\[l; 4
sin 241° = sin (180° + 61°) 1 V — sin 61°
= —sin 61° \/; —a
= _\/; < 61° > vanswer
v l—p (2)
1112 c0s61°=+/1—sin> 61° v identity
v’ answer
=y1-p @
11.1.3 | c0s122°=c0s2(61°) v" double angle
=2cos261°—1 v’ expansion
=2yl-pJ -1
T I\ VI
2-p)~1 v’ answer
=2-2p-1
=1-2p (3)
11.1.4 | cos 73°cos15° + sin 73°.sin15°
=cos(73° - 159) v cos(73°-15°)
= cos 58° = (cos 180° — 122°)
=—(cos 122°) v —(cos 1229)
=—(1-2p) v’ answer
=2p-1 (3)
11.2.1 LHS = (<:os.7r+sin-x)2 —(cosx—.sinx)2 o
(cosx —sinx)(cosx +sin x) 3 S
A . 75 A . . (cosx +sinx)” —(cosx—sinx)”
cos” x+2cosxsinx+sin” x—(cos” x—2sinxcosx +sin” x) - -
— P - N (cos x —sin x)(cos x + sin x)
. (cosx —sinx)(cosx +sin x) I
_ 4cosxsmx v 4cosxsin x
cos?x—sin’x v cos’ x—sin’ x
_ 2sin2x v 2sin 2x
T caal v cos 2x
=2tanx 6
=RHS ©)
11.2.2 | cosx=sinXx Or cosx=-—sinx v'v' for answer
x=45° x=135° ()
11.3.1 | sinx=cos2x—1 5
sinx=1-2sin*x—1 Y 1-2sin” x
sinx =—2sin’ x (1)
2sin’ x+sinx =0
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11.3.2 | sin x =cos 2x—1
2sin’x+sinx=0
sinx (2sinx+1)=0 v sinx (2sinx+1)=0
sinx=0 or sinx=—— vsinx=0 or sinx=—%
7 -
Lx=0°+180"k: ke Z orx= {210° or 330°} +360°k: ke Z v 0°+180° k
v 210°
OR v 330°
x=n.180° v +360°%k: ke Z
x=n.360°-30°
Y g0 ) o
x=(2n+1).180°+30°ne Z (6)
114 tan 1° xtan 2° x tan 3° x tan 4° x ....... x tan 87° x tan 88° x tan 89°
_(sinl° sin2° (sin45°] {smss°)['sms9°] -
cos1®° N cos2° ) cos45° ) c0s88° )\ cos89° v identity
R [ sinl® \ sin2°) { sin 45° ) _____ sin(90° — 2°) | sin(90° —1°) 7 Boifites
cos1°® /i cos2°® cos45° c0s(90° — 2° | cos(90° —1°)
_(sin1° 'sin2° {sin45°) {cos?)(cosl‘)
cos1® N\ cos2°) cos45° ) sin2° )\ sin1°® ) ) )
" v" simplification
=tan45
v" for answer
= €
OR
y " ’ ’ v identity
tan89° =cot1® tan88°=cot2°... ¥ eo-talios
. product is (tan1°.cot1°)(tan 2°.cot 2°)...(tan 44°.cot 44°). tan 45° v simplification
=1xlxlx..x1=1 v for answer
4)
[29]
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QUESTION 12

12 In A CBG and ACDH:

CG*=x"+y’ Pythagoras v CG
CH*=x*+y" Pythagoras v CH?
In AFAE
AE*=x"+x* _

= 2x? v AE?

= GH? v AE*=GH*?
In A CGH
GH*=CG*+ CH?*-2 CG.CH. cos GCH . ; |

2 2 2 use of cos rule
COSGC-‘H _ CG-+CH" -GH
2CG.CH

¥ manipulation of
2, .2, .2, .1 5.2
XTHY EXT Y - 2x

cos GCH = E = fornu.lla '
Ev'rx' - y*.\.fx' +y? v substitution
. ETE
cosGCH=— 22— v
2{:1’- + y-) . 2 ]‘.,3
2 cosGCH = }2—2
cosGCH = 1} . 2(x"+y7)
X + y‘
(8)
(8]
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QUESTION 8

Answer this question WITHOUT using a calculator.

8.1 The point P(% : 8) lies in the first quadrant v A
such that OP = 17 units and TOP = &« P(k:8)
as shown in the diagram alongside. 17 E
< a u > X
0] T
\ 4
8.1.1 Determine the value of %. 2)
8.12 Write down the value of cos & . (1)
8.1.3 If it 1s further given that &+ £ = 180°, determine cos /. 2)
8.14 Hence, determine the value of sin(f — «). 4)

1-cos2x—sinx

8.2 Consider the expression: -
sim2x —cosx

1—cos2x—sinx
8.2.1 Prove that: - =tanx 4)
S 2x — cos X

8.2.2 The above expression is undefined if sin2x—cosx=0. Solve this
equation in the interval 0° < x <360°. 4)
[17]
QUESTION 9
sin” @
9.1 Simplify as far as possible: — (5)
sin(180° — @).cos(90° + ) + tan 45°
- o 2150 _
9.2 Simplify without the use of a calculator: RN Cf)sq >0
tan38°.sin~ 412° (8)
[13]
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QUESTION 10

The graphs of f(x)=sin(x+30° and g(x)=-2cosx for —90° <x <180° are given below.
The graphs intersect at point P and point Q.

AL.‘.
g
1 e
! Q
2
-9 -60 -30 0 30 60 0 120 15 180
P
10.1 Calculate £(0) — g(0). (1)
10.2 Calculate the x-coordinates of point P and point Q. @)
10.3 For which values of x will f(x) > g(x)? (2)
10.4 Graph / 1s obtamed by the following transformation of f: /(x)=2f(x+60°).
Describe the relationship between g and . (2)
[12]
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QUESTION 11

ABCD is a parallelogram with AB = 3 units, BC = 2 units and ABC =@ for 0° < 0 < 90°.

2

A B
a
2
D £
11.1 Prove that the area of parallelogram ABCD is 6sin 6. 3)
11.2 Calculate the value of & for which the area of the parallelogram is 343 square units. 3)
113 Determine the value of @ for which the parallelogram has the maximum area. (2)
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QUESTION 12

A hot-air balloon H is directly above point B on the ground. Two ropes are used to keep the
hot-air balloon in position. The ropes are held by two people on the ground at pomnt C and
point D. B, C and D are in the same horizontal plane. The angle of elevation from C to H 1s x.

CDB - 2x and CBD - 90° — x . The distance between C and D is & metres.

C
12.1 Show that CB = 2k sin . (5)
12.2 Hence, show that the length of rope HC 1s 2/ tan x. (3)
12.3 If £ =40 m, x = 23° and HD = 31.8 m, calculate &. the angle between the two ropes. 4)
[12]
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QUESTION 8
No calculator allowed in this question

811 [OT=k.PT=8andOP=17

v’ substitution into

k2 +82=172 Pythagoras
k? = 28964
k? = 225
k =15 Vk=15
2
k>0 2
k=15
OR
k=172 -82 v substitution into
5 Pythagoras
k2 =(17-8)(17+8)
=25%x9
=225
v k=15
2=2EFS
e @
k>0
k=15
8.1.2 5
cosa =37 v 15
7 17
(€))
8.1.3 a+ p=180°
B =180°—a ) ]
. cos B=cos(180° - a) cos(180°-a)
or —cos o
=—cosa
15
= v _E
17 17
— @
17
8
< a l i
. cos B=cos(180° - a) v cos(180°— a)
S or —cos o
. 15
17 17
2
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814 | sin(B-a)
=sin fcosa —cos Bsina v’ expansion
‘8115) ( 15'] s] ump:%
BETH T 17 \17 g
: v sinag =—
_12o 120 -
289 289
2l /240
289 289
4)
OR
B—a= (l 80°—a)-a v substitute B
=180°-2«a
sin( f—a) =sin(180° - 2a)
=sinla v’ 2sinocosa
=2sina.cosa
i) :
= ] <
A7 e v sinag=—
(17 17 7
2 )
_240 240
289 289
4
8.2.1

_ 1-cos2x—sinx

LHS

SIN2X —COSX

_1-(1-2sin’x)—sinx

25N XCOSX —COSX

7 il .
&SN X —smx

25N XCOSX —COSX
sinx(2sinx —1)

cosx(2sinx—1)

sinx

CosX
=tanx

= RHS

OR

v 1-2sin’x
v 2sinxcosx

v
eithersin x(2sinx —1)
or
cosx(2simnx—1)
v sinx
COSX

(4)
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- S ncogs
LHS=1 cos 2x—sinx

sin 2x—cos X

_1-(2 cos? x—1)—sinx

251 XCOS X —COS X

) 2 :
2—cos” x—sinx

2SI XCOSX—COS X
. 2 .
2(1—cos” x)—sinx

251 XCOS X —COS X

s 2 .
2sm° x—sinx

251N X COS X —COS X
sin x(2sinx—1)

cosx(2sinx—1)

_sinx

COos X
=tan x

= RHS
OR

l—cos2x—sinx
LHS =

sin 2x —cosx
2 5150 .
l—(cos” x—sin” x)—sinx

25N XCOSX —COSX

2 .2 -
_1-cos” x+sm” x—smnx

25N XCOSX —COS X

.2 .9 .
SimM” X +sSm” xX—smx

2511 XCOSX —COS X

Yein2 -
2sin” x—sinx

25N XCOSX —COSX
sinx(2sinx—1)

cosx(2sinx —1)
_sinXx

COos X
tfanx

= RHS

v 2cos’x—1
v 2sinXcosx

v

eithersin x(2sinx —1)
or

cosx(2sinx—1)

v S X

COsX

4

v cos?x—sin’x
v 2sinXcosx

v

eithersin x(2smnx—1)

or

cosx(2sinx—1)
sinx

¥ 4)
COosX
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822 | sin2x—cosx=0
2sinxcosx—cosx =0

cosx(2smnx—1)=0

OR

sin 2x = Cos X
sin 2x = sin(90° —x)
2x=90°-x+360°%:keZ or
3x =90°+ 360°%k

x =30°+120°k

x=230° or x=150° or x=270°

cosx =0
x=90°+360°k or
or
) 1
sinxy =—
2
x =30+ 360°k or

x=270°+360% keZ

x =150° +360°k

x=90%r x=270° or x=30° or x=150°

2x =180° —(90° — x)+ 360°k

2x=90°+x+360°%
x = 90°+360°k

or x=290°

v 25inXcosx

cosx=10

v and

SinxY =

|u\p—-

v for two correct
answers
v' for four correct
answers

(4)

v 5in(90° - x)

v x=30°+120°%k
and
x =90°+360°k
v for two correct
answers
v for four correct
answers
4)
[17]
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QUESTION 9
9.1 sin’ @
sin(180° —8).cos(90° + 8) + tan 45°
.2
_ sin” @ v siné
(sin@)(—sinf) +1 v —sin@
sin’ @ v
—sin’ 6 +1
- sin” @ v cos2@
cos’ @
=tan’ @ v tan’ @
(5)
9.2 5in104°(2cos®15°-1)
LRI Jo
te?n38 sin~ 412 v sin 76°
sin 76°.cos30° v c0s30°
= : 3 NOTE: cos
tan 38°(sin 52°) ; : o sin 38°
B e If cos 30° is missing: deduct o T
; 1- cos
2sin38°cos389 > 1 mark | PN
3 2 e Answer only: 0/8 =
( sin 38° )(c0338°)2 v 251n38°¢c0s38°
cos38° 2 £
_ \/gsil138°00538° 2
sin 38°cos 38° ¥
=5 sin52°=c0s38°
Va3
OR ®)
sin104°(2cos’15°—1)
tan 38°sin” 412° v sin2(52°)
_ sin2(52°).(2cos’15°-1)  sin38°
sin 38° Lo 520)2 cos38°
cos38° v sin52°
_ 251n52°¢0s52°.¢cos30° v 251n52°¢c0s52°
- 520 2 v co0s30°
( C(_)S _ ](sin 52°)‘ v
sin 52° :
c0s52°=s1n38°
=2cos30° and
NE) sin52°=co0s38°
=2 —
T2 L)
2.8

2
V3
(8)
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OR
5in104°(2cos”15°-1)
tan 38°sin* 412°

sin104°.cos30°

( sin 38 J(sin 520)3
cos 38°

3
(sm1o4°)[*7]

( sin 38° ‘](cosz 38)

cos38°
\g sin104°
2sin 38°cos 38°
i V3sin104°
"~ sin76°
_ \V3sin76° or V3 cos14°
sin 76° cos14°

sin104°(2cos’15°-1)
tan 38°sin> 412°
_ sin104°.cos30°

sin38° , |
B (sin 5.-2°)2
cos 38°

. 3
sin104°, \_7-

= =
[ i )(sin 52°)

sin 52°

i
sin104°, X~

2
" cos 52°(sin 52°)

sin 104°.%

Ts. V3
Esm 104 (8)
=N [13]

v'c0s30°
sin 38°

c0s38°
v sin52°

v

v cos? 38°

A

5

vV sin76°

V3
®)

v c0s30°
sin 38°
cos38°

v sin52°

V3

N

v
c0s52°=51n38°
and
s1in52°=c0s38°
v

c0s52° 5in52°

v %sinlO4°
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10.1 f(0)—g(0)=0.5-(-2)=25 v 25 (1)
10.2 sin(x +30°)=—2cosx v’ equation
sin x.c0s30° +cos x.sin 30° =—2cos x ¥ SApansan of
- sin(x+30°)
ﬁ Sin X + 5 cosx =—2¢osX
2 Rl & o v’ substitution of
: special angles
V3sinx+cosx=—4cosx
-\/g sinx=-5cosx v simplification
t = 5
anxy=-—— 5
3 v tanx=——
—1091;{’_ 180°%k ;: keZ V3
o 89-: d x, =10911° il
xp =—70.89° and x, =109.11 v xp =10011°
OR (7
. ” .
sin(x+30°) =—2cosx Squanon
c0s(90°—x—30°) =—-2cosx
cos(60°—x) =—2cosx
c0s60°cosx +sin 60°sin x = —2cos x v expansion of
i cos(60° — x)
= cosx + ¥ sInx =-2cosx
2 2 - v’ substitution of
cosx++/3sinx=—4cosx special angles
" v’ simplification
v3sinx=-5cosx
5
tanx=—; V tanx=-———
3 \/5
x=109.11°+180°k:k eZ
xp =-70.89° and x, =109.11° v xp =-70.89°
v xp=109.11°
(@)
10.3 —70.89°<x<109.11° v angles
OR v’ correct interval
[-70.89° : 109.11°] (2)
OR
Xp SX=X,
10.4 h(x)=2sin(x+60°+30°)=2sin(x +90°) =2 cos x = —g(x) vV reflection
h is the reflection of g about the x-axis. about the x-axis or
liney=0
OR (2)
v v reflection
f 1s shifted to the left through 60° and then doubled. abo_ut the x-axis or
. h is the reflection of g about the x-axis. liney=0 (2
[12]
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QUESTION 11
11.1
Areaparallelogram ABCD = 2 x Area AABC v'v' 2area AABC
& v’ substitution into
= 2[[7](3X2)sin 6} area rule
= 6sin@ (3)
OR 3 NOTE:
If no working is shown.
then 0/3
W /2 R
v —=sinf
2
v h=2siné
h . v b.h
L —sin® .
5 sin 3)
h=2siné
. Area ABCD =base x height =3h=3.251n 6 =6sin 8
OR
Area of parallelogram ABCD = area of AABC + area of AADC 7 sum-of areas
=L (3)2)sing + (i](S)(Z)siné’ v v'equal sides and
2 2 equal angles
=6sm0 (3)
OR
1 s
Area= 7(sum of // sides)x h v formula
1" v h=2siné
=—(3+3)x25m6 v substitution
ol 3)
=6smn 6
11.2 Area of parallelogram ABCD = 343 v 6sin6 =343
sin@=2= Ysing=—
2 NOTE: =
6 =60° Deduct 1 mark if both 60° and 120° are v 60°
given as answers 3)
OR
. Vv 6sinf =343
6 sin 60° = 343 e
6 =060° (3)
11.3 Maximum area of parallelogram occurs when sin = 1. that is vismf=1
when 8 =90° v 8=90°
(2)
[8]
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12.1 CB (D
sinBDC  sin CBD
CB k
sin2x  sin(90° — x)
oy
CB s k.sin2x
s1n(90° — x)
CB = k.2sinxcosx
cosX
=2ksinx
OR

DCB =180°—(90°—x +2x) =90°—x
.DC=DB=k

Draw DF L BC
L sin x
CF =ksinx
CB=2CF
CB=2ksinx
OR
DCB =180°— (90° — x + 2x) = 90° — x
.DC=DB=k

CB’=CD’+BD’ - 2.CD.BD.cos2x
CB*> = k> +k?-2k*cos 2x
=2k*(1-cos 2x)
=2k*(1-(1-2sin’ x))

=2k*(2sin’ x)

=4k%sin’ x

= (2ksin x)?

CB=2ksinx

v Using the sine rule
in triangle CBD
v

CB k

sin 2x i sin(90° — x)

k.sin2x
sin(90° —x)
v’ 2sinx.cosx
v cosx

v

v

DCB=DBC =90°—x
vDC=DB=k

v CDF =x

v CF =ksinx

v CB=2CF

v

DCB =DBC =90°—x
vDC=DB=k

v using cosine rule in
triangle CDB

v’ factors

v simplification
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12.2 B BC
cosx =—— v Ccosx=——
H HC
BC
HC = BC
cos X & H =
2ksinx cosXx
hiohe v’ substitution of BC
=2ktanx
3)
OR
HC _ BC BC
sin90°  sin(90°—x) SO e —
sin(90° —x)
B BC
sin(90° — x)
% v’ substitution of BC
= 2y v'sin(90° —x) = cos x
cos X
=2ktanx (3)
12.3 HC = 2k tan x= 2(40).tan(23°) = 33.9579... v value of HC
In AHCD:
CD? = HC? + HD* - 2HC.HD.cos 8
HC*?+ HD? - cD*?
cosf =
2HC.HD
(33.9579...)% +31.8% —40° v substitution into cos
T 2(33.9579..)(318) formula
v =02
cos = 9613... o8~ 82008
;.8 =7485° 7 74.85°
4)
[12]
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QUESTION 8
8.1 Simplify as far as possible: 1—sin” 8+ 3 —cos” 8 (2)
8.2 Simplify WITHOUT the use of a calculator: \/ AP0 o o SN A25T ()
2.2 4
8.3 Prove that s b -x ol 1+sinx 4)
1-smx
8.4 Prove that for any angle 6. cos30 = 4cos® 6 —3cos 6.
(Hint: 360 =6+26) 4
8.5 If x =cos 20°. use QUESTION 8.4 to show that 8x® —6x—1=0. (2)
[16]
QUESTION 9
9.1 Simplify to ONE trigonometric function WITHOUT using a calculator:
c0s160°tan 200°
2sin(—-10°) (6)
9.2 Consider cos(x +45°) cos(x —45°).
1
9.21 Show that cos(x +45°) cos(x —45°) = 5 €0s 2x. (4)
9.2.2 Hence. determine a value of x in the interval 0°<x<180° for which
cos(x + 45°) cos(x —45°) 1s a minimum. (3)
[13]
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QUESTION 10

The graph of f{x) =sin 2x for —180° < x <90° is shown in the sketch below.

Y Jl
/ \ 1 / \
f
65
x
1807 too° 0 90°|
=01
NLA |
10.1 Write down the range of f. (2)
. . 3
10.2 Determine the period of f{—l].
v (2)
10.3 Draw the graph of g(x) = cos(x — 30%) for —-180° < x £90° on the system of axes on
DIAGRAM SHEET 3. Clearly label ALL x-intercepts and turning points. (4)
10.4 Hence. or otherwise. determine the values of x in the interval —180°< x=<90° for
which f(x).g(x)<0. 4)
10.5 Deseribe the transformation that graph f has to undergo to form y = sin (2x + 607). (2)
10.6 Determine the general solution of sin 2x = cos(x — 307). (6)
[20]
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QUESTION 11

In the diagram below. ABC is a right-angled triangle. KC is the bisector of ACB.
AC=runits and BCK =x.

B
11.1 Write down AB in terms of x and 7. 2)
11.2 Give the size of AKC in terms of x. (1)
i 5 <. 2
11.3 If it 1s given that s calculate the value of x. @®
[11]
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QUESTION 8
8.1 1—sin20@+3—cos2 @ v simplification
=4—(sin” @ +cos’ ) v3
=2 )
OR
cos’@+3—cos’ @ v substitution
=3 with identity
3 i
(2)
8.2 =0 5 3m s v’ rewrite using
W — reduction
=4f 0 O formula
 — v substituting
=y (22 )5 2 special angles
T v simplification
= \,'
= v 4
“4)
OR
si11150°=l v sin150° _1
2 2
tan225°=1 v tan225°=1
[4== 10 53 DS
=453 1
> 23 R
=4/16 v 4
= 4)
8.3 LHS = c052 x(sinz X+ cos2 x) v factorisation
’ l-smx B
_cos” x.(1)
l-sinx
= (lelx) v 1-sin’x
l—sinx
I+sinx)(l1-sinx)
= ( ( - v factors
l-smx
=1+sinx
= RHS 4)
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8.4 cos 36
=cos(260 +0)
= c0526.c0s8 —sin 26.5s1n 6 v expansion
=(2cos’> @ —1).cos @ —2sin f.cosf.sin O v 2co0st6-1
=2c0s’ @ —cosf—2sin> 6.cos B v 2siné.cos@
I, Pl — 1 —cos2 .
2cos” @—cosf—2(1—cos™ 8).cos b V' 1—cos? 8
=2cos’ @—cosf—2cosf+2cos’ 6
=4cos’ 8—3cos8
4
8.5 c0s360 =4cos’ @ —3cosf
. ve=20°
c0s3(20°) = 4c0s7(20°) — 3cos(20°)
1
1 ; v'cos 60° = —
—=4x" —-3x 2
2
8x° —6x—-1=0 2
[16]
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QUESTION 9

9.1 cos160°.tan 200°
2sin(—10°)

v —c0s20°
—¢0s20° 20°
. ( cos-O.)(tan-O ) v tan20°
2(—s1n10°) v —sin10°
5in 20°
—c0s20° :
=( cos )(c0520°] v sin 20°
—2sin10° c0s20°
2sin10°cos10° v o 5
= > <in10° 2s5m10%cos10
=cos10° v cosl0°
6
9.2.1 | LHS = cos(x +45°).cos(x —45°)
= (cosx.cos45° —sin xsin 45°)cos x cos 45° + sin xsin 45°) v expand

P : 7 cos(x +45°)
= ¢0os” x.cos” 45°—sin” x.sin” 45°

2 (2Y . a2 1 ) 1 )2 L d W v expand
=cos x| — | —sin"|—| or|cos” x|—=| —sin"x{ — cos(x —45°)
2 2 \2 V2

v’ substitute

e
=—cos" X——sin~ X .
> ) special angles

1 : .
=7(cos2 x —sin’ x)

A v simplification
=—cos2x
S

4)
OR

2cosacos B =cos(a+ B)+cos(a — B) v v deriving

cosa COSﬂ = %(COS(& i IB) 4l COS((Z . ,B)) 1dent1ty

Leta =x+45%°and B = x—45°
-ocos(x + 45%) cos(x —45°)

v’ substituti
=%(cos((x+45°+x—45°)+cos(x+45°—x+45°)) TE

I v simplification
= — Ty o

> (cos 2x+¢0s90 )

—1 4
= cos 2x 4)
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922 % 1
cos(x +45°) cos(x — 45°) has a minimum when 5 cos 2x hasa
minimum.
The minimum value of cos2x 1s -1 ¥ minimum
value of —1
cos2x=-1
2x =180° v 2x=180°
x=090° v x=90°
3)
[13]
QUESTION 10
10.1 | Range=[-1:1] vv [-1:1]
2)
10.2
f(%x) =sin 2(%){]
e R v sin 3x
=sm 3x
.. Period = 2 120°
v'120°
OR (2)
3 .
f(—x] =sin 2(;;‘)
St T v sin 3x
=sin 3x
= sin(3x + 360°)
=sin3(x+120°) y
20°
.. Period =120° 20 @)
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sin 2x = sin[90° — (x — 30°)]
=s1n(120°—x)
2x=120°-x+360°k:k e Z
3x =120°+360°
x=40°+120°%:keZ

2x=180°—-(120°-x) +360°
2x —x=60°+360°%
x=60°+360°%:keZ

or

OR

sin 2x = cos(x — 30°)

c0s(90° — 2x) = cos(x —30°)

90°—2x=x-30°+360°% or 90°-2x=2360°—(x—30°)+360°

—3x=-120°+360°% —x =300°+360°%
x=40°-120°k:keZ x =-300°-360°k:keZ

5. x=40°+120°% or x=60°+360°% : keZ

Tutorials
10.3
f . (307:1
_tosp A | )
63 T .| ¥ X intercepts
901:03) turning points
180 1po %40 %) v’ shape
-180° 4-0.47 i
( ~1 )_//g / 4
(-150° { -1 (4)
104 | (-180°:-90°) or (—60°:0°) v >—-180°
OR v <-90°
v >-60°
—-180°<x<-90° or —60°<x<0° v o <Q°
| @)
10.5 [ y=sin2(x+ 30°) v’ translation 30°
.. translation of 30° to the left v’ to the left
(2)
10.6 | sin2x =cos(x—30°) v using co-function

v
2x=120°—-x+ 360°k
v x=40°+120%
v

2x =180°-(120°—-x
+360°k
v x=60°+360%
vkeZ

(6)

v c0s(90° —x) =
cos(x—30°)
90°-2x=x-30°
v
+360°%
v x=40°-120%
v
90°—2x =360°
—(x—30°)+360°
v

x=-300°-360%%
vkeZ
(6)
[20]
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QUESTION 11

Tl AB . AB .
 —sin2x v — =sin2x
r 7
AB=rsin2x v AB=rsin2x
(@)
11.2 1 ARC=90°+x v AKC =90°+x
1
11.3
C .
v sine rule
v’ substitution
v making AK subject
of the formula
B v cosx
In AAKC:
sin AKC _sin ACK
AC AK
sin(90°+x)  sinx
¥ AK
FsSinx Fsinx
AK =— =
sin(90°+x)  cosx
4K 2
AB 3
(r sin x ]
cosx ) g
rsm2x 3
S x
cos X 2 o
s 2sinx.cosx
2smmxcosx 3
STibs ” 1 2
cosx 2simmxcosx 3 1
1 2 v 5
—=— 2cos™ x
2c0s7x: 3
4cos’ x=3 \/3
= v cosx=—
V3 2
cosx=—
2
x=30° v x=30°

OR

(8)
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B

Using the sine-formula in ACBK and ACKA:
sin x _ sin(90° —x) - sin x ¥ s1n(90° + x)
BK BC KA AC
BK KA

“BC AC
. 2

""BC r

OR

90°- 2:
c K 2c

C
ACBK: KC=—"—
SInx

sinx _ sin(90°-2x)  sin(90° - 2x).sinx
2c KC c

ACKA:

2 1 :
~osin (90° - 2x) = S =sin 30°

90° - 2x =30°
x=30°

sinx _ sin(90°-x)

v
BK BC
\/sinx_sin(90°+.r)
K4 AC
gDk &
BC 4C
I 2
BE x
v BC =—1

v 2x=60°
v x=30°
(8
c
VKC=T—
sSimmx

sinx _ sin(90°—2x)
2¢c KC
v v substitution

v'v sin (90° - 2x) =

v

b | —

v'90° - 2x =30°
v x=30°
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ACBK:

" C: = o
Sin2x=—= 2SN X.COS X

ACKA:
2c r

sinx  cosx

S FSIIX = 2CCO8 Xourananrernreneeneesannnas (
Equate (1) and (2):

3¢

2cosx

2c.cosx =

2
LL.COST X =—

.. COSX =

<
Iulu;] g )

x =30°

OR

. 3c

vsin2x=—
r

v 2sinx.cosx

vrsinx=
2cosx
2c r
v =
SiNX COSX

v rsinx =2ccosx

v equating

v cosx=—o

v'30°

®)

®)
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| o

Il
[ ]

&[5

$AK.BC
1BK BC
area AKC

area ABC
1rCK sinx

o

r

C

Oy

¥

I\)[n—c

b | =

S.cos2x =

o 2x =60°

Sox=30°

CB BK 1
CAd K4 2
cos2x = %
2x =60°
x=30°

%BC.CK sin x

OR

v'multiplying by 1BC
v
area of triangles

v
area formula in

triangles

®)

vv
For stating Internal
Bisector Theorem

e L

C4A K4 2

v cos2x =

1o | =

v 2x=60°

v x=30°
(8)
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OR

Produce BC to D and draw CK parallel to DA.
CAD=KCA and BCK =D
~DC=CA=r
-.ABKC || ABAD
BK BC _ 3

"BA BD
. BD=3BC=BC+r

vDC=CA=r

v ABKC ||| ABAD

2k A
B4 BD
vBD=BC +r

v BC =—1
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QUESTION 10
In the diagram below, reflex TOP = & and P has coordinates -5;-12).

4

—

o/(.

P(-5;-12)

Determine the value of each of the following trigonometric ratios WITHOUT using a

calculator:
10.1 cos a 3)
102  tan(180°-a) 2
10.3 sin (30° - ) gi
QUESTION 11
2 o
11.1 Prove the following identity: e .(90 30) = L -1 (6)
cos(—6) +sin(90° - B)cosf cosd
11.2 Determine the general solution of: tan x sin x + cos x tan x = 0. @)
11.3 Consider the following expression: 2sin” 3x —sin’® x —cos’ x
11.3.1 Simplify the expression to a single trigonometric ratio of x. 3)
11.3.2 Write down the maximum value of the expression. (1)
11.4 Itis giventhat p =cosa+sina and ¢ =cosa—sina
11.4.1 Determine the following trigonometric ratios in terms of p and/or g:
(a) cos 2a 3)
(b) tan a 4
11.4.2 Simplify L._9 4, single trigonometric ratio of a.
2qg 2p (6)
[30]
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QUESTION 12
12.1 Draw the graphs of f(x) = tan x + 1 and g(x) = cos 2x for xe [~ 180° ; 180°] on the

same system of axes provided on DIAGRAM SHEET 2. Clearly show all intercepts

with the axes, turning points and asymptotes. (6)
12.2 Write down the period of g. (1)
12.3 If h(x) = — cos 2(x + 10°), describe fully, in words, the transformation from g to A. 2)
12.4 For which values of x, where x >0, will f'(x)g(x)> 0? 4)

[13]

QUESTION 13

The Great Pyramid at Giza in Egypt was built around 2 500 BC. The pyramid has a square
base (ABCD) with sides 232,6 metres long. The distance from each corner of the base to the
apex (E) was originally 221,2 metres.

E (apex)

Great Pyramid at Giza in Egypt

Calculate the size of the angle at the apex of a face of the pyramid (for example
CEB). 3)

Calculate the angle each face makes with the base (for example EFG, where
EF L AB in AAEB). (6)
91
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QUESTION/VRAAG 10
10.1 OP> =25+144=169 v OP*=25+144
OP=13 v'OP=13
5
cosa =—— v' answer
13
(3)
OR
b\ RS ) ,2 2
ro=x"+y vVir*=25+144
25+144=169 vi=13
F18 Answer only: full marks
5 v answer
cosa = 5 (3)
10.2 tan(180° — @)
=—tana V- tan a
i 12 v’ answer
5 2
10.3 sin(30°—a)
=sin30°cosa —cos30°sm Y’ expansion
_(l)(—_-‘) ﬁ(—u} % [1y=8
20\ 13 2 k13 (5)(?)
_=5+12\3 L (B ‘—12]
26 2 13
3)
[8]
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QUESTION/VRAAG 11
11.1 2rane
LHS = cos '(90 +0)
cos(—8) +sin(90° —8).cos 8
1 (=sin6)” v c0s(90°+8) = sin’ B
cos@+cosf.cos @ v 5in(90°— 6) =cos 6
1-cos’ @ v cos(—0)=cos@
" cos@+cos’ B v 1 —cos’0
_ (1—cos@)(1+cosd)
cosO(1+cosB) v factors
_1-cos8 l1-cos@
cos @ v cos @
= ! g
cos@
= RHS (6)
11.2 tanx.sinx+cosx.tanx =0
tan x(sinx +cosx) =0 v factorising
_ i - o v tanx =0 and
tanx =0 o1 smx+cosx=0 .
i sinx +cosx=0
SinX =—CosX
tanx = —1 vianx=-1
x=0°+k180°: ke Zor  x=135°+k.180°: keZ v =L
v x=135%r—-45°
OR v k.180°
v keZ (7
X SIN X +COSX Siny =0 .
g O e j f?IICIO-I'—ISlllg 3
sin2x+cosx.sinx_0 (sinx+cosx)2 =0 S =
cos X cos X 1+sin2x=0 Vian x = —1
sin® x+cosx.sinx=0 sm2x=-1 v v x=0°
sinx(sinx+cosx) =0 x=135°+k.180° v x=135%0r—45°
snx+cosx=0 v k.180°
_ v keZ @)
smx=0 or tanx=-1
x=0°+k180°: ke Z or x=135°+k.180°:keZ
OR v’ factorising
v tanx =0 and
tan x.sinx +cosx.tanx =0 (cosx #0) tanx+1 =0
tan® x + tanx =0 Vitanx =-1
b Vi E=i0P
tanx(tanx+1) = v x=135°0r — 45°
tanx =0 or tanx+1=0 v k.180°
tanx =-1 v keZ (7)
x=0°+k180°: ke Z or x=135°+k.180°:keZ
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9] 2 . 2
CoOsS-a=COosS a—sm o

=(P;‘1)2_(P;‘I)2

Tutorials
11.3.1 | 2sin?3x—sin’ x—cos’x
n . S faadiy 2
=2sin’ 3x — (sin” x + cos® x) it (sin” x+cos x)
=—cosb6x (3)
OR
2sin’(2x +x) —sin’ x—cos’ x
2 1500 2
= 2(sin 2X.cos X + cos 2X.sin ) — (sin” x + cos” X) v —(sin” x+cos” x)
=2((2sin x.cos x)cos x + (1 - 2sin” x)sin x)* —1 1
=2(2sinx.cos’ x +sin x — 2sin’ x)? -1
= 2(2sin x(1—sin’ x) + sin x — 2 sin’ x)2 -1
=2(2sinx—2sin’ x+sinx—2sin” x)* —1
=2(—4sin’ x +3sinx)’ -1
=2(16sin® x —24sin* x + 9sin” x) -1
=32sin® x — 48sin* x +18sin” x -1 v’ answer (3)
11.3.2 | Max value=1 ']
(1)
1141 | p=cosa+sma
(@) g=cosa—sina
cos2a =cos’ a —sin’ v expansion
=(cosa +sina)cosa —sin ) v’ factorise
= pg v answer
3)
OR
; - P—q
sing=f 4 v —
2 2
5 s 2 v expansion
cosla=1-2sm " a L
~P=a52 3)
=1_2
1-2( 5 )
OR
+
cosa=£"94 i
2 s 2ta
cos2a =2cos’a—1 2
v expansion
P+q.2 v :
= Z(Tq) -1 answer .
OR

vivatutorials.co.za | COACH VUY0




v.
\T/tl\ltl:‘.l Mathematics Paper 2 Topic 3: Trigonometry
v’ expansion
v P—q
2
7 2tq
2
3)
11.4.1 vp+
(b) p+q=2cosa .‘.coscx=p:q /§_Z
p—q=2sma .'.sina=p—:q
tan g = % v identity
cosea
_ 2sina
2cosa v
_ answer
=224 @)
p+q
OR
cosa+sina=p
cosa—sina =q
= 2cosa=p+q
2
Cowrzp-;—q v 2cosa=p+q
v =2-(p+q)’ % v’ sketch
o 5. < rTq
y=+4-(p+g)’ | :
[ 7 v J’=\."4‘(P+‘I)
. _NA-(p+q)”
Stang =-—m——
p+q v’ answer
OR (4)
cosa+sina=p
g )
cosa.—sma—q o
=2sma=p—q v 2sina=p-gq
a
. pP—q
sing =—=+
2 v’ sketch
X =2~ (p-q)’
1 2 ‘/ [ = I'I o = 2
x=44-(p—q) x=44-(p-9q)
tano =— P9 = v’ answer
V4-(p-q) 4)
OR
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Tutorials
cos2a =1-2sin’
; 1-
sin® o = —f’q
" . 2 1-pg
cos2a =2cos’ -1 Yosima = 3
coszcz:—pq;l-1 +1
R v cos?a =21
b= ( sin @ ] 2
cosa R
tanzaz-—l_pq v (tana)2=(sma)
cosa
1+ pq
'1-pgq e —
stana= |— N
an o \'1+pq v tana=_| pq
\1+pg
4)
1142 | p q
2q 2p ) 2
_P-q R p)—q
- - s
= w v factorising
“M _ substituting
_ Qcosa)(2sina) v' from 11.4.1(a)
2cos2a v' and 11.4.1(b)
_4sinacosa
2cosa .
_ 2sin2a v 2sin2a
i v’ tan 2a
=tan2a (6)
OR
£2_T
2q 2p
_ cosa+singa cosa —sina v substitution
2(cosa—sina) 2(cosa+sina) . o
G i & i v" single fraction
_(cosa+sina)” —(cosa—smna)”
2(cosa —sina)(cosa +sina)
_cos’ @ +2sinacosa +sin’ @ —(cos’ @ —2sinacosa +sin’ )
) et e) v' 4 sina cosa
_4smacosa v 2 cosla
2cos2a
_ 2sin2a v’ 2sinla
2cos2a
=tan2a v tan2a
(6)
[30]
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QUESTION/VRAAG 12

12.1 T~ ,
I

-

y=tanx+1
asymptotes and
shape for whole
domain

y intercept

-1§0°-13%° -910" 152 O 4¢° b0° 35° 180° v’ X intercepts
[
g\
| . Y = cos 2x
: v’ x intercepts
! v' yintercept/TP
| v' minimum
' values
(6)
12.2 Period of g is 180°. v 180°
(1)
123 Reflected about the x-axis and then translated by 10° to the left/ v’ reflected about
refleksie om die x-as en dan ‘n translasie van 10° links. x —axis/refleksie
om x-as
v" 10° to the left
10° na links
OR Q)
Translated by 10° to the left and then reflected about the x-axis/ v" 10° to the left
Translasie van 10° links en dan ‘n refleksie om die x-as. 10° na links
v reflected about
x —axis/refleksie
om x-as
2)
124 f 1s always increasing
o f(x)> 0 always
~BHZ0 v’ critical values
5 5 oy 5 0° and 45°
- 09<x<45° or 135°<x <180 v inequality
v critical values

OR 135° and 180°
v' inequality
. x€(0°: 45°) or (135°:180°] (4)
[13]
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QUESTION/VRAAG 13
13:1 In ACEB:

BC? = EC? + EB? — 2(EC)(EB)cosCEB

4
o D2212Y% —(0336)°
cosCEB = (221,2) ( = 6)
2(221.2)2
=0.447.....
CEB = 63.44°
OR
1163
cosax =
221.2
a = 58.28°

6 =180°—2(58.28°) = 63.44°

+(221.2)% — 2(221.2)(221,2)cos CEB
2

OR
S 116.3
221,2
6 =3172°

AEB=26= 2(31.72°) = 63.44°

vs]

v substitution into
correct formula

v 0.447....

v 63.44°
)

v’ substitution into
correct definition

v o=58.28°
v 63.44°
€)

v" substitution into
correct formula
v 8=31.72°
v 63.44°
(3)

13.2 EF? = EB? - BF?
=(221,2)% - (116.3)*
=35403.75

EF=188.16m
cos EfG =E
EF
_ 1163
18816
=0.618....

EFG = 51.82°

OR

v using Pythagoras
correctly
v BF=116.3

v' 188.16

v using cos EFG
o 1163

188.16

v 51.82°
(6)
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sing = "
2242 v osing = =
h=221.2sin58.28° . ' 221.2
=188.158... h subject
In AEFG: v h=188.158...
cos EI:“G = ﬂ . .
188.158... v using cos EFG
=0.618009... C v 116.3
EFG = 51.82° 188.16
v 51.82°
(6)
[9]
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QUESTION 8

8.1 If sinA =% and cos A <0, determine, WITHOUT using a calculator, the value of:
8.1.1 sin(—A)
8.12 tan A

8.2 If cos34°=p. WITHOUT using a calculator, write down the following in terms
of p:
8.2.1 cos214°
822 cos 68°
8.2.3 tan 56°

8.3 WITHOUT using a calculator, determine the value of the following expression:

c0s350°sin 40° — cos 440°cos 40°

(2)
€)

(2
(2)
4

()
(18]
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QUESTION 9
The graphs of f(x)=cos(x —45°) and g(x)=-2sinx are drawn below for x €[-180°:180°].
The point T 1s an x-intercept of f as indicated on the diagram.
Ty
I
T 180°
-180° o X
g

9.1 Show that cos(x — 45°) = —2sin x can be written as tanx=-0.2612. (4)
9.2 Solve the equation: cos(x —45°) =—2sinx for x e[-180°:180°]. (3)
9.3 Write down the coordinates of point T. (2)
9.4 Write down the interval for which f(x) = g(x). (2)
9.5 Write down the interval for which both f and g are strictly increasing. (3)
9.6 The graph h 1is obtained when the graph f is shifted 45° to the right. Write down the

equation of A in its simplest form. (2)

[16]
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QUESTION 10

In the diagram below. RS is the height of a vertical tower. T and Q are two points in the same
horizontal plane as the foot S of the tower. From point T the angle of elevation to the top of the

tower is 60°. R’i"Q =@, RQT =60° and TQ = k metres.

10.1 Express TR in terms of @ and k. (3)
10.2 Show that RS = 3k : . (7)
2(J§cos€+sm a) [10]

QUESTION 11

11.1 Consider the function: f(x)=3—2sin’x
I1.11 Determine the range of f. (4)
11.1.2 For which value(s) x. x €[-180°:180°]. will f have a minimum value? (3)
11.2 E12:a Show that 1—cos2Q =2sin’ Q. (1)

11:2:2 Given: P+Q+R =180°

(a) Show that sin 2R =—sin(2P +2Q). 3)
(b) Hence. show that
sin 2P +sin 2Q +sin 2R =4sinPsin Qsin R . @)
[18]
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QUESTION/VRAAG 8
8.1.1 . 3 "
sind = = (given)
sin(—A4 )
( ' ) v sin A
=—smA
_ _i v’ value
: )
8.1.2 sin? A+cos’* 4=1
5 9 16
TA=1l-—=—
cos 25 25 v cos’ 4= 17_6
cos A= —i
5
. v COSA=——
tan A4 = sty B
cos A
3 5
=—X—_——
5 4
3 v’ ratio
Ly 2 (3)
OR A
=i ] v sketch in correct
G 3 5 quadrant
4 A
\ vVx=-4
v’ ratio
3)
8.2.1 cos 214°
= cos (180° + 34°)
=_ cos 34° v’ —cos 34°
(2)
8.2.2 cos 68°
= cos[2(34%] " s oA
=2c0s%34° -1
= lpz -1 ¥ 2]7: =1
(2)
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Tutorials
8.23 . smn56°
tan56° = m v identity
34° .
= c.os34° v co-functions
sin
cos 34° ]
=’I—W v \"1—C0S2 34°
\V1—cos™ 34°
_ P
"I? v' answer
B (4)
OR
T 4 v sketch with 34°
Vo= —p'
V=\"'1—P2 1 o ¥= ’I‘Pz
: s B 81
S.tan56° = ".1__2 34° - v 90° — 34° = 56°
ViTP p v' answer
4
8.3 c0s350°sin 40° — cos 440°cos 40°
=c0s10°s51n 40° —cos80°cos 40° : c0s ;g:
. ) 0 o o cOos
=¢0510°smn 40° —sm10°cos 40 v sinl0°
=51 40°c0s10° —cos40°sin10°
= sin(40°-10°)
=sm 30° v, mng0s
sl v’ answer
2 OR (%)
c0s350°s1n 40° — cos 440°cos 40°
o ARC o & v" cos 10°
=¢0s510°s1n1 40° —c0s80°cos 40 v cos 80°
=¢0s510°c0s50°—s1n10°s1n50° v" cos 50° and
= cos(10° +50°) sin 50°
= cos 60° NOT.E: There are many 0P
1 solutions.
i E v' answer
(%)
[18]
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QUESTION/VRAAGY

9.1 cos(x —45°)=—-2sinx

cosxcos45°+smxsm45°=-2smx i
v’ expansion

o |

/ 2 / 2 . .
X2 cosx+——sinx=-2sinx v \/3
2 2 T
V2eosx=(-4-+/2)sinx v simplification
=~ (-4—42)sinx A
&= v" dividing by cos x
cosx
\3 v
tanx = ————=-0.2612
el 4)
9.2 tanx =—0,2612...
x=16536°+180°k ke Z v' general solution
x=-14.64° or 16536° v’ v values of x
3)
9.3 T (135°:0) v’ xvalue
v yvalue
(2)

9.4 f(x)2 g(x)

—-14.64°<x<165.36° OR x €[-14.64° :165.36°] v extreme values
v" notation

(2)
9.5 —135° < x <—-90° OR xe(—135°;-90°) v'v' extreme values
v' notation
(3)
9.6 h(x) = cos(x —45°—45°)
& v L o
= cos(x —90°) Answer only: full marks CO,S(X 207
=simx oS
(2)
[16]
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3k
4{£c050+lsin¢9)
2 2
_ 3k

- 2(v3 cos 6 +5in )

Tutorials
QUESTION/FRAAG 10
10.1 In ATRQ:
TR TQ o
. B s using sine rule
sm RQT sin QRT -
TR _ k correct
sin 60°  sin[180° — (6 + 60°)] substitution
k . o s o
e sin 60 N .k sin 60 S TR s
sin[180° — (8 + 60°)] sin(120°-6) subject
(3)
10.2 In ATRS:
RS o o
S e RTS using sine ratio
RS = TR.sin 60°
B ksin 60° . 5 substitution of TR
=— .sin 60
sin[180° — (6 + 60°)]
ksin60° simplification
= ‘(ITOB)-. sin 60°
sin(120° —
- V3, 3k
s K or 2%
R(=)? 2 4
= 2 expansion of
sin120°cos@ —cos120°sin 6 denominator

value of sin 120°

value of cos 120°

(7)
[10]
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QUESTION/FRAA4G 11
] 51 0 | f(x)=y=3-2sin’x e .
.2 —2<-2smn"x<0
0<sin”"x<1 i
—2<2sin*x<0 1<3-2sin*x<3
1<3-2sin’x<3 )
1<y<3 OR ye€[l: 3]
OR -
: v’ rewriting
f(x)=y=3-2sin"x v cos2x+2
=2+ (1-2sin’x) v —1<cos2x<1
=cos2x+2 ‘1/ L
<cos2x+2<
—1<cos2x<1 S i
4
1<cos2x+2<3
1<y<3 OR ye€[l: 3]
OR
f(x)=y=3-2sin’x v’ rewriting
=3-2(1-cos’x) v 1+2cos’x
2 v 0<2cos’x<2
=1+2cos" x 7
0<2cos’x<2 1€1+2cos’x <3
1<1+2cos’x<3 4)
1<y<3 OR ye€][l: 3]
11.12 f has a minimum when sin” x = 1 v sin“x=1
osmx==%1 v 90°
L x=90° or -90° 00
OR )
f has a minimum when cos 2x =-1
5. 2x=180° or —180° v cos 2x=-1
x=90° or —90° ol
v =90°
3)
1123 LHS =1-cos20
=1-(1-2sin> ST
.( 2 i) v 1dentity
=2sm”Q
= RHS )
11.2.2(a) | LHS =sin2R v
= sin 2[180°— (P + 0)] f=18°°‘(P EA
= Su1[3600—2(P+ Q)] 3600—2(P+Q)
=—sm2(P+Q) vV -2(P+Q)
=—sin(2P+20)
— RHS (3)
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11.2.2(b)

LHS =sin2P+sin2Q +sin 2R
=sin2P+sin 20 —sin(2P +20)
=sin2P+sin 20 —[sin2Pcos 20 + cos 2Psin 20]
=sin2P+sin 20 —sin2Pcos2Q —cos 2Psin 20
=sm2P(1-cos2Q)+sin2Q(1—cos2P)
=sin2P(2sin’ Q) +sin 2Q(2sin’ P)
=2sin Pcos P.2sin> O + 2sin Qcos Q.2sin* P
=4sin Psin Q(sinQcos P +cosQsin P)
=4sin Psin Q(sin(Q + P))
=4sin Psin Q(sin[180° — (Q + P)])
=4sin PsinQsinR
=RHS

v substitution
v’ expansion
v’ factorising

v" substitution
v" 1dentities
v factorising

v [180°—(Q +P)]

(M
(18]
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QUESTION 5

In the figure below, ACP and ADP are triangles with C=90°,CP=4+/3,AP=8 and DP=4.
PA bisects DPC. Let CAP = x and DAP = y.

C

5.1 Show, by calculation, that x = 60°. 2
52 Calculate the length of AD. @)
53 Determine y. 3)
(91
QUESTION 6
6.1 Prove the identity: cos”(180° + x) + tan(x —180°)sin(720° — x) cos x = cos 2x )
6.2 Use cos(a + ) =cosacos f—sinasin S to derive the formula for sin(a — ). (3)
6.3 If sin 76° =x and cos 76° = y, show that x> — y*= sin 62°. 4)
[12]
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QUESTION 7
In the diagram below, the graph of f(x) =sinx+ 1 1s drawn for —90° <x < 270°.
1y
-90 -45 0 45 90 135 180 225 270 >

7.1 Write down the range of f. (2)
7.2 Show that smx +1=cos2x can be rewritten as (2sinx+1)sinx = 0. (2)
7.3 Hence, or otherwise, determine the general solution of sinx+1=cos 2x. (4)
7.4 Use the grid on DIAGRAM SHEET 2 to draw the graph of g(x)=cos2x for

-90° =x = 270°. (3)
7.5 Determine the value(s) of x for which fix + 30°) = g(x + 30°) in the interval

—90° < x < 270°. 3
7.6 Consider the following geometric series:

1 + 2cos2x + 4cos”2x + ...

Use the graph of g to determine the value(s) of x in the nterval 0° < x < 907 for

which this series will converge. (5)

[19]
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Tutorials
5.1 - CP
sinCAP = AP v’ correct sine ratio/
- . J§ . _3 f/%rrekre sin-verh
8 2 g
x=60° ¥
OR/OF 2
sin 90° _smx v’ correct sine ratio/
8 4\/5 korrekte sin-verh
G N3 N3, B
8 2 2
x = 60°
. _ (2)
5.2 CPA =DPA =30° ( APbisects DPC) v DPA=30°
AD? = AP? + DP? - 2.AP.DP.cos APD ,
5 ; v' correct subst into
=8 +4" —2(8)(4)cos30° cosine rule/
\E korrekte subst in
=824+4%_ 2(8)(4)(7) cos-reél
=24.,57... v 24.57...
AD= 4-96 ¥ 4~96
)
5.3

sin DAP _sin APD

DP AD
smy sin30°
4 4.96
. 451 30°
smy=———

4.96
=0.403...
y=23.78°

OR/OF
AD? = AP2 + DP2 — 2. AP.DP.cosDAP
4% =82 +(4.96)% —2(8)(4.96).cos y

_824+(496)2 4%

cosy
’ 2(8)(4.96)
cosy=09148...
y = 23.82°

v’ correct subst into
sine rule/
korrekte subst in
sin-reél

v sin y subject

v 23,78°

v correct subst into
cosine rule/
korrekte subst in
cos-reél

V' cos y subject
v 23,82°

(3)
%]

vivatutorials.co.za | COACH VUY0




Viva

Mathematics Paper 2

Topic 3: Trigonometry

Tutorials
QUESTION/VRAAG 6
6.1 cos” (180° + x) + tan(x —180°) sin(720° — x) cos x ; ,
e 3 s, RN T v (—cosx) orcosx
(—cosx) +'[ (. . tan x)](—sin x)(cos x) e W
=cos” x +( e )(— sin x)(cos x) v —sinx
CoSX sin x
2 . 2 v tanx =
=cos x—sin" x cosx
=Cos2x v cos’ x—sin’ x
&)
6.2 sin(a — B) v'rewrite as/herskryf
=c0s[90° — ( — B)] cos[(90°—a) + B]
= cos[(90° — ) + ] v’ expansion/
= ¢0s(90° — &) cos B —sin(90° — ) sin B 3 'f”b"‘f’dmg
=sinacos B —cosasin f simpl/vereeny 3)
OR/OF
s—m(ar = '[i ) v rewrite as/herskryf
= cos[90°—(a ~ B)] cos[(90°+ B) + (—a)]
= cos[(90°+ B) +(-a)] v’ expansion/
= ¢0s(90° + B)cos(—a) —sin(90° + B)sin(—a) uitbreiding
=(—sin f)cosa —cos f(-sina) v'simpl/vereenv
=sinacos f—cosasin f (3)
6.3 x — yl

=sin? 7§° - cosz7§°
=—( cos"76° —sin " 76%)
=—cos 2(76°)

=—cos 152°
=—(—cos 289) OR/OF =-cos (90° +62°)
= cos 28° =—(—sin 62°)
= cos (90° — 629) = sin 62°
= sin 62°
o g OR/OF
X

= sin > 76° — cos-76°

=sin 76° sin 76° — cos 76° cos 76°
=sin 76° cos 14° —cos 76° sin 14°
= sin (76° — 14°)

= sin 62°

OR/OF
2oy
= sin 2 76° — c0s>76°
= cos? 14° — sin? 14°

v'—( cos°76° — sin > 76°)

v’ recognition of cos
double angle

v —cos 152°

v’ cos 28°

“

v cos 14°

v sin 14°

v’ recognition of sine
compound angle

v 51n(76° — 14°)

@

v cos? 14°
v sin? 14°

= cos 2(14°) v’ recognition of cos
= cos 28° double angle
= sin 62° v  cos 28°
4
[12]
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QUESTION/VRAAG 7
Tl 0<y<2 or ye[0:2] v’ critical values/
kritieke waardes
v’ notation/notasie
2)
7.2 sinx +1=cos 2x
sinx+1=1-2sin’x v 1-2sin’x
2sin’x +sinx =0 v st form/st vorm
sinx(2sinx+1)=0 (2)
73 sinx(2sinx+1)=0 visinx=0 or
: ' 1 . 1
sinx=0 or sinxy=—— sinx=——
2 2
x=0°+k.360° or x=210°+ k .360° or v 0°:180° OR/OF
x = k.180°
x=180° + k.360° x=330°+k .360°. keZ e 210723300
OR/OF v k360°. ke Z
x=k180° keZ 4)
7.4 2
L v y-intercept/afsnit
Y v x-intercepts/afsnitte
; v min/max points/
min/maks punte
] "
90 5 4 ¥ S 180 2 2710
b4
(3)
7.5 f(x) =g(x) at/by:
x=-30°:0°:180°:210° v’ -30°;0°; 180° ; 210°
~f(x+ 30°) = g(x + 30°) at/by:
x=-60°;-30° : 150° : 180° Vit =0075+-30%
150°: 180°
3)
7.6 Series will converge if/Reeks sal konvergeer as: -1 < r <1 vV-l<r<l
-1< 2cos2x <1 v r=2cos 2x
1 1 1 1
——< cos 2x < — vV ——<cos 2x < —
2 2 2 2
T 30%<00® ‘o X €/(30°;60%) 307 < 608
(5)
[19]
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QUESTION 5

54 If x=3sin @ and y =3 cos 6, determine the value of x* + y~. (3)
) Simplify to a single term:

sin(54(° — x).sin(—x) — cos(l 8(F — x).sin(90° + x) (6)
53 In the diagram below, T(x : p) is a point in the third quadrant and it is given that

sing = —£

N
£ %
< L 0 > X
T(x:p) \Z
5.3.1 Show that x =-1. (3)
53.2 Write cos (180P+a) interms of p in its simplest form. (2)
; : 1-p°
533 Show that cos 2a can be written as e (3)
+p°
2tanx —sin 2>
54 5.4.1 For which value(s) of x will a;\’, “sm 2 be undefined in the
sin” x
interval 0° <x < 180°? (3)
-—sin2x
5.4.2 Prove the identity: M =tanx
2sin” x (6)

[26]
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QUESTION 6
6.1 In the figure, points K, A and F lie in the same horizontal plane and TA represents

a vertical tower. ATK = x, KAF=90°+x and KFA =2x where 0°<x <30°.

TK =2 units.

1t
X
2
A p
6.1.1 Express AK in terms of sin x. (2)
6.12 Calculate the numerical value of KF. (5)
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QUESTION/VRAAGS
5.1 x*+y°
=(3 sin 6)* + (3 cos )?
=0 sin* @+ 9 cos* @ v' simpl/vereenv
=9(sin* @ + cos* 6) v  CF/GF=9
=9(1)
=9 v’ answer/antw
3)
5.2 sin(540° — x).sin(—x) — cos(180° — x).sin(90° + x) v sin(540° —x) =sin x
sin(180° — x).sin(—x) — cos(180° — x).sin(90° + x) v sin(—x) = —sin x
= (sinx)(—sin x) — (—cos x)(cos x) v cos(180°—x) = —
=—sin’ x+cos’ x cos X
=C0s2x v sin(90° + x) =cos x
v —sin’x+cos?x
v’ cos 2x
(6)
5.3.1 OT = /x* + p* v OT=\;"x2+p2
SN = _}LT_. v Si.n a= ,V_z'
or 0o
_ p
\"I X +p
p e 4B
[x*+p? 1+p?
v p ’ ViTp 7 Ry
X 1=
=-1
(3)
OR/OF
(P lies in 3™ quadrant)
x2+yr=p2 \/x3+y3=r2
¥ +pi= |1+ p?
, P , ( p’ ) v subst
x“+p =l+p°
x2 — l v .1'2 =1
x=-—1 (P lies in 3™ quadrant)
3)
532 cos (180°+ )
=—C0sS&¥ v —cos o
V1+p
B 1
\"Il +p’ v answer/antw
2)
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533 cos 2a
=cosla—sina v e{cpansion:’
2 \2 uitbreiding
o |_»p
'\I"l + p2 ‘\"Ill + pz
e p2 v'¥ squaring each
T4 p2 1+ p2 term/kwadreer
1— 2 elke term
s 3)
1+ p°
OR/OF
cos2a
=1-2sin’ & v' expansion/

OR/OF

uitbreiding

v'squaring kwadrering

v/ writing as single
fraction/skryf as
enkelterm

3)

v’ expansion/
uitbreiding

v'squaring kwadrering

v' writing as single
fraction/skryf as
enkelterm

3)
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.) - . 2
2smmx—2smxcos” x

b : .2

2s5in” XCOs X
. 2

2smx(l—cos™ x)

Vsin

2sin” xcosx
Vet 2
2smx.sm”x

==
2sm” xcosx

54.1 The identity is undefined for/die identiteit is ongedefinieerd as: | v x=0°
2sin” x=0 v x=90°
sosinx=0: x=0°:180° v x=180°
or/of
tanx=ow: x=90° (3)
Sox=0°: 90°:180°
- .. 2tanx—sin2x
542 LHSIK="—""——"""—
2smn”Xx .
: sinx Sl o sinx
“ —ZSINXCOSXY cos X
COosX R
— v’ 2s1nx.cosx
2sin” x
a s 2 A A p
_|2smx—2smxcos” x " 1 v simplify numerator/
cos X 2sin’ x vereenv teller
2sinx(1—cos’ x 1 s s
= ( ) P v factorising/fakt
cosXx 2sm” x
y . . 2 .
- 2smx(sm' X)X 1 v 1—c052x=51nzx
cosX 2sin’ x
_sinx v" simplify to/vereenv
cosx i)
=tanx cosX
=RHS/RK
OR/OF (©)
; 2tanx —sin 2x
LHSEIK =20 F S0k
2sm- x
sinx | . :
2 —2s8InXCOsSX o Smx
_cosx) , Sosx ==
2sin” x cosx v' 2sinx.cosx

v simpl/vereenv

v' factorising/fakt

2 i 2
v 1—cos x=sin"x

_smx v simplify to /vereenv
cosx sin X
=tanx y cosXx
= RHS/RK (6)
[26]
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Tutorials
6.1.1 In ATAK:
AK . _.» v’ correct trig ratio/
T KTA korrekte trigverh.
AK =KT.sinx
=2sinx v answer/antw
(2
OR/OF
smnKTA s KAT
AK - KT v’ correct subst into
g 5 5 sine rule/korrekte
sin 90 S X o o
—_— = subst in sin-reél
2 AK
AK =2sinx v answer/antw
(2)
6.1.2 In AAKF:
KF AK
= e :
sinKAF  sinAFK usingisme rale/
e AR gebruik sin-reél
- v" correct subst into
sin(90°+x) sin2x sine rule/korrekte
_.  AK.sin(90°+x) subst in sin-reél
KF = G Pk v sin(90° +x) = cos x
2sin x.cosXx .
= V' 2sinx.cosx
2smx.cosx @1
= (5)
OR/OF
In AAKF:
KF _ AK
sinKAF sinAFK v’ using sine rule/
KF AK gebruik sin-reél
e = v’ correct subst into
o ) - 2 :
sin(90° + x). e sine rule/korrekte
KF = AK.sin(90° + x) subst in sin-reél
sin2x
B AT.tanx.cosx
© 2sinx.cosx T v sin(90° +x) =cos x
: cosXx =—— v' 2sinx.cosx
5 sinx >
2cosX. .COSX 2
= B 2B AT =2cosx
2smXx.cosx
=1 vl
(5)
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Tutorials

QUESTION 5

5.1 Given that sin23°=+k , determine, in its simplest form, the value of each of the
following in terms of 4, WITHOUT using a calculator:

5.1.1 sin 203° (2)

5.1.2 cos 23° 3)

513 tan(-23°) (2)
5.2 Simplify the following expression to a single trigonometric function:

4 cos(—x).cos(90° + x)

sin(30° — x).cos x + cos(30° - x).sin x (6)
5.3 Determine the general solution of cos2x—7cosx—3=0. (6)
5.4 Given that sinf = % . calculate the numerical value of sin36, WITHOUT using
a calculator. (5
[24]
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Tutorials

QUESTION 6

In the diagram below, the graphs of f(x)=cosx+g and g(x)= sin(x+ p) are drawn on
the same system of axes for —240° < x < 240°. The graphs intersect at (0° - %] s (<120°;-1)
and (240°;-1).

I \

1 , | \i
540° \—180° | —120° 7 0° 6 120° \w 2405
\ A = [P

’ J
6.1 Determine the values of p and q. 4
6.2 Determine the values of x in the interval —240° < x < 240° for which f(x) > g(x). (2)
6.3 Describe a transformation that the graph of g has to undergo to form the graph of A,
where h(x)=-cosx. (2)

(8]
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Tutorials

QUESTION 7

A corner of a rectangular block of wood is cut off and shown in the diagram below.

The inclined plane, that is, AACD, is an isosceles triangle having ADC = ACD =4.

Also ACB = %9, AC=x+3 and CD = 2x.

7.1 Determine an expression for CAD in terms of &, (1)
1.2 Prove that cosf = 4)
xX+3
1.3 Ifitis given that x =2, calculate AB, the height of the piece of wood. (5)
[10]
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QUESTION/VRAAG S
5.1.1 |sin203° v reduction/
=—sin 23° reduksie
S— v answ ito/antw
itvk
(@)
512 0052 23°=1- Si112 23° \/identityf’identiteit
g v cos® 23° ito/itv k
cos23°=+1-k v answ/antw
A3)
OR/OF
X+ (k)P =1 "
2 =1—k vxl=1-k
4 x:k )
*owl=k ' v xitolitv k
J1-k
o _ —_— —_ o
oz = 1 1=k 23 > v’ answ/antw
3)
513 |tan(=23%)=- tan 23° v’ reduction/
_ _sin23° reduksie
cos23° v’ answ ito/antw
K [F inv k
—= - — )
Vi-k 1-k @
OR/OF
tan (—23°) =— tan 23° v reduction/
.y Jk B k reduksie
hi—r Vi-k v’ answ ito/antw
itvk
2
5.2 4cosx.(—sin x) v cosx Y—sinx
sin(30°—x+x) v sin(a+p)
_ —4sinx.cosx
sin 30°
—4sinx.cosx 1
— ik 2 =
L 2
2
= —85in X.COS X v double sine form
= _4(2sin x.cosx) / dubbel sin form
= —4sin2x v’ answ/antw
(6)
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v cosx Y-—sinx
OR/OF

4cosx.(—sinx)

(sin30°cos x —cos30°sinx)cos x +(cos30°cos x +sin 30°sin x)sin x

—4six.cosx
1 N3 . V3 T y
(—cosx——sinx)cosx+(—cosx+—sinx)sinx
2 2 2 2 ¥
_ —2(2smx.cosx) L. % I .
= —cos” X+—sin” x
1. o2  F:i»n ) 5
—cos" X +—sin” x - -
2 2
—2(2sin x.cos x)
1 2 . 2
;(cos X+sin” x)
S g 1
—2(2sinx.cosXx) ¥ 2
= 2

1

S@

5 v double sine form
==Seosysiny / dubbel sin form

=—4(2simnxcosx ‘
( ) v  answ/antw

=—4sm2x (6)
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53 cos2x—7cosx—3=0

2c052x—1—7cosx—3=0

2
2cos " x—Tcosx—4=0

(2cosx+1)(cosx—4)=0

1 : :
Soeos X =—— or/of cos x =4 (no solution)

v expansion/
uitbreiding

v

2cos®x—Tcosx—4=0

v' factors/faktore

C v cosx = —l
S x=120°+n.360° or/of x=240°+n.360° :neZ 2
v 120° & 240°
OR/OF v’ +n.360°
S x=%120°+n360° :neZ OR/OF
v £120°
v’ +n.360°
(6)
5.4 sin36 =sin(260 +6)
=sin 26 cos @ +cos20sin @ ¥’ expansion of
5 uitbreiding van
=2smnfcosfcosf+(1—2sin” F)sin b sin(20+6)
=2smé(l— sin’ 6)+smb-2 sin> @ Y expansions of sin 26
. . 3 AND cos 26
=3sm6b—4sin” @ L9
) . v 1-smn~ @
32N _ A3 v' subst
=3 4 subs
( 3) ( 3)
o -
o
23 v answ/antw
5 (5)
27
(24]
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QUESTION/VRAAG 6
-~ 'v
| i
1
N
¥ x
—240° —180° —120° q0° & i 60 1p0° 180° 240°
—1=2 R
i i 4
1 . . 1
6.1 f(x)=cosx = and/en  g(x)=sin(x + 30°) v f(x)=cosx =
.o — 200 , _ 1 v g(x) = sin(x + 30°)
e =30 galen g= ) v value of waarde v p
v value of'waarde v q
OR/OF 4)
sin (60° +p) =1 and/en cos0° +¢g= % v sin (60° +p) =1
2 ) "
p=300 '_q:-% v cos 0 +q_3
- v value of'waarde v p
v value of/'waarde v q
“)
6.2 x € (-120°:0°) OR/OF -120°<x<0° v’ critical values/
kritiese waardes
v correct interval/
korrekte interval
)
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sin@ _ sin(180°—-20)
x+3 2x

snf  sin2@

x+3 2x
sin@ 2sinf.cosf

x+3 2x
2xsin @

cosf=———
2(x+3)smm@

cosf =

x+3

OR/OF

AD=x+3 [sides opp = Ls/sye to = Ze]

AC? =AD?+CD?-2AD.CD.cos 6

(x+3)? =(x+3)> +(2x)* =2(2x)(x +3).cos @
0=4x"— 4x(x+3)cos@

2

4x~

cosf@=———

4x(x+3)

.y -

x+3
OR/OF A
Draw/Trek AP 1 CD ey +3
cos =

x+3

Tutorials
6.3 The graph of g has to shift 60° to the left and then be reflected v’ 60° left/links
about the x-axis./Die grafiek van g moet 60° na links skuif en v’ reflection about
dan om die x-as gereflekteer word. x-axis/refleksie om
x-as
()
OR/OF
The graph of g must be reflected about the x-axis and then be v’ reflection about
shifted 60° to the left./Die grafiek van g moet om die x-as x-axis/refleksie om
gereflekteer word en dan met 60° na links geskuif word. x-as
v 60° left/links
(2)
OR/OF
The graph of g has to shift 120° to the right./Die grafiek van g v v 120° right/regs
moet 120° na regs geskuif word. (2)
OR/OF
The graph of g has to shift 240° to the left./Die grafiek van g v’ v 240° left/links
moet met 240° na links geskuif word 2)
(8]
7.1 CAD =180°-28 [ £s sum of A/ Ze som van A] v answ/antw W
7.2

v" correct subst into
sine rule/korrekte
subst in sin-reél

v sin 28

v' 2sinf. cos 6

v cos @ as subject/
as onderwerp

4)

v AD=x+3

v correct subst into
cosine rule/korrekte
subst in cos-reél

v simplification/
vereenvoudiging

v  cos @ as subject/
as onderwerp

4)
v' v constr/konstr
v v sketch shown/
toon skets
)
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7.3 2 2
cos@ =— v cos@=—
5 5
0=66.42° v’ size of/grootte v 8
In AABC:
. 1 _ AB o
sin —@= v' correct ratio/
2 AC
AB korrekte verh
sin 33.21°= — v" subst correctly/
3 korrek
AB =5sin33.21° v answ/antw
=274 ®)
OR/OF
. 6 AB
sin —=——
2 5
2] v AB=5sin —
AB =5 sin = 2
but/maar:
2 v' equation/vgl
cos@=—
5
ol 2 v" simplification/
1-2sm™ —=— s
2 5 vereenvoudiging
il 3
S 7 =—
- 1,0_ v' value of'waarde v
O[3 6
2 \l 10 sin E
3 [15 v' answ/antw
S AB=5—=[—=274 (5)
Vio V2 ;
[10]

vivatutorials.co.za | COACH VUY0




ViVCI Mathematics Paper 2 Topic 3: Trigonometry

Tutorials

QUESTION 5
5.1 P(—ﬁ :3) and S(a: b) are points on the Cartesian plane, as shown in the diagram
below. POR =POS=6 and OS =6.

Aty

P(-v7;3

0\
QORX

6

S(a ; b)

Determine, WITHOUT using a calculator, the value of:

5.1.1 tan @ (D
5.1.2 sin(—6) 3)
513 a 4)
5.2 3.2.1 Simplify M to a single trigonometric ratio. (3)
2sin” x -1
5:2.2 Hence, calculate the value of 451"_1? cpsl) WITHOUT using a
2sin”15°-1
calculator. (Leave your answer in simplest surd form.) (2)

[13]
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QUESTION 6

Given the equation: sin(x + 60°) + 2cos x =0

6.1 Show that the equation can be rewritten as tanx = —4—+/3 . (4)
6.2 Determine the solutions of the equation sin(x + 60°) + 2cos x = 0 in the interval
~180° <x < 180°, 3)
6.3 In the diagram below, the graph of f(x) =-2 cos x is drawn for —120° < x <240°,
T
2
s
14
; i X
-120° 60° 1200 180° 240°
6.3.1 Draw the graph of g(x) = sin(x + 60°) for ~120° <x < 240° on the grid
provided in the ANSWER BOOK. (3)
6.3.2 Determine the values of x in the interval —120° < x <240° for which
sin(x + 60°) + 2cos x > 0. (3)

[13]
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QUESTION 7
7.1 In the diagram below. APQR is drawn with PQ =20 —4x, RQ =x and Q= 60°.
20 — 4x P
Q
x
R
7.1.1 Show that the area of APQR = 5+/3x —/3x’. 2)
712 Determine the value of x for which the area of APQR will be
a maximum. 3)

713 Calculate the length of PR if the area of APQR is a maximum. (3)

7.2 In the diagram below, BC is a pole anchored by two cables at A and D. A, D and

C are in the same horizontal plane. The height of the pole is 4 and the angle of
elevation from A to the top of the pole, B. is f. ABD =24 and BA =BD.

B
28
h
7
A C
D
Determine the distance AD between the two anchors in terms of A. (7)

[15]
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3
5711 Lo
tan@ = N v answ/antw
€))
512 sin (—6) =—sin & ¥ reduction/
Hpt (_ \'_,7)_ P reduksie
OP* =16
OP =4 VIOR=4
sin (—0) =—— v answ/antw
3)
<
313 % =cos28 v'trig ratio/verh
.2 v’ expansion/
a=06(1-2sin" 8
( ) uitbreiding
3\
=6_12(_] \/sin9=i
4 4
24 27
4 4
3
= =% v answ/antw
)]
OR/OF
g —cos20
6 . v'trig ratio/verh
=6(2cos’ 6 —
a=6(2 COS_ 0_ D v expansion/
.3 2{— v ] 6 mtbrezdmgl_
4 v cosf = s
21 24 4
T4 4
3
R v answ/antw
4 4)
OR/OF
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a
o eriae D ; i
cos26 v trig ratio/verh
a = 6(cos’ 8—sin’ @) v expansion/
2 5 uitbreiding
_df=47) _(3 =
4 4 Veosf=—""&
2
- (— ;) SR
16 4
= _3 vansw/antw
4 4
5.2.1 4sinx.cosx _ 2(2sinx.cosXx)
2sin’x—-1 —(1-2sin’x)
_ 2sm2x v 2sin 2x
—cos2x v'—cos 2x
=_2tan2x v answ/antw
3)
579 in15° B
5.22 4su1.1.7. cos15® _ — 2tan2(15°) v —2tan2(15°)
2sm-15°-1
=—2 tan30°
Y :(L_)
\»"3
2 24/3
=__-_ QOR/OF - \/_ v answ/antw
V3 3 )
[13]
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QUESTION/VRAAG 6

6.1 sin (x + 60%) + 2cosx=0
sin x cos 60° + cos x sin 60° + 2cosx =0 v expansion/uitbreiding
1. J3 o . ; :
el e s Bl 0 v'special angle values/

{ n spesiale ~~waardes
. Y
Ssmx = —2coSX———COSX
)

sinx = —4cos x —+/3 cos x v’ simpl/vereenv

sinx = cosx(—4—\/§) ‘/
; = sinx = cosx(—4 — 3 )
sinx _ cosx(—4—+/3)

cosx cosx
Stanx = —4—\/5 (4)
6.2 tanx=—4—\/§

tanx = —(4+«/§)

ref == 80.10° \/80.10:
x =-80.1° or/of 99.9° v'99.90
v'—80.1°
3)
6.3.1 =
I v(30°: 1)
2 v (=607 : 0)
i // \( v'shape/vorm
t —
éf
- » X
-1p0 ~40 0 a0 1 180 240
-+ ~
N L/
\-3 =
3)
6.3.2 ~.sin (x + 60°) > —2cos x
x €(-80.10°: 99.90°) OR/OF —80.10° < x <99.90° v'Veritical values/

kritiese waardes
v'notation/notasie
3)
[13]
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731 Area of'Opperviakte van APQR = %PQ.QR.sinQ
1 g,
= 73'(20 —4x)(sin 60°) v'subst into area rule/
i . subst in opp-reél
=10x — 2x2 ﬁ v'subst & simpl/
2 subst en vereenv
: 2
= 54/3x —/3x @
712 For maximum area/Vir maksimum opp: v (Area APQR)I =0
(Area APQR) =0
5v3-243x=0 v 543 = 24/3x
23x=5\3
5 L. . .
S M 0 2: or/of 2.5 v answ/antw
- = 3
OR/OF ®)
B = _L v formula/e
2a _ Y subst
54/3 5 1
R = e 27 or 2.5 v answ/antw
-(_\l 3) - - (3)
OR/OF
5\3x—/3x2 =0
3x(5-x)=0 ok ‘
_ J:X( £) v x-mtercepts/
S =0 orOS Ao x-afsnitte
X, = :" =7 or/of 2.5 Y subst
2 2 v answ/antw
(€]
713 RP? = QP? + QR? - 2.QP.QR.cosQ v'subst into cosine
=107 +2.5% — 2(10)(2.5)cos 60° rule/in cos-reél
— 8125 v'simpl/vereenv
. RP=9.01 vansw/antw
3)

vivatutorials.co.za | COACH VUY0




Viva

Tutorials

Mathematics Paper 2

Topic 3: Trigonometry

7.2

In AABC: sin/?:—h—
AB

h
sin B
In AABD: AB =BD and/en ADB = 90°— B [£Lsoflv A=180°]
sin2f  sin(90° - B)

SLAB=

AD AB
_ ABsin2p
" sin(90° - B)
__h . 2sin B.cos B
sin 8 cos B
=2h
OR/OF

In AABC: sinﬂ=i
AB

h
sin B
In AABD: AB=BD
AD? = AB’ + AB? —2AB.AB.cos2f

2 2

h Y ( h } [ h

AB=

(]

v'AB ito h and/en

v ADB =90°- S8

v correct subst into
cosine rule/subst
korrek in cos-reél

v'AD as subject/
onderwerp

v expansion/uitbrei

v'sin (90°— )
=cos ff

v answer ito h

(7)

v'AB ito h and/en 8

= + =0, .cos2f v'correct subst into
sin sin B sin 8 cosine rule/subst
2 2 52 korrek in cos-reél
h h h .0 3 7 . R e
= — +| = -2 — (1-2sin” B) expansion/uitbrei
sin 8 sin B sin B
=|— s +| — A -2|— h +4h* v’ multiplication/
sin sin B sin B vermenigv
= 4h? v'simpl/vereenv
. AD=2h v'answer ito h
(7
OR/OF
Split isosceles triangle ABQ into two congruent triangles AEB
and DEB. Then AABC = ABAE (AB=AC. ABE=BAC=8.h)
. AE=ED=BC=h
S AD=2h (7)
(15]
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QUESTION §

5.1 Given: smnl6°=p
Determine the following in terms of p. without using a calculator.

5.1 sin196° (2)
5.1.2 cos16° 2)
5.2 Given: cos(A —B) = cosAcosB +sinAsinB
Use the formula for cos(A —B) to derive a formula for sin(A +B) 3)
v1-cos’2A

5.3 Simpli completely. given that 0°< A < 90°. 5
plify cos(—A).cos(90°+ A) e G)

54 Given: cos 2B =—2— and 0° <B <90°

Determine. without using a calculator, the value of EACH of the following in its
simplest form:

54.1 cosB (3)

5.4.2 sinB 2)

5.4.3 cos (B +45°) (4)
21]
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QUESTION 6

In the diagram the graph of f(x)=2sin2x 1s drawn for the interval x e [-180° : 180°].

1

b

_180° —dp° 0° 9c)§ 190°

N N

6.1 On the system of axes on which f is drawn in the ANSWER BOOK. draw the graph

of g(x)=-cos2x for x € [-1807 : 180°]. Clearly show all intercepts with the axes,

the coordinates of the turning points and end points of the graph. (3)
6.2 Write down the maximum value of f(x)-3. (2)
6.3 Determine the general solution of f(x) = g(x). (4)
6.4 Hence, determine the wvalues of x for which f(x)<g(x) in the interval

x € [-180° ;: 0°]. (3)

12]
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QUESTION 7

E 1is the apex of a pyramid having a square base ABCD. O is the centre of the base.
EBA=6¢. AB=3m and EO. the perpendicular height of the pyramid. is x.

Volume of pyramid = %(arca of base) x (L height)

7.1 Calculate the length of OB. (3)
7.2 Show that cos® = 5
2./x? +5 (5)
7.3 If the volume of the pyramid is 15 m’. calculate the value of 8. (4)
[12]

vivatutorials.co.za | COACH VUY0



ViVCI Mathematics Paper 2 Topic 3: Trigonometry

Tutorials

QUESTION 5

In the diagram, the graphs of the functions f(x)=asinx and g(x) =tan bx are drawn on
the same system of axes for the interval 0° < x <225°.

4v4b
2
&g
1
0
-1
-2
5.1 Write down the values of a and b. (2)
32 Write down the period of f(3x). (2)
5.3 Determine the values of x in the interval 90° < x <225° for which Sf(x).g(x)<0. (3)

(71
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QUESTION 6
6.1 Without using a calculator, determine the following in terms of sin 36°:
6.1.1 sin 324° (1)
6.1.2 cos 72° 2)
- tan’ @ 5
6.2 Prove the identity: 1- 7 =cos @ @)
1+tan“ @

6.3 Use QUESTION 6.2 to determine the general solution of:

tan’ -l-x
oo L
1+ tan’ ! x 4
2 (6)
6.4 Given: cos(A —B) = cosAcosB + sinAsinB

6.4.1 Use the formula for cos(A - B) to derive a formula for sin(A - B). 4)

6.4.2 Without using a calculator, show that
sin(x + 64°) cos(x + 379°) + sin(x + 19°) cos(x + 244°) = 715-
for all values of x. (6)

(23]
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QUESTION 7

In ll:ne diagram, B, E and D are points in the same horizontal plane. AB and CD are
vertical poles. Steel cables AE and CE anchor the poles at E. Another steel cable connects

A and C. CE=8,6m, BE=10m, AEB =40°, AEC =70° and CED =27°

Calculate the:
7.1 Height of pole CD

7.2 Length of cable AE

73 Length of cable AC

<K< THE END >>>>>>

)
()

)
8]
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