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QUESTION/VRAAG 5

1.1
Ry % B <(90°:270°)
( ;Y
3 v i +y2 _ 2
¢
;x
x=—/8 =22 v x=—2x/§
cos f3
_ 22 v’ answer
3 3)
OR
sin 2 = % B &(90°;270°)
cos’ f=1—sin’ f v square identity
1 2
2
cos" f=1-| -
s-13)
8
cos’ = 5 v’ cos’ f
PG
cos B =——
3
_2\2
T3 v’ answer
3)
512 | sin2p
=2sin fScos B v" double angle
- 2(1) __\E v’ substitution
3 3
- 22
= ;Jg OR 2 _\/_
9 9
42
=_"¥= v’ answer
’ (3)
5.1.3 | cos (450° — )
=cos (90° - p) V' cos (90° - )
=sin S v' co-ratio
1
~3 v’ answer
OR 3)
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cos (450° — )
=c0s450°cos f +sin450°sin v’ expansion
=c0s90°cos f +sin90°sin S v reduction
=sin
— 1 v’ answer
3 (3)
4 ) 2
COS” X +sIn” x.cos” x
5.2.1 | LHS = -
1+sinx
2 2 =2
cos x(cos X +sin x) v’ factors
N 1+sinx V' sin® x+ cos® x=1
)
:l_sm X v’ cos® x=1-sin’ x
1+sinx
_ (1-sinx)(1+sinx) v’ factors
1+sinx
=1-sinx
=RHS
4
OR “4)
4 ) 2
COS” X +sIn” x.cos” x
LHS = -
1+sinx
cos4x+(1—cos2 x)cos2 X v sin?x=1-cos? x
1+sinx
B cos* x+cos’ x—cos” x v/ expansion
1+sinx
- 2
=1_Sﬂ v cos® x=1-sin’ x
1+sinx
(1-sinux)(1+sinx) v factors
1+sinx
=]-sinx
=RHS “4)
OR
RHS =1-sinx
) I+sinx I+sinx
= (1-sinx)x—— VX
1+sinx 1+sinx
B 1-sin’ x v" product
1+sinx
2
_ Ccos"x v 1—sin® x =cos® x
I+sinx
cos’ x(sin2 x+cos’ x) V' 1=cos® x+sin’ x
I+sinx
4 2 2
_ COS" X+CO0S” x.8In" X
I+sinx
=LHS 4)
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522 | sinx+1=0 v sinx+1=0
sinx =-1
ref. £ =90°
x =270° v x=270°
@)
523 |  cos'x+sin®x.cos’ x
1+sinx
y=1-sinx
.. Minimum = 0 v'v" Minimum = 0
(2)
53.1 | sin (A_B)
=cos [90O — (A — B)] v’ co-ratio
=c0s[(90°~A)—(-B)]
=c0s(90°—A)cos(—B)+sin (90°— A)sin (-B) v’ compound angle
=sin A cos B+cos A (—sin B) v reduction
=sin A cos B —cos AsinB
(3)
OR
sin (A — B)
=Cos [90O - (A - B)] v’ co-ratio
=cos[(90°+B)—A]
=c0s(90°+B)cos A+sin(90°+B)sin A v' compound angle
=—sin Bcos A+cosBsin A v" reduction
=sin AcosB—cosAsinB
3
5.3.2 | sin48°cosx—cos48°sin x =cos2x
sin (48°—x)=cos2x v compound angle
sin(48°—x) =sin(90°—2x) v co-ratio
48°—x=90°-2x+£k360° or v

48°— x =180°—(90°—2x) + k.360°
x=42°+k.360° —3x=42°+£k.360°
x=—14°—k120° ke Z
OR
sin 48° cos x —cos 48°sin x = cos 2x
sin(48° —x) =cos2x
c0s(90°—48°+x) =cos 2x
cos (42° + x) =cos2x
42°+ x =2x+k.360° or
—x =-42°+k.360°
x=42°—k.360°

42°+x=360°—-2x+£.360°
3x =318°+£.360°

x=106°+k120° keZ

<\

both equations

general solution
general solution; k € Z

)

compound angle

co-ratio

both equations
general solution
general solution; k € Z

©)
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5.4 sin3x+sinx
cos2x+1
_sin(2x+x)+sin(2x —x) V' 3x=(2x+x)

cos2x+1
_sin2xcos x +cos 2xsin x +sin 2x cos x —cos 2xsin x
B 2cos’ x—1+1
_ 2sin2xcosx
© 2cos’x
2(2sinxcosx)cosx
- 2cos’ x

_ 4sin x cos® x
2cos’ x
=2sinx

OR
sin3x+sinx

cos2x+1
sin(2x + x) + sinx

2
2cos x—1+1
sin2xcosx + cos2xsinx + sin x

2cos’ x
~ 2sinXxCOSXCOSX + cOos2xsinx + sinx

2cos’ x
sinx(Zcos2 X + cos2x + 1)

2cos’ x
sinx(Zcos2 x +2cos’x -1 + 1)

2cos’ x
=2sinx

v’ expansion

v' simplification

v’ answer
v 3x=(2x+x)
v

v’ expansion

v" common factor

v' answer

v" double angle of cos2x

v' sin2x =2sin xcos x

(6)

double angle of cos2x

v' sin2x =2sin xcos x

(6)

[31]
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QUESTION/VRAAG 6
) y
1
0 45° 90° 180° X
-1
-2
6.1 Period = 180° V' 180°
(1)
i i
6.2 el—1 OR e|-0,71;1 OR - vi——
g { 2 } vel ] 2 2
2
v oye|l—:1
()
6.3.1 x€(45°;90°) OR 45°<x<90° vV xe(45°; 90°)
()
6.3.2 f(x)+1<0
f(x) <-1
x€[105°; 165°] OR 105° <x<165° vV xe[105°; 1659
(2)
6.4 p(x) = _2sin2x v reading off
2sin2x=—1 OR 2sin2x=1 Jx)="Tor
—fx)=-1
k=15° or k=75° v 15° v 75°
3)
6.5

g(x)=—cos(x+45°)
h(x)=—cos(x+90°)

h(x)=sinx

v’ —cos(x+90°)

v' answer

@

[12]
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QUESTION/VRAAG 7

DBE/November 2023

T
7.1 1 )
Area ASTK = Ep(SK)sma
1 .
q= By p (SK) simo substitution into the
correct formula
SK = IL answer
— psina
7 p
2q
psina
(2)
7.2 RKS= /3 v RKS=p
RS ) )
=2 _tan v correct trig ratio
. B g
RS = 2q t.an p
psina @)
OR
RS SK A
sinf# sin(90° — B) RKS=/
RScos f = SKsin S sin 3
RS = SK tan tan S =
2gtan cos
RS = 24507 (2)
psina
7.3 ~2(2500) tan 42° correct substitution
- 80sin o of values into RS

sina = z—Ztan42° OR sina =0,80...

a =53,51°

value of sina

answer

3)

[7]
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QUESTION/VRAAG 5

5.1 | 1—sin(—@)cos(90°+80)
cos(@ —360°)

_1-(=sing)-sin0) /sing v —sing

cos @ Y cos O
1= sin’ @
"~ cos®
cos’ @
- cos @ v cos® @
=cosd v’ answer
(5)
5.2.1 | cos200°
= —cos 20° v" reduction
=P v’ answer
(2)
522 sin(— 7()°)
=—sin70° v reduction
=—co0s20° v’ answer
==p
OR/OF 2)
sin(—70°)
= —sin70° Y reduction
v’ answer
==p
(2)
5.2.3 | sin10°
cos(2(10°)) =1—2sin*10° v double angle

2sin”10° =1—cos 20°

. [1—cos 20°
sin10° = % v" sin10° as subject

2 o _ 1- p
sl 0" = 7 v’ answer
3)

OR/OF
sin10°
sin(30°—20°) v’ using special angle
=sin30°c0s20° - cos30°sin 20° v expanding
:l _ﬁ /1_ 2:p_\/§\/1_p2 v’ answer

2P NTE 2 3)
OR/OF
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sin10°
sin(70°—60°)

=s1n70°cos 60° — cos 70°sin 60°

TP et N

OR/OF

sin10°
=co0s&80°

cos(60° +20°)

=¢0s60°c0s20° —sin 60°sin 20°

using special angle
expanding

AN

v answer

)

v using special angle

v' expanding

:lp_ﬁmh—pz v’ answer
2 2 (3)
53 | cos(A+55°)cos(A +10°)+sin(A + 55°)sin(A +10°)
= cos[A +55° — (A +10°)] v'v" compound
= cos 45° identity
IR
NG o v’ answer
3)
54.1 LHS cos 2x.+ sin 2x —cos” x RS = —sin x
sinx —2cosx
cos? x—sin? x+2sin xcos x —cos’ x 5 .
= ; v cos” x—sin” x
Sinx—2cos x v 2sinxcos x
. )
_ —sin” x+2sinxcosx
sinx—2cosx
_ —sin x(sin x — 2 cos x) v' common factor of
sinx —2¢cos x —sinx
=-—sinx
.. LHS = RHS
3)
54.2 | cos2x+sin2x—cos® x

—3sin? x + 6sin xcos x

. 2
coS2x+sin2x—cos” x

— 3sin x(sin x — 2 cos x)

_ €08 2x +sin2x —cos’ x 1
(sinx —2cos x) —3sinx
. 1
(esinx)x— L
—3sinx
!
3

v" common factor of
—3sinx

v’ substitution

v' answer

3)
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5.5.1 | 3tan4x =—2cos4x
sin4x
3 ( cos 4xj =—2cos4x v’ identity
3sin4x+2cos’ 4x=0
3sin4x +2(1—sin® 4x)=0 v 1-sin® 4x
—2sin’ 4x+3sin4x+2=0
(2 sin4x + 1)(sin 4x — 2) =0 v" factors
sindx = —% or sin4dx # 2 4)
5.5.2
sindx =——
2
ref. £ =30°
4x =210° + k.360° or 4x=330°+ k360° v glo ;330°
X=52,5°+k90° ; keZ x=82,5°+k90° ; keZ Y 52,5°;825
v k90° keZ
3)
[28]
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QUESTION/VRAAG 6

DBE/May/June/Mei/Junie 2023

6.1 Period = 180° v answer
1)
6.2
Y
3
2 A
x-1ntercepts
1
v/ turning points
—-90° —4X %50 90° I3 180°
~ v’ end points
2
-3
3)
6.3 yel-1;1] ORIOF —1<y<1 v answer
(1)
6.4 g(x)=—cos2x
g(x+45°) = —cos 2(x + 45°) v’ —cos 2(x +45°)
=— cos(2x + 90°)
— sinox v\ answer
)
6.5.1 x€(-90%—-45°) OR/OF —90°<x<—45° vV xe(-90%-45°)
2)
6.5.2 2cos2x—1>0
cos 2x > = v cos2x>l
2 2
1 1
—Cos2x <~ v —cos2x < ——
2 2
xe (— 300;300) OR/OF —30° < x < 30° v x =+30° v interval
4)
[13]
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QUESTION/VRAAG 7

8 100°

20

30°

7.1.1 A
—C = cos 30°
20

AC=20cos 30°

v trig ratio

AC= 10\/5 = 17,32 units v’ answer
(2)
OR/OF
AC _ 20 y
sin 60° - sin90° trig ratio
S AC=20sin60=17,32 v answer
(2)
712 | AB* = AC* +BC? - 2AC.BCcosACB Y’ cosine formula
AB’ = (1 0‘/5)2 +8 - 2(1 O\/§X8)cosl()0° v substitution into
cosine formula
AB = 20,30 units v’ answer
(3)

1.2 sinADB _ sinABD v sine formula in AABD
AB AD
sin ADB _ sin73,4° v/ substitution into
20,3 20 sine formula
sin ADB = 20,3sin73,4
20
ADB = 76,58° v’ answer
3
[8]
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QUESTION/VRAAG 5
5.1.1 sin(360°+x)
—sinx v + v sinx
(2)
512 2 v'v' substitution
x —coordinate = («/E ) - (—3)2
=2
tanx =—— v" method
_3
2 (3)
OR/OF
2
x —coordinate = (E) - (3)2 v'v' substitution
=2
tan x = E
) v method
(3)
5.13 cos(180°+ x)
=oosx v — v cos x
(2)
5.2 c0s(90° + 6)
sin(@ —180°) + 3sin(—6)
i ~sing v sing
sin(— (180° - 6))—3sin @ v —3sin@
—sin@
= v i
—sin6—3sind sind
_ —sind
—4sind v simplification
1
y | v’ answer
(5)
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5.3 (cosx+2sinx)(3sin2x—1)=0
cosx+2sinx=0 or 3sin2x-1=0 v’ both equations
1 . 1
tanx:—E sm2x:§ v tanx=—%
ref £=26,565...° ref £=19,471...° v sin2x—L
3
x=153,43°+£k180°; ke Z x=9,74°+ k.180° ke Z
v’ x=153,43° OR
OR/OF or x=153,43° &333,43°
x=153,43°+k360°; ke Z x = 80,26° + k. 180°; Y x=9,74° & 80,26°
vV +k180°; keZ
keZ
or
x=33343°+k360°; keZ )
54.1 LHS =cos(x + y).cos(x — y)
=[cos x.cos y —sin x.sin y]cos x.cos y + sin x.sin y| v expansion
=cos’ x.cos” y —sin” x.sin” y v’ simplification
= (1—sin2 xXl—sin2 y)— sin” x.sin” y v’ square identity
=1+sin” x.sin> y —sin”> x —sin” y —sin” x.sin” y v product
=1-sin’ x—sin’ y =RHS
4)
542 1—sin® 45° —sin” 15°

= c0s(45°+15°).cos(45°—15°)

= cos 60°.cos 30°

(3]

v identifying x and y

v’ substitution

v’ answer

)
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1—sin® 45° —sin” 15° v’ identity
=sin’ 15°+cos’ 15° —sin® 45° —sin* 15°
2
2
=cos’ 15° —(£]
2
=cos’15°— 1
_ 2cos’15°—1
2
_cos30°
2
\E 1 v’ substitution
= — X —
2 2
\/3_, v’ answer
T4 3)
OR
1—sin? 45°—sin”15°
= cos’ 45°—sin’ (450—30") )
, v’ expansion
= (Lj —(sin45°cos30° —cos 45°sin 300)2
2 v' substitution
2
R O EEVE R |
2 (2 2 2
2
(B
2 (242 242
2
1 (B
2 (242 242
_1 (3.1
2 8 4 8
v’ answer
_\3 3)
4
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14

DBE/November 2022

5.5.1 16sin x.cos® x —8sin x.cos x

= SSinx.cosx(Zcos2 x—l)

v" factorisation

= 4sin 2x(cos 2x)
) v 4sin2x v cos2x
=2smdx
v" double angle
OR/OF
4)
165sin x.cos’ x —8sin x.cos x
=16cos” x(l sin 2xj - 8(1 sin ZxJ
2 2 v' factorisation
1.
= 8(2 cos® x — 1)(— sin 2xj
2
i 42151.n ix' cos 2x v 4sin2x v cos2x
—oSmAx v" double angle
4)
552 16sin x.cos’® x —8sin x.cos x = 2sindx
Minimum at x = 67,5° v’ answer
(1)
[30]
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QUESTION/VRAAG 6
v
! f
B g A60°): )
S X
—180° -90° 0 90° 180°
f
6.1 180° v’ answer
@)
6.2.1 k=3= 1,73 v’ answer
@)
6.2.2 B(—120°; \/g) v x=-120°
€))
6.3 Range of g: yvel-2;2] v yel-2;2]
Range of 2g(x): yel-4; 4] v\ answer
2)
OR/OF ANSWER ONLY: Full marks
Rangeof g: 2<y<2 v 2<y<2
Range of 2g(x): 4<y <4 v’ answer o
6.4 xe[-65°; —5°] vV o xel[-65%; —5°]
(2)
OR/OF
—65°<x <-5° vV —65°< x<-5°
2)
6.5 SINX.COSX = p
4sinx.cosx=4p oo
2sin2x=4p 2sin2x =4p
v =+
4p =42 4p =12
1 v’ answers
P = 55 ANSWER ONLY: Full marks 3)
[10]
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QUESTION/VRAAG 7

DBE/November 2022

459

7.1 AD? = AB’ +BD?
_ ( J5 p)2 +(2p)’ v’ substitution in Pythagoras
AD’ =9p*
AD =3p v' answer
(2)
7.2 CD _ 3p v' correct use of sine rule

sin(135°-x)  sinx

3psin(135°—x)
sin x

CD=

CD _3p(sm135 cos x—cos 135°sin x)

- sin x
3p(sin 45°cos X +cos 45°sin x)

3p 700sx+—s1nx

3p J (cosx+sinx)

sin x
3p( sin x + cos x)

\/Esinx

CDh=

v 135° —x

v" compound angle

v’ special values

v" factorisation

€))
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7.3 1 v' correct use of area rule

Area AADC = E(AD)(CD)sinAf)C

1 3p(sinx +cosx)) .
== (3p)( J(Sm45°)
2 V2 sin x
=1(30 30(sin110°+cos110°) Gin45e Y .
V25sin110° v" substitution in area rule
=143,11m* v’ answer
A3)
[10]
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QUESTION/VRAAG 5

P(-7:4)

DBE/2022

5.1.1 OP= (_ 7)2 +(4)2 v" substitution
v’ answer
—J65 Answer only 2/2 Q)
5.1.2(a) 4
tan@ =—5 v’ answer
(1)
5.1.2(b) | cos(@—180°) = —cosd v’ reduction
_ 1 v’ answer
J65 )
52 sin xcos x + sin x = 3cos” x + 3cos x
sinxcosx +sinx —3cos* x—3cosx =0 v RHS=0
sin x(cos x +1) —3cos x(cosx+1) =0 v' grouping
(cos x +1)(sinx —3cos x) =0 v’ factors
cosx =—1 or sinx =3cosx v both equations
tanx =3
x=180°+ k.360° or x=T71,57°+k180° ; keZ v x=180°
v x=71,57°
v +k180°% ke Z
OR/OF (7)
sin x cos x +sinx = 3cos” x + 3cos x
sin xcos x +sinx —3cos” x —3cosx = 0 v RHS =0
sin x(cos x +1) —3cos x(cos x +1) =0 v' grouping
(cos x +1)(sinx —3cosx) =0 v' factors
cosx =—1 or sinx =3cosx v’ both equations
tanx =3 v x=180°
R R _ o o v x=71,57° and
x=180°+ £.360° or x=71,57°+ k360° or 251,57°
x =251,57°+ k.360° ke Z v +£360°% keZ
)
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5.3.1

LHS = sin3x y 1+ cos3x

1—cos3x 1+cos3x

_ (sin3x)(1+ cos 3x)
(1—cos3x)(1+ cos3x)

_ (sin3x)(1+ cos3x)
1—cos”3x

_ (sin3x)(1+ cos3x)
sin® 3x

_ I+cos3x
sin3x
=RHS
OR/OF

LHS = sin 3x y sin 3x

1-cos3x sin3x

< 2
sin” 3x

~ sin 3x(1—cos3x)

1—cos?®3x

™ sin3x(1—cos 3x)

_ (I=cos3x)(1+ cos3x)
sin 3x(1 —cos 3x)

_ 1+cos3x
sin3x

= RHS

v multiply by “1”

v 1—cos® 3x

v’ square identity

v/ multiply by “1”

v’ square identity

v factors

3)

3)

532

undefined when sin3x =0 and 1-cos3x=0

3x=0° or 3x=180° and 3x =0°or 3x =360°

x=0° or x=60°

v'sin3x =0 and
1—cos3x=0
v 0° v 60°

3)

[18]
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QUESTION/VRAAG 6
6.1 in 10° )
_sin10% | an(360° — 0).sin 20
cos 440°
20° v’ —tand
= SO8%T _ tan A(2sin O cos O) Y cos 80°
cos 80° v’ co-ratio
v double angle
. % .. .
_q_sin 0 (2sin Ocos 0) quotient identity
cos @
= 1-2sin’ @
= cos 26 v answer
(6)
6.2.1 | sin(60°+ 2x) +sin(60° — 2x) = k cos 2x
(sin 60° cos 2x + cos 60°sin 2x) + (sin 60° cos 2x — cos 60°sin 2x) = k cos 2x| v both expansions
2sin 60°cos 2x = kcos 2x correct
2[%} cos 2x = k cos 2x v’ special Zs
k=3 v answer
3)
6.2.2 | tan60°[sin(60° + 2x) + sin(60° — 2x)]
=tan 60°[k cos 2x]
v’ special £
=3 (\/5 cos 2x)
=3(2cos’ x—1) v double /s
2 v i.t.
=3(2<\/;> _1) answer 1.t.0 ¢
—6lr )3 3)
=6t-3
[12]
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QUESTION/VRAAG 7
y
1
A
/ g
—-90° —-60° -30° 0° 0° 60° 90 120°  150° 180° 21 240° x
\
B J
-1
7.1
o) o)
2 2
1 (_ lj v' y-values
2 2
= i v
I unit Answer only 2/2 answer
(2)
7.2 R ; { 1 1}
ange o Tye|l——; —
g oy 25
Range of 3f(x)+2: ye F; 31} OR/OF 1 < y< 31 v’ critical values
2 2 2 2 v’ answer
(2)
7.3 x =90° Vv x=90°
(2)
7.4.1 x €(30°; 90°) U (210°;240°] v' xe€(30°; 90°)
v (210°;240°]
OR/OF )
30°<x <90° or 210°<x<240° v 30°< x <90°
v 210°< x £240°
2)
7.4.2 x € (—55°; 125°) v’ critical values
v’ answer
OR/OF ()
—55°< x <125° v’ critical values
v’ answer
(2)
[10]
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0,915 m E
A
0,5
C
D
B
FIGURE I FIGURE II (top view)
8.1 S _inl5e trig ratio
0,5
= answer
sin15°
AB=13 m Answer only 2/2 (2)
8.2 BE® = AB? + AE? — 2(AB)(AE)cosBAE correct use of cosine rule
BE? =(1,93) +(0,915) —2(1,93)0,915)c0s120°) substitution
BE=2,52 m answer
)
8.3 BF

BF = FD =§(2,52) 1,80 m

Area ABFD = % (BF)(FD)sinBFD

_ 1 (1.8)(1.8)(sin75°) correct substitution into
2077 the area rule
=1,56 m? answer
3
[8]
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QUESTION/VRAAG 5

DBE/November 2021

5.1 sin 140°.sin(360° — x)
cos 50°. tan(—x)
_ Sin40%(zsin x) v sind0° v —sinx
sin 400(— tan x) v’ co-ratio ¥ —tanx
_ —sinx
__sinx v tanxzsmx
COS X COoS X
=Ccosx v’ answer
6
5.2 —2sin? 1
LHS = — =5 X+ cosx+ RHS = 2cos x—1
1—cos(540° — x)
LHS = —2(1-cos’ x)+cosx +1 v’ identity i. t. 0. cos x
1—(—cosx) V' c0s(540° — x) =—cos x
2
LHS = 2+2cos” x+cosx+1
1+cosx
2
LHS = 2cos” x+cosx—1 v' standard form
1+cosx
LHS — (2cosx —1)(cosx+1) v’ factors
1+cosx
LHS =2cosx—1
..LHS =RHS
4)
5.3.1 sin36° = 1_p2 A
1-p? 1 v" method
tan36° = o
p 36° [ P
P value of p
OR/OF v answer
(3)
2 0O _1_ o 2 o
cos“36°=1-sin" 36 v method
€0s36° = 1 (1-p*)
v cos 36°=p
=p
tan 36° — sin 36
cos36°
1- p2
= v’ answer
P 3)
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53.2 cos108°
= —cos72° v" reduction
= —cos (2x36°) v double angle
2 .
=—(2cos” 36°—-1) v’ expansion
=2p*+1 v answeri.t.o.p (4)
OR/OF
cos108° ]
= —Cos72° v" reduction

=—cos (2%36°)

= —(1-2sin” 36°)
:4+2@L1ff
=—1+2(1—-p?)
=2p*+1

OR/OF

cos108°

=—cos 72°

=—cos (2%36°)

= —(cos” 36° —sin’ 36°)

=—(p2—(ﬁ)zj

——(p--p»))
=-2p° +1

OR/OF
cos108°

= cos(2x 54°)
=2c0s*54°—1
=2(1-pH)-1
=1-2p°
OR/OF

cos108° = cos(72°+36°)
=c0s72°c0s36°—sin 72°sin 36°
=(2cos’36°—1)cos36°—(2sin36°c0s36°)sin 36°
=2c0s’ 36°—c0s36°—2c0s36°sin’ 36°

2
=2p3—p—2pbﬁ—pﬂ
=2p’—p-2p+2p’
=4p’-3p

v" double angle

v’ expansion

v’ answeri.t. o.p

“4)

reduction
double angle

S S

v’ expansion

v’ answeri.t. 0.p

“4)

v" double angle
v'v' expansion

v’ answeri.t. 0.p

“4)

v' expansion

v" both double angle identities

v" value of sin 36°
v’ answeri.t. 0.p

“4)

[17]
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QUESTION/VRAAG 6
6.1.1 cos(a + f3)

= cos(a —(=/)) V' cos(a—(=p))

= cos a cos(—/3) +sin asin(—/3) v/ expansion

= cosa cos 3 +sina(—sin f3) v reduction

=cosacos f—sinasin f Q)
6.1.2 2 cos 6x cos 4x —cos10x +2sin’ x

=2 cos 6x cos 4x —cos(6x + 4x)+2sin’ x ¥ cos10x = cos(6x + 4x)

=2 cos 6x cos 4x — (cos 6x cos 4x — sin 6xsin 4x)+2sin’ x v expansion of cos(6x + 4x)

= c0s 6x cos 4x + sin 6xsin 4x +2sin” x

=cos 2x +2sin” x v’ cos 2x

=1-2sin’ x+2sin’ x v 1-2sin’ x

-1 v answer (5)
6.2 tanx = 2sin 2x

zg:; =2(2sinxcosx) v" quotient identity

sin x = 4sin xcos” x
4sinxcos’ x—sinx =0
sinx(4cos’x—1)=0

double angle identity

v' factors
sinx =0 or cos? x =1
B 4 v" both equations
CoSX =— —
2 L ene
x=180°+k360% keZ or x=120°+k360% kez |V X71807
¥ = 240° +k.3600; keZ x = 120°& 240° OR/OF
x= £120°
OR/OF v k360°% keZ
tan x = 2sin 2x (7
SInx _ 4sin xcos x v' quotient identity
CoS X
sin x = 4sin xcos® x
4 . 2 _
sinxcos“x—sinx =0 v identity
4sin x(1-sin” x)—sinx =0
3sinx—4sin’ x=0
sin x(3—4sin’ x) =0 v factors
A B .3
v o or st x = 4 v both equations
sinxzﬁ or sinx:—ﬁ v x=180°
2 2 v x=120°& 240° OR/OF
x=180"+£k.360",keZ or x=120"+k.360",keZ x= +120°
or x = 240° +k.360°,k € Z Y k360% kez
(7)
[15]
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QUESTION/VRAAG 7
7.1
y
2
1
L T
g x| v both
~180° —9(° 0 9(° 80° turning points
S~ - v" both
=1 fa x intercepts
(-30° & 150°)
_2 v shape
3)
7.2 Period = 120° v’V answer
2)
7.3 x=-30° v’ answer
(@)
7.4 Range of/waardeversameling van g: ye[-1;1]
Range of/ Waardeversameling van % g ye {— % ; l}
) 1 1 3 v’ critical values
—_o+ 1 —_ .=
Range of/ Waardeversameling van 5 g+l ye {2 ; 2} v correct
notation
OR/OF 2
4 1 1 3
Range of/ Waardeversameling van 5 g+ 1: 5 <y< 5 v’ critical values
v’ correct
notation
()
[8]
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QUESTION/VRAAG 8

T
90° + x
x (
Q 5 L3
8.1 In ASQR:
QS QR
sinx  sin(90° +x) v’ correct use of sine rule
Qs _ 5
sinx  cosx v sin(90° +x) = cos x
QS=5s1nx v QS=5s1nx
COS X COS X
QS =5tanx
3)
8.2 QT _ TS v’ correct use of sine rule
sin(180°~2x) sinx
QT _ Stanx v TS = QS = Stanx
sin2x  sinx
QT:M v of - dtanxsin2x
sin x QT = sin x
S(Smxj (2sin x cos x) .
OT = COS X . Vv tan 2 SIX
sin x COS X
OT = 5sin x (2sinx) v’ sin2x=2sinxcosx
sin x
QT =10sinx (5)
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OR/OF

QT? =QS? + TS? — 2QS.TScosQST

QT? =(5tanx)” + (Stanx)” — 2(5 tan x).(5 tan x)cos(180° - 2x)
QT? =50tan” x—50tan” x(—cos2x)

QT? =50tan” x(I + cos2x)

QT? =50tan” x(1+2cos” x—1)

QT? =50tan” x(2cos’ x)

2

QT? =100 "= (cos’ x)
COS X

QT? = 100sin* x

QT= 10sinx

OR/OF

TS*=QS*+TQ* —2QS.TQ.cos x
(5tanx)* = (Stanx)* + TQ* —2(5tan x).TQ.cos x
0=TQ*-2(5tan x).TQ.cos x
0= TQ[TQ —10tanx.cosx]
TQ=10tanx.cosx (TQ=0)

sin x

=10

.COS X
COS X

=10sinx

v’ correct use of cos rule
v' TS = QS = 5tanx

v cos2x=2cos’ x—1 &
reduction

sin x

v tanx=
COS X

v QT?= 100sin’ x

)

v’ correct use of cos rule
v TS = QS = 5tanx
v’ quadratic equation ito

1Q

v'TQ=10tan x . cos x
sin x

v tanx=
COS X

©)

8.3

Area of ATQR = %.TQ.QRsin TOR

1 D - o
) (10sin 25°)(5) sin70°) v’ correct substitution into
y. the area rule
= 9,93 unit v answer
2)
[10]
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QUESTION/VRAAG 5
5.1 tan(— x).cos x.sin(x — 180°)—1
= —tan x. cos x.sin(—(180° — x))—1 v’ —tan x
—qi . —sinx
= Smx.cosx.(—sinx)—l v —sinx v
COS X COS X
=sin’ x—1 v sin® x -1
=—cos’ x v/ answer
(5)
5.2.1 cos 215°
=—cos 35° v" reduction
-m v’ answer
(2)
52.2 sin 20°
= cos 70° v co-function
= cos 2(35°)
= 2cos”35°—1 v’ double angle
expansion
=2m’ -1 )
v" answer in terms of m
OR (3)
= sin (55° —35°)
= sin55°c0s35° — c0s55°sin35° v" compound angle
expansion
=m.m—\/l—mz.\/1—m2 5
v c0s55°=~1-m" or
_ 2 (1_.,2
=’ ~(1-m*) §in35° = /1—m’
= 2m? -1 v/ answer in terms of m
(3)
53 cos4x.cos x +sin4x.sinx = —0,7

cos(4x—x)=-0,7
ref £ =45,57...°

3x =180°—-45,57..°+ k.360°0r 3x =180°+45,57...°+k.360°
3x =134,43°+ £.360° or 3x=225,57°+k.360°
x=4481°+k.120°; ke Z x=7519°+k.120°; keZ

v" compound angle

v 3x=134,43° or
225,57°
v’ x =44,81° or 75,19°
vV +£k120° keZ
(4)
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5.4 RHS = cos? x —sin® x

LHS = sin 4x.cos 2x — 2 cos 4x.sin x.CoS x

tan2x
_ sin4x.cos 2x —cos 4x.sin 2x v’ sin2x
sin2x % sin2x
cos2x cos2x
) CcoS 2x
=sin(4x — 2x)(_—j v’ sin(4x —2x)
sin 2x
=Cos2x v’ cos2x
=cos® x —sin® x
LHS = RHS 4)
[18]
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QUESTION/VRAAG 6
6.1 1—2sin’ x = —sin x v 1dent1ty
2sin® x —sinx—1=0
(2sinx+1)sinx—1)=0 v’ factors
. . Vo 1
sinx =—— or sinx =1 SInx =-——
2 2
ref /£ =30° ref / = 90° Y sinx=1

x=210°+£k.360°
or x=330°+k.360°

x =90°+£.360°

x=-—150° or x=—30° or x=90°
OR

cos2x =—sin x
cos 2x =—cos(90° — x)

2x =180° — (90° — x) + £.360°  or
2x =90° + x + £.360° or
x =90°+£.360°

2x =180°+(90° — x) + £.360°
2x =270°—-x+ k.360°
x=90°+£.120°

x=-—150° or x=—30° or x=90°

OR

cos2x =—sinx
cos 2x = cos(90° + x)

2x =90°+ x + £.360° or
x =90°+£.360° or

2x = 360° — (90° + x) + k.360°
3x = 270° + k.360°
x=90°+ k.120°

x=-—150° or x=—30° or x=90°
OR

cos2x =—sinx
sin(90° — 2x) = —sin x

90°—-2x=180+x+k.360° or 90° —2x =360°—x + £.360°
x=-30°+k.120° x =-270°+k.360°

x=-—150° or x=—30° or x=90°

v —150°and —30°
v 90° (A)
(6)

v" co-functions

v 2x in quadrant 2
v' 2x in quadrant 3
v both general
solutions
v' —150° and -30°
v 90° (A)
(6)

v" co-functions

v 2x in quadrant 1
v 2x in quadrant 4
v both general
solutions
v' —150°and -30°
v 90° (A)
(6)

v" co-functions

v 90°-2x in
quadrant 3

v 90°-2x in
quadrant 4

v both general
solutions

v’ —150°and -30°

v’ 90° (A)

(6)
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6.2
Ahy
f
A
0° 0° X
g
6.2.1 | A(-150°0,5) B(-30°;0,5)
AB =-30°—(-150°) v' AB =-30° — (-150°)
= 120° v
AB=120 Answer only: Full marks & Vet 2)
6.2.2 x €(0°% 90°) or xe(90° 180°) v xe(0%90°) v xe(90°% 180°)
2)
OR
0°<x<90° Or 90°<x < 180° v 0°<x<90° ¥ 90° < x <180°
2)
6.2.3 cos2x=k-3
k-3<-1 or k-3>1 vV k-3<-1 or k-3>1
k<2 or k>4 | Apswer only: Full marks vV k<2 Y k>4
OR 3)
X
4
y=cos2x +3
2
v’ graph of y = cos2x + 3
0] y
v v
k<2 or k>4 Answer only: Full marks k<2 k>4
3)
[13]
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QUESTION/VRAAG 7

A D

30°
X
2x
E
7.1 In ABCE:
CE  BC
sinB  sinBEC
CE _ BC v’ correct use of sine rule
sin30°  sin2x
CE = B?51n30° v CE = B?smSO
sin2x sin 2x

In ACDE:
DC ~
CE tan DEC v’ correct trig ratio

BC.sin30°
DC=— (tanx) v" Subst CE

sin2x
BC sin x .

DC= . sin x

4sinxcosx[cosx} v’ 2sinxcosx v’

BC CcoS X

DC=——

4cos” x

(6)
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7.2
4cos” 30°
_ BC
T —\2
{ﬁj
2
BC
= T v DC == E
3
..BC=3DC
But AB=DC [opp sides of rectangle/teenoorst. sye
v reghoek]
..BC=3AB v  BC =3AB
Area of rectangle = (AB)(BC)
= (AB)(3AB) v/ substitution into area
=3AB’ formula
3)
[9]
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QUESTION/VRAAG 5
y
A(130,9°;0,33)
0° 90° 180° *
f
5.1 | Period of g=360° v’ answer
1)
5.2 v A
Amplitude of f= 1 answer () 1
2 (1)
53 | £(180°) — g(180°)
()
AL ‘
1)
54.1 | x=140,9° v’ x=140,9°
(1)
542 J3sinx+cosx>1
——sinx+ lcosx > 1 v" dividing by 2
2 2
sin x cos 30° + cos x sin 30° 2% Y c0s30% sin30°
. oy > 1 ) o1
s1n(x+30)_5 v sm(x+30)25
sin(x +30°) = % at x=0°or x=120°
-.x€[0°;120°] OR 0°< x <120° v interval
4)
[8]

Copyright reserved/Kopiereg voorbehou
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief




Downloaded From:

Mathematics P2/ Wiskunde V2 12 DBE/November 2020
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 6
Aly
(-5;12)
<
N
X
(0] T
6.1.1 12 2
tan6’=—? or —2; V answer
(D
6.1.2 | (OP) = (=5)" + (12)° v’ Pythagoras
OP=13 v OP
5
cos¢ = 13 v_ answer
3)
6.1.3 | . o b
sin(0+90%) =— v sin(6+90°) = %
P(5:12) ° ’
cosf =— v’ cos @
—S_b 13
13 65 0 sy b
: /\ 1365
75 0 X v' value of b
Sa;b) & a
. a ’ v oy 4
cos(90°+0) = cos(+90% =43
v’ —sin@
—sinfd = 4
6,5
J12_ae ¢ v’ value of a
13 6,5
b=1(65)% - (~6)> =2
=4/(6,5)" —(-6) =73 v value of b
4)
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6.2 sin 2x.cos(—x) + cos 2x.sin(360° — x)
sin(180° + x)

sin 2x cos x + cos 2x( — sin x)

v" cos(—x) = cos x

02 )‘Smx v $in(360° —x) = —sin x
==y v sin(180° + x) = —sin x
—sinx
_ Smx v/ numerator = sin x
—sin x
=-1 v answer
)
6.3 6sin2x+7cosx—3:0
) v’ identity
6(1—-cos“ x)+7cosx—3=0
6—6coszx+7cosx—3:O
v standard f
6cos2x—7cosx—3=0 plancard 1ok
v’ factors
(3cosx+1)(2cosx—-3)=0
COS X = _% or oS x = % (N/A) v" both solutions of cos x
Sox=109,47°+ k.360°% ke Z or v’ x=109,47° & 250,53°
x =250,53°+£k.360°% ke Z v +k360% keZ
(6)
6.4 1
x+— =3cos A
X
1 2
(3cosA) :()H_j v'squaring both sides
X
2 , 1 242 1
9cos” A=x"+—+2 V' 9cos® A=x"+—+2
X X
9cos’ A=2+2
4
2 -
R A_9 \/coszA:g
_ 2
:z(ij_l
9
_ 1
9 v
answer
OR
(5
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X2 -2+ iz =0
X
2
1
(x - —j =0
X
x2 =1
x =1
3cosA =2 or 3cosA=-2
COSA = % or COsA = —%
3 3
c0s2A = 2cos’A — 1 v ox=+1
2 2
:2(izj 1 /cosA=§
3 2
1 v COsA = — 3
? v'double angle identity
v’ answer
(&)
[24]
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QUESTION/VRAAG 7
7.1 3
tan30°:Q OR V'V trig ratio
QS
_ 3 v QS subject
QS=
tan30°
B
1 V3
V3 3
7.2 | Areaof flower garden =7z(3r)2 -’ v sgbstitution into
X s difference of areas
=9mr" —mr
= 8m? v’ answer
(2)
7.3 RS? =2 + (3r)2 —2(r)(3r)cos2x v’substitution into cosine rule
tl
=2 1972 — 612 cos2x correctly
— 1072 — 672 cos 2x v 107% — 612 cos 2x
2
= 2(10 - 6 cos 2x) v r2(10 - 6cos 2x)
RS =r+10—-6cos2x 3)
7.4 RS = 10\/10 — 6¢0s2(56) v'substitution
=34,9966... v answer
~35m (2)
[10]
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QUESTION/VRAAG 5

DBE/November 2019

5.1

SIMY L §in(180° + x) cos(90° — x)
cos x.tanx
ZL%+(—sinx)sinx v —sinx v sinx
S sin x
COS X. V tanx =
CoS x -
:l—Sinzx v 1—Sin2x
=cos’ x Y cos® x
(%)
5.2 sin® 35°—cos” 35°
4sin10°cos10°
_—(cos235°—sin235°) v —(005235°—sin235°)
2(2sin10°cos10°) v —cos 70°
_ TeosT0" v 25in20°
2sin 20°
_ —cos70° _ —sin20° 1
2cos 70° 2sin 20° 2 v’ answer “
>3 2sin? 77° = 2[sin(90° - 13°)]? v using co-ratio
2 v’ reduction
=2cos"13°
=2008°5° - T9Y v’ 2¢0s”13°—1=cos 26°
=c0s26°+1 Y answer
=m+1 @)
OR .,
1—2sin? 77° = cos 154° v 1—'25111 77° = cos 154
2sin’ 77° =1—cos 154° \; 2sin 77 =1-cos154
=1—(—cos 26°) reduction
v" answer
=1l+m @
54.1 sin(x+25°)cos15° —cos(x+25°)sin15° = tan165°
sin(x+25°—=15°)=—0,2679... OR —=2++/3 | ¥V sin(x +10°)
sin(x+10°)=—0,2679...0R —2++/3 | ¥ —0,2679...
x +10° =195,54° + £.360° or x+10°=344,46° + £.360° | ¥ 195,54° & 344,46°
x =185,54° + k360% keZ or  x=334,46°+k360%keZ v 185,54° & 334,46
v +k360°% keZ
OR/OF (6)
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sin(x + 25°)sin 75° — cos(x + 25°) cos 75° = tan165°
—(cos(x +25°) cos 75° —sin(x + 25°)sin 75°) = —0,2679...
v'v cos(x +100°)
cos(x+100°) =0,2679... v —0,2679...

ref. £/="74.4577...°

x+100° =74,46° + £.360° or x+100°=285,54° + k.360°

v 74,46° & 285,54°
v/ —=25,54° & 185,54°
v +£k360°% keZ

x= -25,54°+ k.360°, ke Z or x=185,54° +k.360°;, ke Z (6)
= 1 o / = 1 ©
342 f(x) =sin(x+10% Answers only: Full marks /(x) =sin(x+10°)
For minimum value of sinx : x=270° v 270°
For minimum value of sin(x+10°): x=260° v_ answer 3)
[22]
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QUESTION/VRAAG 6

Y
g
—-90° 09 90° 180° 270° 360° x
A
B
f
6.1 Range of f ye[-2;0] OR -2<y<0 v’ critical values
v’ notation
(2)
6.2 xe€ (90° ; 270°) OR xe[90° ; 270°] v’ critical values
v’ notation
(2)
6.3 PQ= cos2x—(sinx—1) v PQ= cos 2x—(sinx—1)
= 1-2sin’ x—sinx+1 v/ cos 2x =1-2sin” x
= —2sin’* x—sinx+2
siny = — — vsubstitution into formula
2a
)
2(-2)
. 1
sinx:—l \/smx=—Z
4
- x=194,48% or x = 345,52° Y 194,487 345,52
(6)
[10]
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QUESTION/VRAAG 7
A B
X
60°
D |
! K
60°
E F
7.1 ) ., AK
5in 60 T v’ trig ratio
AK=xsin60° or ﬁx or 0,866x v" answer
2 2)
7.2 KCF=120° v’ answer
(1)
7.3 KF? = CF? + CK? — 2CF.CK cos KCF v’ correct use of cosine rule
2
=x’ + (EJ —2){ jcos 120° v'substitution
2 2
x’ 1 1
=x>+——x-= v c0s120° = ——
4 2 2

e
4
KF:@
2
AKF=y
Area AAKF—% AK KFsin AKF
1 J_ J7x
=—.——.——siny
2 2

xzx/_smy

v’ correct use of area rule

v'substitution

v" answer in terms of x and y

()

[10]
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QUESTION/VRAAG 5

10

DBE/2019

5.1.1 | sin191°
=—sin11° v —sin11°
(1)
5.1.2 | cos22°
= cos(2 x11°)
=1-2sin’11° v answer
1)
52 | cos(x—180°) + ~/2sin (x + 45°)
= —C0S X +~/2(sin xc0s 45°+cos xsin 45°) Y'—cosx v expansion
. 1 1 . .
= —cos X ++/2| sin x| == |+ cosx| — v" special angle ratios
[ )rer{ )
= —COS X+ Sin X+ COS X v'simplification of last
2 terms
=sin x v'answer
()
OR
cos(x—180°) + v/2'sin (x + 45°)
= —C0S X ++/2(sin xc0s 45°+cos xsin 45°) Y —cosx ¥ expansion
= —C0s x+\/§(sin x(%} +COS x[gn v special angle ratios
= —C0S X+ Sin X+ COS X v'simplification of last
2 terms
=sin X v'answer
(5)
5.3 sinP+sin Q =sinP +cosP v'sinQ = cosP
2
(sinP+cosP)? :(gj v squaring
. 2 : 2 49 v’ expansion
sin“P+2sinPcosP+cos® P = >
. 49
23|nPcosP:2—5—1 V'sin? P+ cos? P=1
sin2P = ¥_2
25 25
_24 v'answer
25 ()
[12]
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QUESTION/VRAAG 6
6.1 cos(x —30°) = 2sin x
cos X c0s 30° +sin xsin 30°= 2sin x v expansion
gcosxjtisin x= 25sin X v special £s
3 3.
—y COSX=sInXx v' simplification
tan x = g v equation in tan
x=30° +k.180°; keZ v 30°
v k.180° ke Z
OR OR
X = 30° +k.360° or x = 210° +k.360°; keZ v 30° and 210°
v k.360°; keZ
(6)
Ty
D
—181<J°\ B 0° 180°  *
C
6.2.1(a) | A(120°;0) v answer
1)
6.2.1(b) | C(-150°; -1) v x value v" y value
(2)
6.2.2(a) | xe(-90°;30°) OR —-90°< x < 30° v" endpoints
v’ correct interval
_ )
6.2.2(b) | x e(—160°;20°) OR —160° < x < 20° v'endpoints
v'correct interval
(2)
6.2.3 y=225inx+3
Range of y=2sinx: ye[-2;2] OR —2<y<2
Range of y=2sinx+3: ye[l; 5] OR1<y<5 v 1v'5
Range: y=2%"*"3:ye[2 ;32] OR 2<y<32 V2 v 32
v’ correct interval
Answer only: full marks (5)
[18]
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QUESTION/VRAAG 7

H
F
G
711 sing=_%_ v’ trig ratio
AC OR
AC =2 v" simplification
sin@ (2)
7.1.2 CosB0°— X+2 v trig ratio
CE OR
_X+2
- cos 60° v making CE the
subject
_X*2 o4 2)
1
g _ ()
7.2 21 .. use area rule
Area AACE = EAC.EC.sm ACE corregtly_
1/ x v’ substitution of
= —(_—j(z(x+2))sin 20 X
2\sing .—9(2(X+2))
_ X(x+2)x2singcosg / substitution of
sin@ sin 26
= 2x(x+2)cos @ 3)
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7.3 EC=2(12+2)=28 v EC
AEZ =AC? +EC? — 2(AC)EC)cosACE Y use cosine rule
) correctly
—( 12 j +28? —2[ 12 j(ZS)COSllOO v’ substitution
sin55° sin55°
(4)
[11]
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QUESTION/VRAAG 5

Pk;1

O/cc

m [ ]
v
X

511 k? = (4/5)2 —12 v’ substitution into theorem of
4 Answer only: full marks Pythagoras
K= _2 v’ answer
)
5.1.2(a) ang - 1 s
2 1)
5.1.2(b) | cos(180°+ 8) = —cosd v’ reduction
_ 2 Answer only: full marks v answer
V5 (2)
512 .
©) sin(@ +60°) = a+b
V20
LHS= sin#cos60° + cosdsin 60° v expansion
B3 -
=l T=I51T =I5 subst of sin
2 2
V5 V5 v’ subst of cos &
_1- 243 v’ both special /s
245 L 1-243
_1-243 245
V20
(%)
5.1.3
tané = 1
2
.60 =180°-26,57° L,
-0 =153,43° 0
tan(26 — 40°) = tan[(2 x153,43°) — 40°] v substitution
= tan 266,87°
=18,3 v answer
(©)
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5.2

€0S X—Sin X
COS X +Sin X

COS X + Sin X
LHS = - —
COS X —Sin X

RHS =2tan 2x

_ (cos x+sinx)* — (cos x —sin x)?
(cos x —sin x)(cos x + sin x)

_ €os” X+ 2sin xcos X +sin? x — cos® X + 2sin X cos X —sin? X
cos® x —sin? x

_ 2(2sin xcos x)
cos® x—sin? x
_ 2sin 2x
C0S 2X
= 2tan 2X
= RHS
OR/OF

COS X + Sin X
LHS = — -
COS X — Sin X

COS X —Sin X
COS X +Sin X

RHS =2tan2x

_ (cosx+sinx)® — (cos x—sin x)*

(cos x—sin x)(cos x + sin x)
_ (cos x +sin x + €os x —sin x)(Cos X + Sin X — C0S X + Sin X)
- cos® x —sin® x

_ (2cosx)(2sin x)
~ cos? x—sin?x
_ 2(2sin xcos x)

~ cos? x—sin? x

_ 2sin 2x

C0S 2X
=2tan 2x
= RHS

OR/OF
RHS = 2tan 2x

_2sin2x
COS 2X

_ 2(2sinx.cosx)

cos2 x—sin2 X

4sin X.cos X

cos2 x—sin2 X

_ 1+ 2sinx.cos X — (1—2sin X.COS X)

cos? x —sin? x

_ (cosx+sin x)2 —(cosx —sin x)2
(cos x + sin x)(cos x — sin x)

B (cos x +sin x)2 (cosx—sin x)2
(cosx +sinx)(cosx—sinx)  (cosx+ sin x)(cos x —sin x)

_ COSX+sinx  C€osXx—sinx

= : —=LHS
COSX—SINX COS X+ SIN X

v’ single fraction

v expansion
v simplification (both)

v" double £ identity
v" double £ identity

()

v’ single fraction

v" difference of two
squares

v simplification (both)

v" double £ identity
v" double £ identity

()

v" double £ identity
v" double £ identity

v" identity & method
v’ factorising numerator
and denominator

v/ writing as 2 terms

()
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5.3 52°
Z:cos2 A
A=38"
= c0s? 38° + cos® 39° + cos® 40° + ... + cos® 51° + cos? 52° v .
_ _ _ expansion
=sin®52° + sin® 51° + sin® 50° + ... + cos” 51° + cos® 52° v’ Co ratio
=70 + cos? 45° v cos? 45°
2 2
v ) \
4 V2 or =7+(ij 7 % identity
J2
B 1
Y V' answer
OR/OF ®)
52°
> cos? A
A=38°
= c0s? 38° + cos? 39° + cos® 40° + ... + cos® 51° + cos? 52° V' expansion
= (cos2 38° + sin? 52°) + (cos2 39° + sin? 51°)... + cos? 45° v pairing
=70 + cos? 45° v’ cos? 45°
2 2 - -
=7+ Q or :7+(i) v/ 7 x identity
2 V2
) v' answer
(5)
[23]
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QUESTION/VRAAG 6

6.1 Period = 120° v_ answer
1)
2 .
° 2 = —2tan%x v’ equating
tan (gtj =-1
3 3 v general solution of
Et: 135° + k.180° OR/OF Et: —45° + k.180° Et
t=90° + k.120° : keZ t=—30°+k.120° ; keZ 2 _
’ v general solution of t
3
OR/OF ©)
2=~ 2tan§x )
2 v’ equating
tan (Etj =-1
2 .
3 3 v general solution of
§t= 135° + k.360° or/of §t= 315° + k.360° Et
o o — o o 2
t=90° + k.240° or.of t=210° + k.240° ; keZ v general solution of t
3)
6.3
\ y |
\ \ v'asymptotes:
\ \ X =+ 60° x=180°
2 v'x-intercepts 0°; £120°
X v’ negative shape
—120°590°=60°=30>—0P —\30°6p°> 90> 120> \150°18(° v/ (90°; 2) or
=2 (- 30°;2)or
f (30°; —2) or
\\ \\ \\ (-90°; ~2)
| | | (4)
6.4 x € (-60° ; —30°] or (60°;90°] v interval v interval
v notation
OR/OF 3)
—-60°< x < -30° or 60° <x < 90° v interval v interval
v notation
3)
6.5 3 o o
g(x) =—2tan E(X+40 ) | = f(x+40°) v Translation of 40°
Translation of 40° to the left / skuif met 40° links Y to the left )
[13]
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QUESTION/VRAAG 7
A
30 ox
3h
h
D
B C
7.1 ABD = 30° v ABD = 30°
sin 30° = L
AB
h h _
AB = Sin30° OR AB:T OR AB=2h v’ answer
N (2)
2
OR/OF
BAD = 60°h v BAD = 60°
€c0s60° = —
AB
h h
AB= OR AB=— OR AB=2h
cos60° 1 v’ answer
2 (2)
1.2 BC2 = A82 +AC2 —2AB.ACcos BAC v" use of cosine rule in
= (2h)2 + (3h)2 —2(2h)(3h) cos 2x AABC
—13h? —12h?(2cos’® x —1) v’ substitution
—13h2 — 24h2 cos2 x + 12h2 v double angle identity
= 25h2 — 24h? cos? x v 25h2 —24h? cos? x
BC =h+/25— 24 cos? x
(4)
[6]
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QUESTION/VRAAG 5

5.1.1
cos 20 = —% ,where 26 €[180°;270°]
Ay
< 6 h > X v’ diagram
/ (3™ quadrant only)
(-5:») il
¥y =6> —(=5)° [Pythagoras] v using Pythagoras
y= +11
(5 ; y) is in 3rd quadrant:
V= —J11 vy —value
— . J1i
0 sin 26 = — 6 v answer
£ v 4)
= 11
S OR/OF Getting to sin G 3/4
©
(@] v < 2 —1_ 2
o sin? 20 = 1—cos’ 20 v sin” 20 =1-cos” 20
4 _[_ S jz v’ substitution
6
36
_u
36 v value of sin” 26
11
20 =— £ v/ answer
: @
5.1.2 cos20=1-2sin” @ v cos20=1-2sin’ 6
2sin” @ =1-cos20
G
sin” @ = Y v/ substitution
2
11 1
= — X —
6 2
11 L,
2 answer
A3)
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5.2 sin(180° — x).cos(—x) + cos(90° + x).cos(x —180°)

= sin x.cos x — sin x(—¢

Second line written as

v sinx v cosx
v —sinxv —cosx

=2sin x.coS x sinx cos x + sinx cos x: v simpliﬁcation
=sin 2x max 5/6 v answer
(0)
53 sin3x.cos y + cos 3x.sin y
sin(3x + y) v compound angle
=sin 270°
- v’ answer
2)
54.1 2cosx =3tanx
2cosx=3smx v tanx=>0%
COS X COS X
2cos? x =3sinx v multiplying by cos &
2(1—sin? x) = 3sin x v cos® x=1-sin’ x
2-2sin” x=3sinx
2sin2x+3sinx—2=0 (3)
5.4.2 2sin’ x+3sinx—2=0
(2sinx—1)(sinx+2) =0 Pctors
sinx = % or sinx =-2 (no solution) v both values of sin x
v’ no solution
v o o
x=30°+£360° or x=150°+k360°; k € Z 7 31%0453363%00 ey
()
5423 5y =30°+k.360° or 5y=150°+£.360°
y=6°+k72° or y=30°+k72° v y=6+kT72°
L y=144246° or  y=144°+30° v y=30°+kT72
y=150° or  y=174° v 150° v 174°
4)
OR/OF
144°< y <216°
720° <5y <1080° v .y .
5y =750° or  5y=870° v 2y = 107 oy =810
y=150° or  y=174° 150 174
4)
5.5.1 g(x) =—4cos(x+30°)
maximum value = 4 v/ answer
(1)
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552 range of/waardeversameling van g(x):
—4<y<4 OR/OF ye[-4;4] v range of g(x)
..range of/waardeversameling van g(x) + 1:
~3<y<5 ORIOF ye[-3:5] v answer
(2)
Answer only: full marks
553 y =—4cos(x+30°)
shifted to the left/skuif na links:
y = —4cos(x +30° + 60°) v shift of 60° to the left
= —4cos(x +90°)
= 4sin x v reduction
~oh(x)=—4sinx v’ equation of &
3)
Answer only: full marks
[33]
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6.1.1 _PQ PQ
tanf =0 =— v/ trig ratio
QR A ly: full mark
nswer only: marks
.. PQ=xtand Y v’ answer
2)
OR/OF
QR _ PQ S
sinP sinPﬁQ trig ratio
x.sin@
PO = m v’ answer
)
6.1.2 ARA = QRA v’ use of sine rule
inAQR  sinQAR
SInAQ ) sm:) Answer only: full marks v o .
AR = xsin(90° + 0) substitution into sine
- sin® rule correctly
()
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6.2
sin 26 :ﬁ
AR
AB = ARsin20 v/ substitution into trig
_ xsin(90° + 0).sin 260 ratio and AB as subject
- sin 6 v’ substitution of AR
xcos6.sin 20 ‘
- ot v’ co-ratio
sin @
_ xc0s6.2sin 6 cos & v sin20 = 2sin Ocos O
sin &
=2xcos’ @
“)
6.3 AB _ 2xcos’12° v’ substitution
QP  xtanl2° CA from 6.1.1)
=9
v’ answer
(2)
[10]
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QUESTION/VRAAG 5

DBE/2018

5.1.1 M
Given:sin M :E
17

v’ sketch or Pyth

MN? =172 —15° 8a 17a
=64
_ OR v =
MN =8 N 153 P MN =8
15
stanM = ry v answer
@)
512
sinM = NP
MP
51 17a equating trig ratios
- NP =45 v_ answer
)
9.2 | cos(x —360°).sin(90° + X) + cos?(—x) —1
) v COSX v COS X
=COSX.COSX+C0S” X—1 ,
) ) v’ €0S” X
= C0S“ X+cos” x—1
= 2cos” x -1 / identit
— identity
= CO0S2X
(4)
5.3.1 | sin(2x + 40°)cos (x + 30°) — cos(2x + 40°) sin(x + 30°)
=sin[(2x + 40°) — (x + 30°)] v reduction
=sin(x +10°) v answer
)
5.3.2 | sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°)
. €0S(2x — 20°) =sin(x +10°) v’ equating
cos(2x — 20°) = cos[90° — (x +10°)] v’ co ratio

2x —20°=80° - x + k.360° or 2x —20° =360° — (80° — x) + k.360°
3x =100° + k.360° or 2x — 20° = 280° + x + k.360°
x =33,33°+k.120° or x=300°+k.360° ;k e Z

OR/OF

. €0S(2x — 20°) =sin(x +10°)
sin[90° — (2x — 20°)] =sin(x +10°)
110° - 2x =x+10° + k.360° 0r110°—2x =180°— (x +10°) + k.360°

3x =100° - k.360° or 110° —2x =170° — x + k.360°
x =33,33° - k.120° or x=-60°—-k.360° ;k e Z

v 80° —x v'280° + X
v simplification/vereenv
v’ x=33,33° + k.120°
v x=300°+ k.360° ;
kez
(7)
v’ equating
v’ co ratio
v x+10° v'170° - x
v simplification/vereenv
v’ x=33,33°-k.120°
v’ x=-60°-k.360° ;
kez
()

[18]
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QUESTION/VRAAG 6

f y
g
O X
-180° 180°
T
6.1 Period = 720° V' answer
@)
6.2 yel[-2; 2] v'v answer
2)
OR/OF
—2<y<2 V¥ answer
(2)
6.3 f (=120°) — g(-120°) v x=-120°
. 120°
=-3sin (— > j —2c0s(-120°-60°) v substitution
4+343 V' answer
= or 4,60 (4,5980...
2 ( ) )
6.4.1 | x-intercepts of g at —90° + 60° = -30° v value
and 90° + 60° = 150° v’ value
- xe (=30° ; 150°) v answer
OR/OF 3)
x-intercepts of g at —90° + 60° = -30° v value
and 90° + 60° = 150° v value
—30°< x <150° v_ answer
3)
6.4.2 X e[-180° ; —120°) U (—30°; 60°) U (150°;180°] v [-180° ; -120°)
v (=30°; 60°)
v (150° ; 180°]
v" notation for inclusive in the
OR/OF first/last interval
(4)
—-180° < x<-120° or —30°< x<60° or 150°<x<180°|  _180°< x < —120°
v’ —30° < x < 60°
v 150° < x <£180°1 mark: each
interval
v" notation for inclusive in the
first/last interval
4)
[13]
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QUESTION/VRAAG 7
X
\|
M
g
12x R
7.1 . .
In PMQ: tan 8 = X v/ trig ratio
QM
- QM= tan @ v' answer
OR/OF (2)
x  MQ
sind sinP v’ sine rule
_ xsinP
sin@
_ x?ose v’ answer
sin@ )
X
tan @
7.2 X
In PMR: tan @ :W OR PMQ=PMR [AAS/HHS]
X
= = M
tan @ Q v" MR = QM
QMR =180°-2p
' .~ v’ correct
sin g _sinQMR substitution into the
MR 12x _ sine rule in AQMR
sin A tan g _ sin(180°—2p)
X 12x
sin2p X
tan g = 1ox sin v reduction
tan g — 2sin pcos g y _x
12x sin v double angle
tan @ =w
OR (4)
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In PMR : tan@:% OR PMQ=PMR [AAS/HHS]
MR? = QM? + QR* — 2QM.QR cos A
2 v’ correct
RZ = (Lj +(12x)% - Z(LJ(J.ZX)(COS ) substitution into the
tan @ tan @ cosine rule in
2 2 2 AQMR
t X —= X 5 144x° —24(tx HJ(COS,B)
an an an v’ substitution

24( X’ J(cos B) =144x°

tan v MR =QM
cospf=6tanéd
tan6’=cosﬁ .. .
v simplification
(4)
7.3 X  cosp
Q_M =& [both equal tan ] v equating
y = 90c0s40 v subst. QM = 60
6 and S = 40°
X =7,66
The height of the lighthouse is 8 metres v answer
3)

[9]
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QUESTION/VRAAG 5
5.1 sin(A —360°).cos(90° + A)
cos(90° — A).tan(—A) )
SinA(=sinA) v sin A
=2 v—sin A
sinA(-tanA) v sin A
_SinA v —tan A
SinA v tan A — SINA
COSA COsA
=COSA v’ answer
(6)
5.2.1 t2 — (\/ﬂ)Z - (3)° v’ substitution
t=_§ v answer
(2)
522 -5
tan 5 = 3 v’ correct ratio
1)
5.2.3 cos2f = 2cos’ B-1 v' compound formula
2
=2(iJ -1 v" substitution
34
v cirmnlificati
_o 9 _1 simplification
34 L,
answer
= _16 OR 4 4)
34 17
OR/OF
cos2p =1-2sin* g v' compound formula
=1_2(_ S jz v’ substitution
34
v' simplification
43
v’ answer
_ g 8 (4)
34 17
OR/OF
cos2p = cos? ,B—sin2 Jij v" compound formula
2 2
=(i] _(_i] v’ substitution
34 V34
_9 25 v’ simplification
34 34 L,
16 8 answer
=——O0OR-—
34 17 (4)
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5.3.1 LHS =sin(A + B) —sin(A - B)
=sin A.cos B + cos A.sin B — (sin A. cos B — cos A. sin B) v' compound
=sin A.cos B + cos A.sin B —sin A. cos B + cos A. sin B y formula ;
=2cos A.sin B ?grrrnn%(?gn
= RHS 2
5.3.2 sin 77° —sin 43° =sin(60° +17°) —sin(60° —17°) v 60° + 17°
= 2c0s 60°.sin 17° v 60° - 17°
v simplif
:2X1X5in17o 1 Pty
2 v =
=sinl7° 2
4)
OR/OF
sin 77° —sin 43° = sin(60° +17°) —sin(60° —17°) v 60°+ 17°
= (Sin60°c0s17° +cos60°sin17°) — v 60° - 1_70
. . v/ expansion
(sin60°c0s17° —cos60°sin17°)
1
=£c0317°+lsin17°—£c0517°+£sin17° v =
2 2 2 2 2
=sin17° 4
[19]
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QUESTION/VRAAG 6
6.1
y
v (-90°; -3)
v (0;-1)
v v’ X — intercepts:
« | —210° & 30°
/0° Q° v’ shape
(4)
6.2 cos2x=2sinx-1
1-2sin? x=2sinx -1 v c0s2Xx =1-2sin? x
2sin? x+2sin x—2=0 v standard form
sin® x+sinx—1=0
sinx = —DEvb" —4ac v using quadratic
2a formula
-1+ \/12 -4 (-1 .
= v’ substitution into
2(1) quadratic formula
sinx = ~1+45 ,since sin x = ~1-45 < —1 has no solution
2 2 (4)
6.3 _
sin x = 1;‘/5 = 0,618...
Reference £ =38,17°
5. Xx=38,17° + k.360° or x=141,83°+k.360°; keZ v 38,17°
.. x=38,17° or -21817° v 14183°
y=0,24 v'-218,17°
-.Points of intersection/snypunte: v' 0,24
(3817°:0,24) and (-21817°:0,24) )
[12]
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k
® C
71 ABC = 90° v’ answer "
1.2 In A ABE:
AB _
e MY v correct ratio
AB=ktany v’ value AB
In A ABC:
AB _ sin x v’ correct ratio
AC
ac_ B v AC as subject and
sin x substitution
_ktany
sin X @
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7.3 A - 180°-2x
ADC=ACD=T=9O°—X v 90°—x
be = AC v'subst into sine rule
sin2x  sin(90° —x)
DC AC

2sin XCOSX  COS X

_ AC(2sin xcos x)

- COS X
_ktany 2sinxcosx
" sinx © cosx
=2ktany

DC

OR/OF
DC? = AD? + AC? — 2AD.ACCOs 2X

= AC? + AC? - 2AC? cos 2x

= 2ACZ(1—cos 2X)

= 2AC2(1—1+ sin? X)

= 4AC?sin? x
DC=2AC.sinx

= Z(k.Fan y).sin X
sin x

=2k.tany

OR/OF
DC? = AD? + AC® — 2AD.ACC0S 2X

2 2
:Z(ktan yJ _z(ktan yj oS 2x

sin x sin x
2 2 2 2

=2k_ta;n y_2k_ta;n y(1—23in2x)
sin® x sin” x
2 2 2 2

:Zk_tezn y_2k_ta;n y+4k2tan2y
sin”® x sin” X

DC=./4k*tan’y
=2ktany

v' 2sin X Cos X
v’ COS X

v’ substitution

()

v'substitution into cos rule

v’ factorisation
v 1-2sin%x

v DC ito AC and sin x

v’ substitution

()

v'correct cos rule
v’ substitution
v 1-2sin%x

v/ squaring and
multiplication

v Ak tan®y
©)
[10]
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QUESTION/VRAAG 5

5.1.1 fanA — sin A
~cos A ‘/identity
_2p
_ 2p v'value of tan A
_ )
OR/OF 4
. D,
tanA:—p v Y
P X
=2 v
(0 : 2p) value of tan A
)
5.12 sin? A+cos’A=1
(2p)° + p° =1 (2p)*+p° =
2 2 _
4pT+pT =1 v simplification of LHS
5p? =1
1
2 —_ —
P75
1 vanswer
Lp=-——
V5 3
5.2 2sin® X —5sinx+2=0
(2sinx-1)(sinx-2) =0 v" factors or formula
. 1 . . )
sinx = 7 or sin x = 2(no solution) v’ both equations
v no solution/geen opl
ref ~ =30°
- x=30°+Kk.360° or x=150°+k.360°;k € Z v'30°+k.360°
v'150° + k.360° ;
vkeZ
(6)
5.3.1 sin(x + 300°) =sin x cos 300° + cos x sin 300° v’ expansion/uitbreiding
1)
5.3.2 sin(x + 300°) — cos(x —150°)
— sin xc0$300° + c0s X sin 300° — (cos x cos150° + sin xsin150°) | ¥v'2" expansion/
= sin x c0s60° — cos xsin 60° — (—cos x cos 30° + sin xsin 30°) 2de uvitbreiding
A R o o i oo v'v" reduction/reduksie
= sin X c0s 60° — cos xsin 60° + cos x cos 30° —sin xsin 30
43 V3 _
= —SINX———C0SX+——C0SX——SIN X v special angle values/
2 2 2 2 .
-0 spesiale hoekwaardes
v_ answer
OR/OF (%)
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sin(x + 300°) — cos(x —150°)
=sin xc0s300° + cos xsin 300° — (cos x c0s150° + sin xsin150°)
sin x cos 60° — cos xsin 60° — (—cos x cos 30° + sin xsin 30°)

sin X c0s 60° — cos x sin 60° + cos X cos 30° — sin xsin 30°
sin xsin 30° — cos x sin 60° + cos x sin 60° —sin xsin 30°
=0

v'2" expansion/
2de uitbreiding
v'v reduction/reduksie

v’ co-ratios / ko-verh
v answer

(5)
. tanx +1 .
5.4 Consider: — a =Sin X 4+ COS X
sin xtan X + cos X
sin x Sin X 4 cos X ] ]
(+1J (] v" identity of tan x
LHS= C;i); =~ ZCOSX 5 _ sinx+cosx
sinx.>—— + COSXJ SIn~ X+Cos_ X COS X
X y
€os COS X > sin? X + cos® X
sin X 4+ cos X COoS X
___ COSX
1 v sin?x+cos?x=1
COS X
SiN X4+ COSX COS X ] ]
= oy X— v simplify
=Sin X+ COS X
= RHS ®)
OR/OF
(sinx +1J [sinx +1] v identity of tan x
LHS = cos X _ ;:osx ) » 2
sinx.smx+cosxj sin? X+ cos? X  sin® x+cos® x
COS X COS X COS X
sin X
_ {cosx
1 v sin?x+cos?x=1
COS X
_(sinx 1 COS X ) )
= @+ XT v simplify
— sin x4 oS X v multiplication
— RHS ()
2 .
5.5.1 («/1+k) = (sin x + cos x)?
1+k =sin? x + 2sin Xcos X + cos? X v’ square both sides
1+k =1+sin2x v sin? x+cos? x=1
k =sin2x v’ sin 2x
(3)
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55.2 From5.5.1

Sin X4 cos X = +/14 sin 2x

s.max value: sin x+cosx=+/1+1 v max of sin 2x =1
2 V' answer 2)
OR/OF

Maximum value of 1 +sin2x=1+1 v max of sin 2x =1

=2

v answer (2)
. maximum value of sin X +cos X = v/2
OR/OF
(sin X +cos X)? =sin® X + 25sin X CoS X + €0s” X

=1+ sin 2x

-.max value (sin x + cosx)® =1+1=2 .
_ v/ max of sin 2x =1
. max valuesin X + cos x =~/2 v answer

(2)

[27]
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QUESTION/VRAAG 6
y
C
f
h
-180° 90° 0° 90°
B
D
A
6.1 Period = 180° v answer
(1)
6.2 —75° v’ answer
1)
63 sin 2x < COS X + — > sin X
J_ V2
sin 2x < cos 45°.¢os X + sin 45°.sin X v' €0s45°.€0s X +5sin 45°.sin x
sin 2x < cos(x — 45°) v’ cos(x — 45°)
X e[-75° ;165°] v’ v answer
(4)
[6]
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DBE/2017

-7 'K
A B ) /
A ' B
8cm el |
D c o 60~ 8.cm
G D \\\\ C i
6 cm -l :
12 cm T
L
E F 12 cm
F F
Figure/Figuur (i)
Figure / Figuur (ii)
7.1 KC=6cm v answer
1)
7.2 Let P be the point of intersection of KL and CB
KP _ «in60° K
P 60 v’ trig ratio
KP = 65sin 60° :
[] B v length of KP
KP =34/3 or 5,20 ¢ J
~ KL=8+3y3 or 1320cm | Y answer
! 3
F L G
7.3 DK? = 6% +12?
DK =+/180 or 6\/3 or 13,42 cm v DK:6\/§

sin KDL _ sin DLK

KL DK
sinkKDL _ KL
sinDLK DK
= 8+343 or 13,20 or 0,98
6+/5 13,42

v" use of sine rule

,sinKDL _ KL
sinDLK DK
v’ answer
(4)
[8]
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4.5

MT = diameter/middellyn [conv/ in 1 circle/omgek <in 1 sirkel]

V146

radius = Tunits

Centre of circle/Middelpunt v sirkel
= Midpoint MT /Middelpunt MT

_ (—_Uéj
2 72
1y
Equation of circle through S, T and M: (er?j +[y__

2 2
OR/OF x+51 + y_zl =7—3=6,O4
2 2 2

v’ radius of circle

v x value of M
vy value of M

v LHS of equation
v RHS of equation

(5)
[19]
QUESTION/VRAAG 5
5.1 a=-1 v’ answer
b=2 v’ answer
(2)
52 f(3x)=—sm 3x
[e] OO
Period of f(3x)= 360 4 363
—120° Answer only: Full marks v answer
@)
5.3 x € [90°; 135°) U {180°} v/ 90° and 135°
in interval form
v 180° as single
value
v’ correct brackets
OR/OF 3)
90° < x<135° orx=180° v/ 90° and 135°
in interval form
v 180° as single
value
v’ correct
mequalities
3)
[7]
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6.1.1 | sin (360°—36°) =—sin36° V' answer
)
6.1.2 | cos72°=cos(2x36°) v double angle/dubbelhoek
=1-2sin’ 36° Answer only: Full marks v answer
2)
6.2 2
RTP.: -2 Y ;9 =cos’ 0
1+tan” 6
1+tan”* @—tan’ 6
LHS= |+ tan’ @ v writing as a single fraction/skryf
1 as enkelbreuk
T sin’e B S
1+ v" quotient identity/
cos” 6 kwosiéntidentiteit
1
- cos? O+sin’ @ v" denominator as a single fraction /
B Noemer as enkelbreuk
cos” @
1
! v’ square identity/vierkantidentiteit
cos’ 6 4)
=cos’ 6
= RHS
OR/OF
2 2
LHS= I+tan” 0 2tan 0 v/ writing as a single fraction/skryf
I+tan” 0 as enkelbreuk
_ 1 v quotient identity /
sin” 6 kwosiéntidentiteit
1+—
cos” 4 5
__ cos’ 0 vy Cos” 0
. sin’@ cos’ @ cos” @
1+—
cos” @
cos’ @

cos? @+sin’ 6

_cos’ O
W
=cos’ 6
= RHS

OR/OF

v’ square identity/vierkantidentiteit

(4)

v’ quotient identity/
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.2 .2 kwosiéntidentiteit
LHs=1-| S0 ]y, 500
cos“ 0 cos“ @
[ .o 5 v writing as a single fraction/ skryf
=1- sin” ¢ x cos” & as enkelbreuk
cos2 0 cos2@+sin0
v’ square identity/vierkantidentiteit
_1_(sin2¢9xcos29 4 Y
cos? @ 1 v’ simplification/vereenvoudiging
—1-sin @
=cos2 6 4)
= RHS
6.3
COS21.X'=l N4 COSzl)C:l
4 4
1 1
COS—X=— or ——
2

%x =60°+£.360° or

1

x =120°+£k.720°  or
x =240°+£k.720°  or

OR/OF
, 11
COS — X =—
27 4
1
COS— X =— or ——
2

%x =160°+£.360° or
x =+120°+£.720° or

%x =300°+k.360° or

Ele20°+k.360° or %x=240°+k.360°

x =600°+£.720° or
x=480°+£k.720°% keZ

%x =+120°+ £.360°
x=1240°+£.720°% ke Z

v" 60° and 300°

¥'120° and 240°

v write at least one general
solution as %x =/ + k.360°

v write at least one general
solution as x=Z+£.720°. keZ

(6)

1 1
vV cos’ —x=—

v £60° v£120°
v/ write at least one general

solution as %x =/+ k.360°

v  write at least one general
solution as x=Z+k.720° keZ
(6)
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6.4.1 | sin(A—B)= cos[90°— (A —B)] v’ co-ratio/ko-verhouding
=cos[(90° — A)— (-B)] v writing as a difference of A & B/
skryfas verskil van A & B
=c0s(90° — A)cos(—B) + sin(90° — A)sin(—B) | v expansion/uitbreiding
=sin AcosB + cos A(—sinB) v' all reductions/alle reduksies
=sin AcosB— cos AsinB (4)
OR/OF
sin(A —B)= cos[90° — (A — B)] v’ co-ratio/ko-verhouding
=cos[(90° + B) — A] v writing as a difference of A & B/
=c0s(90° + B)cosA + sin(90° + B)sinA skryfas verskilvan A & B
— _ sin BcosA + cos BsinA v’ expansion/uitbreiding
—=gin AcosB— cos AsinB v all reductions/alle reduksies
(4)
6.4.2 | sin(x+64°) cos(x +379°) +sin(x +19°) cos(x + 244°)

=sin(x + 64°) cos(x +19°) + sin(x + 19°)[—cos(x + 64°)]
=sin(x + 64°) cos(x +19°) — cos(x + 64°) sin(x + 19°)
=sin[x + 64° — (x +19°)]

v cos(x + 379°) = cos(x +19°)
V'V cos(x + 244°) = —cos(x + 64°)
v'v'compound formula identity/

=sin45° saamgestelde identiteit
_ v’ sin 45°
V2
(6)
[23]
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QUESTION/VRAAG 7

DBE/Feb.—Mar./Feb.—Mrt. 2017

A
C
8,6
3 D
B
10 40%\ 70°
E
71 sin27° = C_D v’ substitution in correct trig ratio /
8,6 substitusie in korrekte trig verh
CD =8,6sin27°
v’ answer

CD=390m )

7.2 10 v’ substitution in correct trig ratio /
40° = >
cos " AE substitusie in korrekte trig verh
AE = 10
cos 40°
AE=13,05m v answer
2)

7.3 AC? =CE? + AE? — 2 CE.AE(cos AEC)

= (8,6) + (13,05)% — 2(8,6)(13,05)(cos 70°)
=167,49
AC=12,94m

v’ correct use of cosine rule in AACE/
korrekte gebruik van reel in AACE
v’ correct subst into cosine rule
v AC?
v’ answer
“)
[8]
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QUESTION/VRAAG 5
511 sin196° = —sin16° v reduction
= v'answer
_ (2
512 | 0s16° = 1—sin?16° statement
v'answer
=y1-p’ )
OR/OF *
2 2 x;p)
X“+p°=1 1 v’x in terms of p
X = 1'1— p2 160
11— p2 g vanswer
. C0s16°= . P =4/1-p? )
5.2 sin(A + B)= cos[90° — (A + B)] ¥ co-ratio
=C0s[(90° - A) — B] v'correct form
= c0s(90° — A)cosB + sin(90° — A)sinB Y expansion
=sin AcosB + cos AsinB ®3)
53

v1-cos® 2A
cos(—A).cos(90° + A)
_ +sin®2A
~ CoSA.(-sinA)
_ sin2A
N COSA.(-SINA)
_ 2sin AcosA
- CosA.(-sinA)
==2

OR/OF

V1-cos?2A B \/1— (2cos®A—1)2

cos(—=A)cos(90° + A) -

COsA.—SinA

\ \/1—(4cos4A—4coszA+1) 3 \/4coszA—4cos4A

COoSA.—SinA CcosA.—-sinA
B \/4c052A(1— cos%A) B \/4coszAsin2A
COSA.—sinA COoSA.—SIinA
3 2cosA.sinA
CcosA.—sinA
=2
OR/OF

/\/sin22A

v COSA v —sinA

v 2sinAcosA

v’ answer

v 2cos? A-1
v'COSA v —sinA

¥'identity

v’ answer

®)

Q)
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J1-(1-2sin?A)2 /1-25in2 A
CosA —sinA v COSA v —sinA
1 (1-4sinA + 4sin?A)
COSA.—SinA
~ \/4sin2A(1—sin2A)
COSA.—sinA
_ 2sinAvcos?A Yidentity
CosA.—SsinA
_ V' answer
(5)
541 cos2B = §
5
2c0s°B-1= g v identity
v 2
c0s’B :g value of cos“B
v' answer
; cosB:\/Eori or& [ 0°<B <90°] 3)
5 5 5
OR/OF
\Ccos2B +1
cosB = > , _~cos2B+1
- 2
‘/g +1
= 52 v value of cos’B
B 2.5 V" answer
" 5 3)
54.0 sin’B =1-cos’B
V5 v sin?B =1
5
1
== “ sinB= 1 or ﬁ v’ answer
5 J5 5
(2)
OR/OF
(* +y* = (5)°
4ty =5 2:y)
y* =1 NG
vy=
y=1 =
v
- sinB= = or E A 2
J5 5
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OR/OF
cosZBzE
5
1—23in28=E
5
sinZBzi
5 1
v sin’B==
.sinB=—or \/E 5
JE 5
v’ answer
)
543 cos(B + 45°) = cosB.cos45° —sinB.sin45° v expansion
-(ZJHHH 1
= S e = 1
B2 B &3
_2 2 1
~ o .o Vi lel —
e 0 &)
_ 1 o
\/E 10 v'answer
4)
OR/OF
cos(B + 45°) = cosB.cos45° — sinB.sin45° Y" expansion
[i) V2 (L] V2 (1
DEIRIE: 7
272 2 J( 2 j ( 1 j
- - & -
25 25 V5) \\B
_‘/_ or _\/_ vanswer
2\/_ (4)
[21]
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6.1
/\ 2 \
/ \ \ v’ x- intercepts/
/ 1/ /( afsnitte
v" y- intercept/
\ afsnit
1180° -#35° -9Q° 45 07 5° 9@ 13 0° | gurgl;inpgtepts/
NS \
2 3)
6.2 f(x)-3=2sin2x-3
. maximum value=2-3=-1 v v answer @
6.3 2sin 2X = —C€0Ss 2X
1
an2x—-1 Ctanax=—
ref£ =26,57° V9% = 153.43°
2X = 153,43° + k.180°; kez or — 26,560
X=76,72°+k.90%k € Z or x=-13.28°+k.90°k € Z v 76,72°or
—13,28°
v'k90%k eZ
4)
OR/OF
2sin 2X = —C0s 2X stan2 1
tan2x = — T
2 v 2x =153,43°
ref/ =26,57° . & 333,43°
2x =153,43°+k.360° or 333,43°+k.360°k < Z 71662272§L
X =76,72°+k.180° or 166,72°+k.180° ;k e Z v k.l8b°; keZ
4)
6.4 X € (-103,28°;-13,28°) v'v values
v'notation
OR/OF 3
v'v values
-103,28° < x <-13,28° v'notation -
[12]
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QUESTION/VRAAG 7

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

A
B
7.1 DB? =32 +32 [Theorem of Pyth] v’ substitution into
=18 Pyth
DB = V18 v value of DB
OB_EDB_@ orioriorzm v answer
22 V2 ©)
OR/OF
OB v’ correct ratio
sin45° = — .
3 v" OB as subject
OB =3sin45° L,
answer
OB = ﬂorior2,12 ()
2 42
OF/OR .
v correct ratio
C0S45° = —
v special angle
1 _08
2 3 v answer
OB :—oriorz 12 @)
V2
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OR/OF
AOB =90° (diagonals bisect L) v OB =0A
OB =0A
v
AB2 = AO2 +BO? [pyth] Pyth
. AB? =20B?
20B2 =32
v’ answer
~OB= iorﬂor 2,12 3)
N2 2

7.2 BE? = EO? + OB?

2
BE? = x? +(i)
V2

BE = ‘/xz +g
2

AE? = AB? + EB? — 2AB.EBc0s0

(Pyth)

cosg AB?+EB?—AE? _ AB? [EB = AE]
B 2AB.EB "~ 2AB.EB

cosf = ﬁ

2EB
cos@ = 5

2 x2+—

2

OR/OF
BE? = EO? + OB’ (Pyth)

3 2

BE? = x? +(—]
V2

BE=[x?+>

2

AE? = AB? + EB2 - 2AB.EBC0s6

v’ substitution into
Pyth

v length of BE
v'correct cosine

rule
v' cos 6 as subject

v" simplification

v’ substitution into
Pyth

v length of BE

v'correct cosine
rule

v’ substituting

v' cos 6 as subject

()

()
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OR/OF
BE? = EO? + OB? (Pyth) o
) v’ substitution into
2 v length of BE
9
_ 2
BE =, /x +§ v’ sketch with
3 values
9 /§
cosé = 2 2
x2 +g v’ substitution
2
3 3
2 [x? +g A 3 (5)
2
OR/OF
“ v E=180°-26
E =180°-24 v sinE =sin 26
sin E =sin 20
<2 9 — v" subst into sine
3 2 Xty rule
sin 260 sin@ v diagram
X242
. 3 2 .
" 2sin@cos®  sind A 0 0 5 v 2singcosd
3 2 9 £
=X +=
2c0s0 2
3
coséd = (5)
2 [x2 +g
2
7.3 1 ]
Volume = g(area of base) x (L height)
15 = % (9) x X v substitution
Xx=5 v’ x-value
3 _
cosd = —9 v’ substitution
2‘/25 —
" 2 v’ answer
o0 =73,97° 4)
[12]
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QUESTION/VRAAG 5
51
P
J5 . J10
11
T 2 R 3 S
5.1.1() | sinT =L = ?5 0,45 Svalue
X ()
5.1.1(b) | cosS= 8 _ —3\/E =0,95 v'value
Jio 10 D
512 cos(T+S)=cosTcosS—sinTsinS v’expansion
-(5&HE &) 5
J5)\v10) |5 \ 1o V5 10
_ 6 1 v simplification
V50 /50
5 1 42
=—==0r or—— v’ answer
NERFR -
5.2 1 2
- —tan“(180° + 0)
c0s(360° — 8) sin(90° — #)
1 v cos@
- - _tanlye v cos O
(cosB)(cos ) vtan? 0
1 (sin%e ,sin o
cos?0 | cos?o cos” ¢
1l sin
===
cos“ ¢ . .
) 5 v'identity
_cos“d OR 1-sin“ 60
cos? @ 1—sin% 69 v’ answer
=1 (6)
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5.3

) 2 E 2
(sin x —cos x) _(AJ

2 2

. . 9
sin“ X —2sin XCcoS X + C0S“ X = —
16
. 9
1-2sin XcosX =—
16

. 7
2SIN XCOS X = —
16

S.Ssin2x = l
16

v’ squaring both
sides
v'expanding LHS

v’ using identity

v simplifying

v'answer

()
[18]
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6.1 4sinx+2c0s2x=2
2sinx+cos2x-1=0
2sin? x—=2sinx=0 v’ standard form
Zs!n X(sinx-1)=0 _ v factors
2sinx=0 or sinx-1=0
sinx=0 sinx=1 v'sinx=0 or
sinx=1
x=k.180° or X=900+k.360,k e’/ v k.180°
v
90°+k.360,k e Z
(6)
6.2.1 v’ turning point
(-90°; -3)
1 v’ turning point
g (90°; 1)
v (-180°; -1) &
— 180° —90° 0 90° 180° (0°;-1)
-1
-2
f
-3
3)
6.2.2 | (-90°;0°) v/ v answer
(2)
OR/OF
v' v answer
—~90°< x <0° (2)
6.2.3 | f(X)=9g(x)

..—180°;0°;90°;180°
f(x+30°) =g(x+30°
. X =-30°60°;150°

v" any ONE correct
v" other 2 correct

(2)

[13]
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B

71 ABD =6 [alternate £ s; || lines]

BAD = 52,18°
0 =38°

v'correct trig ratio

v'substitution into
correct ratio

v answer (to the
nearest degree)

(3)

v'correct trig ratio

v'substitution into
correct ratio

v answer (to the
nearest degree)

7.2 | BC? = AB? + AC? - 2(AB)(AC) cos BAC
=81° +87° — 2(81)(87) cos82,6°

3)
v'use cosine rule
v'correct substitution
into cosine rule

=12314,754...
BC =11097m Y answer
3)
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73 | sinDCB _sinBDC S o
BD BC use sine rule
sinDCB - BD.sinBDC
BC
- i ° v’ substitution
sin DEB = 64.sin110
110,97
-.DCB=32,82° v answer
(3)
[9]
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y
P(-7;3
0\
v’ o R °f
6
S(a; b)
511 | tang=—_—o
7 v'answ/antw
1)
512 |sin(-6)=-sin@ v'reduction/
OP? — (_ \/7)2 432 reduksie
OP? =16
OP=4 vOP =4
. 3
sin (-0) = 2 v'answ/antw
@)
>13 % =c0s 20 v'trig ratio/verh
— 61— 2<in? v’expansion/
a=6( 25|n2 9) uitbreiding
:6_12[§j /sinH:E
4 4
_2a_z
4 4
3
=72 v'answ/antw
OR/OF “)
2% cos 26
6 v'trig ratio/verh
a=6(2cos’ 6 -1) , .
, expansion/
7 uitbreiding
:12 T —6 \/7
veosh=—y
_21_ 24 4
4 4
3
=2 v'answ/antw
(4)
OR/OF
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a
o8 20 v’ trig ratio/verh
a = 6(cos” §—sin’ 6) v'expansion/
2 2 uitbreiding
-7 3
_d[=YT) (3 _
4 4 v cosh = ——
4
= 6(— 3} sind = d
16 4
__3 v'answ/antw
4 (4)
521 4sinx.cosx _ 2(2sin X.cos X)
2sin®x-1 —(1-2sin’x)
_2sin2x v'2sin 2x
 — 052X ¥'~C0S 2X
= —2tan 2x v'answ/antw
(©)
2.2 in15° °
5) 4S|n.1§ cos15® _ 2tan 2(15°) v — 2tan 2(15°)
2sin°15° -1
=-21tan30°
1
= -2 —
&
__2 OR/OE __2‘/§ v'answ/antw
V3 3 )
[13]
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QUESTION/VRAAG 6
6.1 sin (x + 60°) + 2cos x =0
sin x cos 60° + cos x sin 60° + 2cos x = 0 v’expansion/uitbreiding
ESi“X+7COSX+2005X=0 v'special angle values/
! 3 spesiale ~~waardes
Esin X = —2C0S X — ——CO0S X
sin X = —4.¢0s X — /3 Cos X jsimpl/vereenv
sinx:cosx(—4—\/§) _ (4 \/5)
sin x = cos x(—4 —
sinx _ cosx(—4- \/§)
COS X COS X
~tanx=—4-4/3 4)
6.2 tanx = —4-+/3
tan X = — (4 ++/3)
ref . =80,10° \/80,10:
x = -80,1° or/of 99,9° ¥'99,90
v'-80,1°
@)
6.3.1 .
y v(30°; 1)
, v (-60°; 0)
f v’shape/vorm
g L
5 - ; — X
-120° 60° 0 60° 12 180 240
3
6.3.2 .sin (x + 60°) > -2c0s x N
X € (-80,10° ; 99,90°) OR/OF —80,10° < X < 99,90° v'Vcritical values/
kritiese waardes
v’notation/notasie
)
[13]
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7.1.1 | Area of/Oppervlakte van APQR = %PQ.QR.sin Q
1 .
=5 X(20 —4x)(sin 60°) vsubst into area rule/
subst in opp-reél
= 10X — 2x2 ﬁ v'subst & simpl/
2 subst en vereenv
= 53x— /3’ (2)
7.1.2 | For maximum area/Vir maksimum opp: v'(Area APQR) = 0
(Area APQR)' = 0
5J3-24/3x=0 v 543 - 24/3x
24/3x =543
"o Xinax _2 or 2% or/of 2,5 v'answ/antw
3
OR/OF ®)
X = _b v'formula/e
Za\/_ ¥ subst
5v3 5 1
=————=-o0r2=-o0r25 v'answ/antw
2(-y3) 2 2 3)
OR/OF
5v3x —/3x% =0
_ @X(S B Zu v'x-intercepts/
- x=0 0r05 5 x-afsnitte
max = =22 _2 orfof 2,5 Y subst
2 2 v'answ/antw
(©)
713 | RP? =QP? + QR? - 2.QP.QR.cOSQ v'subst into cosine
=10% + 2,52 — 2(10)(2,5) c0s 60° /rl_Jle/in cos-reél
8125 simpl/vereenv
-~ RP=9,01 v'answ/antw
(©)
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7.2

In AABC: sin g = h
AB

S AB = _h

sin g

In AABD: AB = BD and/en ADB=90°— 3 [Zs of/v A =180°]

sin23 _ sin(90° — p)

AD AB
_ ABsin2p
~ sin(90° - p)
_ h y 2sin p.cos g
sin g cos
=2h
OR/OF

In AABC: sin = —
AB

sin g
In AABD: AB =BD
AD? = AB® + AB® — 2AB.AB.c0s2/3

v'AB ito h and/en

v ADB =90° - 8

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

v"AD as subject/
onderwerp

v'expansion/uitbrei

v’sin (90°- )
=cos f

v'answer ito h

(7)

v'AB ito h and/en

2 2 2
- L n L - L .c0S2/3 v'correct subst into
sin g sin g sin g cosine rule/subst
h 2 h 2 h 2 korrek in cos-reél
=|— | +|——| -2l —— | @-2sin?p) v'expansion/uitbrei
sin S sin S sin g
2 2 2
= L + L -2 L +4h? v'multiplication/
— 4h? v'simpl/vereenv
- AD=2h vanswer ito h
(7
OR/OF
Split isosceles triangle ABQ into two congruent triangles AEB
and DEB. Then AABC = ABAE (AB = AC, ABE = BAC = B,h)
.. AE=ED=BC=h
.. AD=2h 0
[15]
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QUESTION/VRAAG 5

5.1.1 |sin203° v’ reduction/
= —sin 23° reduksie
=_Jk v_ answ ito/antw
itv k
(2)
51.2 | cos?23°=1-sin223° v'identity/identiteit
1.k v cos’® 23° itolitv k
C0s23° = v1-k v’ answ/antw
3
OR/OF
x2 +(Wk)? =1
_ (x;~k)
X=~v1-k . v X itofitv k
. V1-k
C0s23° = 1 1-k 23 v’ answ/antw
3
5.1.3 tan (—230) =- tan 23° v’ reduction/
_ sin23° reduksie
cos 23° v_ answ ito/antw
\/E K itv k
Tk Vik @)
OR/OF
tan (-23°) = —tan 23° v’ reduction/
_ oWk [k reduksie
ik Vi« v/ answ ito/antw
itv k
(2)
5.2 4cos x.(—sin x) v/ COSX Y'-sinx
$in(30° - X + X) v sin (o + B)
_ —4sin x.cos x
sin 30°
—45sin X.COS X 1
= —1 v =
- 2
2
=—8sin X.cos x v double sine form
— _4(2sin X.C0S X) / dubbel sin form
= —4sin 2x v" answ/antw
(6)
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OR/OF

4cosx.(—sin x)

v cos X v'—sinx

(sin30°cos x —cos30°sin x) cos X + (cos 30° cos x + sin 30°sin x) sin x
—45sin X.COS X

V3

_ —2(2sin x.cos x)

1cos2 x+lsin2 X
2 2

_ —2(2sinx.cosx)

1(cos2 X +sin? X)
2

_ —2(2sin x.cos x)
B 1

—@

SO
=-8c0s xsin x

=—4(25sin X cos X)
= —4sin 2x

3

1 .
(= cosx———sinXx)cos X+ (—
2 2 2 v

1. .
cosx+§sm X)sin X

lcoszx+lsin2x
2 2

s L
2
v" double sine form

/ dubbel sin form
v answ/antw

(6)
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5.3 cos2x—7cosx—-3=0
2c0s% X —1-7¢cosX—3=0 v expansion/
uitbreiding
2c0s% x—7c0sX—4 =0 v
(2cosx+1)(cosx—4)=0 2c0s% Xx—7c0sx—4=0
1 : v’ factors/faktore
.. cosx =—=or/of cosx =4 (no solution) 1
2 v COSX=—=
- x=120° + n.360° or/of x =240°+n.360° ;neZ 2
v 120° & 240°
OR/OF v’ +n.360°
S X=#4120°+n.360° ;neZ OR/OF
V' +120°
v +n.360°
(6)
54 sin 30 =sin(20 + 6)
=sin 26 cos @ + cos 26sin & v expansion of/
) uitbreiding van
=2sin@cos@cosd + (1—2sin“ H)sin g sin(20 + )
= 2sin@(1-sin’ O) +sind—2sin> @ Y expansions of sin 20
. . 3 AND cos 260
=3sin@—-4sin~ 6 9
1 1 v 1-sin“ 6
—3(2) - 4(2)3 v’ subst
(3) (3)
o4
27
23 v answ/antw
=27 )
27 24]
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QUESTION/VRAAG 6

-~ y
I
1
g
> X
—-240° -180° -120° 60° 0° 60 120° 180° 240°
=13 :
1 . . _ 1
6.1 f (x) = cos x - and/en  g(x) =sin(x + 30°) v f(x) = cos x -
o amo 1 v_ g(x) = sin(x + 30°)
- p=30° andiSiNgy= 9 v" value of/waarde v p
v value of/waarde v g
ORJ/OF (4)
sin(60°+p)=1 and/en cos0° +q= % v'sin (60° +p) =1
o _1
- p=30° La=-2 eS0T A=
v value of/waarde v p
v value of/waarde v g
(4)
6.2 X € (-120°;0°) OR/OF -120°<x<0° v’ critical values/
kritiese waardes
v’ correct interval/
korrekte interval
(2)
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6.3

The graph of g has to shift 60° to the left and then be reflected
about the x-axis./Die grafiek van g moet 60° na links skuif en
dan om die x-as gereflekteer word.

OR/OF

The graph of g must be reflected about the x-axis and then be
shifted 60° to the left./Die grafiek van g moet om die x-as
gereflekteer word en dan met 60° na links geskuif word.

v 60° left/links

v reflection about
x-axis/refleksie om
X-as

)

v’ reflection about
x-axis/refleksie om
X-as

v 60° left/links

)
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. (@)
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 @)
[8]
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QUESTION/VRAAG 7
A

7.1 CAD =180°- 26 [ Zs sum of A/Ze som van A] v answ/antw 0
7.2 sing _ sin(180° — 26) v’ correct subst into
X+3 2X sine rule/korrekte
sind _sin20 subst in sin-reél
X+3  2X v'sin 26
sin@ _ 2sind.cosd v’ 2sin@. cos 0
X+3 2X )
: v’ cos @ as subject/
2xsin @
c0sf=————— as onderwerp
2(x+3)sing
X
c0sf =——
X+3 4)
OR/OF
AD=x+3 [sides opp = Zs/sye to = Ze] YAD=x+3
AC2 = AD? + CD? - 2AD.CD.cos 0 v' correct subst into
2 _ 2 2 cosine rule/korrekte
(x+3)° =(x+3)" +(2x)° —2(2x)(x + 3).cos @ subst in cos-reél
0 =4x> —4x(x +3)cosd v’ simplification/
4x? vereenvoudiging
cosd = X(x+3) v’ cos @ as subject/
as onderwerp
X
x+3 4)
OR/OF A
Draw/Trek AP 1. CD N «+3 v' v constr/konstr
v" v sketch shown/
cos o= X toon skets
X+3 0
C X P x D (4)
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3 c030:g v cos:9:g
5 5
6=66,42° v’ size of/grootte v 0
In AABC
1 _ AB _
sin 59— AC v’ correct ratio/
AB korrekte verh
sin 33,21° = — v" subst correctly/
5 korrek
AB =5sin 33,21° v’ answ/antw
=2,74 ®)
OR/OF
. 8 AB
sin —="—"—
2 5 0
.0 v  AB =5sin —
.. AB=5sin — 2
2
but/maar:
v' equation/vgl
cos@ = E q g
5
., 0 2 v" simplification/
1=2sin 2 5 vereenvoudiging
sin?0 -3
2 10 v" value of/waarde v
. 0 3 .0
sin—=_|— sin —
2 10 2
V' answ/antw
AB=5 %= %:2,74 (5)
[10]
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QUESTION/VRAAG 5

DBE/Feb.—Mrt. 2015

5.1 X2 + y?
=(3 sin #)? + (3 cos H)?
=9sin2 § + 9 cos? v" simpl/vereenv
=9(sin2 6 + cos? 6) v CFIGF =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) — c0s(180° — x).sin(90° + Xx) v’ sin(—=x) = —sin x
= (sin x)(—sin x) — (—cos x)(cos x) v' c0s(180° - x) = —
= —sin® x + cos® x COS X
= C0S 2X v sin(90° + X) = COS X
v’ —sin® x + cos® x
v’ C0S 2x
(6)
ing =T v sing =L
sina oT oT
_ P
X2+ p?
P __ b
2 2 2
\/x +p \/1+ p v sl
x> =1
X=-1
©)
OR/OF
(P lies in 3™ quadrant)
X2+y2:r2 \/Xz+y2:r2
2
X2+ p2= («/1+ 2)
P 5 v’ subst
x>+ p>=1+p°
X2 :1 v X2 :1
. - (P lies in 3" quadrant)
3)
5.3.2 cos (180° + )
= —COS« v —CoS a
|1
V1+p?
1
V1+p? v answer/antw
(2)
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5.3.3

COS 2a
=cos’a—sin‘a

2 2
I e S e
ESIAS
1 p
T14p? 1+ p?
1-p?
:1+p

2

OR/OF

CoS2c
=1-2sin’«

2
—1-9 P
1+ p?

OR/OF

_2-1-p?
i
_1-p
1+ p°

v expansion/
uitbreiding

v’V squaring each
term/kwadreer
elke term

3)

v expansion/
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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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
tan x = o0 X =90° 3)
oo x=0°; 90°;180°
542 | LHS/LK = 2fnX—sin2x
2sin” x _
sin x . v Sinx
2| —— |—2sIn xcos X COS X
COS X ;
= — v’ 2sinX.cosx
2sin° x
_ 2sin x — 2sin xcos® x y 1 v’ simplify numerator/
COS X 2sin? x vereenv teller
H _ 2
_ 2sinx(1-cos” x) X _12 v factorising/fakt
COS X 2sin° X
_ 2sin X(SinZX)>< 1 v 1 -cos? X = sin® x
COS X 2sin® x
sin x v" simplify to/vereenv
ey na Sinx
= tan x COS X
= RHS/RK
OR/OF (6)
LHS/LK = 2tan x_—zsm 2X
2sin“ x
sin x . .
Z(J—Zsmxcosx v sinx
__\cosx _ . COSX oS X
2sin® x COS X v’ 25inX.cosx
_ 2sinx — 2sinxcos’ X
T 2sin? xcos X v’ simpl/vereenv
_ 2sinx(1—cos® x)
~ 2sin?xcosx v’ factorising/fakt
2sin x.sin® x
= v'1-cos? x = sin® x
2sin“ X Cos X
_sihx v simplify to /vereenv
COS X Sin X
_ na
= tan x COoS X
= RHS/RK (6)
[26]
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QUESTION/VRAAG 6

6.1

6.1.1 In ATAK:

AK . - v’ correct trig ratio/
Dadibe KTA korrekte trigverh.
AK = KT.sin x

=2sin x vanswer/antw

()
OR/OF

sin KTA _sin KAT

AK KT v’ correct subst into

sin90°  sin x sine rgle/lforrgkte
= subst in sin-reél

2 AK
AK = 2sin x v'answer/antw
)
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6.1.2 In AAKF:
KF  AK
SINKAF  sinAFK
KF AK

sin(90° + x) ~ sin2x
_ AK:sin(90° + x)
- sin 2x

_ 2sin X.Cos X

- 2sinx.cosx

=1

KF

In AAKF:

KF  AK
SINKAF  SinAFK

KF _ AK

sin(90° + x) ~ sin2x
_ AK:sin(90° + x)
- sin 2x
_ AT.tan x.cos x
~ 2sinX.COS X

KF

sin X
2C0S X.———.COS X
COS X

2sin X.cos X

OR/OF

AT
COSX =——
2

S AT =2cosx

v’ using sine rule/
gebruik sin-reél

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

v sin(90° +x) = cos X

v’ 2sinX.cosx
vl

()

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

subst in sin-reél

v sin(90° +x) = cos x
v’ 2sinX.cosx

v 1
©)
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QUESTION/VRAAG 5

C
443
8
X P
A y
4
D
51 o CP
sin CAP = AP v’ correct sine ratio/
korrekte sin-verh
sinx = —4\/5 = ﬁ J3
82 )
X =60°
2
OR/OF @
sin90° _ sinx v’ correct sine ratio/
8 43 korrekte sin-verh
sinx = —4\/5 = ﬁ v ﬁ
8 2 2
X =60°
] ] _ i} (2)
5.2 CPA = DPA = 30° ( AP bisects DPC) v DPA=30°
AD? = AP? + DP? — 2.AP.DP.cos APD _
. ) v" correct subst into
=8"+47 —2(8)(4)cos30 cosine rule/
J3 korrekte subst in
=8 +4° - 2(8)(4)(7) cos-reél
=2457... v 2457...
AD =4,96 v’ 4,96
4)
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53 sin DAP _sinAPD
DP  AD
siny sin30°
4 49
_ 4sin30°
496
=0,403...
y =23,78°

 8%2+(4,96)% — 42

Y = T 8)(2.96)

cosy =0,9148...
y =2382°

OR/OF

AD? = AP? + DP? — 2.AP.DP.cosDAP
42 =82 +(4,96)2 — 2(8)(4,96).cos y

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

v’ sin y subject

v 23,78°
(3)

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

v €os y subject
v’ 23,82°

3)
[9]
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6.1 cos” (180° + x) + tan(x —180°) sin(720° — x) cos X , ,
- ( 2 1 (_ i v/ (—C0S X)" or cosx
(—cosx) +.[ (—tan x)](-sin x)(cos x) / tan x or —(—tan x)
=cos® x+ (ﬂJ(—sin X)(Cos X) v —sin x
COS X sin x
2 02 v tanx =
=C0s” X —sin“ X COS X
= C0S 2X v’ cos? x—sin? x
()
6.2 sin(a — f8) v'rewrite as/herskryf
= c0s[90° — (« — )] cos[(90° - ) + ]
= cos[(90° — &) + f3] v expansion/
= c0s(90° — ) cos 3 —sin(90° — &) sin A3 uitbreiding
=sina cos S —cosasin B v'simpl/vereenv 3)
OR/OF
sm(a—ﬁo ) v’ rewrite as/herskryf
= C0s[90° — (a — S)] cos[(90° + ) + (~a)]
=cos[(90° + ) + (—)] v expansion/
= ¢0s(90° + f) cos(—a) —sin(90° + f)sin(—«) uitbreiding
= (—sin g)cosa —cos f(-sin a) v'simpl/vereenv
=sina cos f—cosasin S 3)
6.3 x* —y*

sin 2 76° — cos*76°

—( c0s®76° — sin 2 76°)

—€0s 2(76°)

—cos 152°

— (—cos 28°) OR/OF =-cos (90° + 62°)
cos 28° = — (-sin 62°)
=cos (90° - 62°) =sin 62°

=sin 62°

OR/OF
v y2
=sin 2 76° — c0s°76°
=sin 76° sin 76° — cos 76° cos 76°
=sin 76° cos 14° — cos 76° sin 14°
=sin (76° — 14°)
=sin 62°

OR/OF
W2 — y2
=sin 2 76° — c0s°76°
= cos® 14° —sin? 14°
= cos 2(14°)
= cos 28°
=sin 62°

v'—(c0s’76° — sin 276°)

v’ recognition of cos
double angle

v/ —cos 152°

v’ cos 28°

(4)

v’ cos 14°

v’ sin 14°

v’ recognition of sine
compound angle

v sin(76° - 14°)

(4)
v cos? 14°
v sin? 14°
v’ recognition of cos
double angle
v’ cos 28°
(4)
[12]
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7.1 0<y<2 or ye[0;2] v’ critical values/
kritieke waardes
v’ notation/notasie
)
7.2 sin x + 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)
7.3 sinx(2sinx+1)=0 v'sinx=0 or
. . . 1
sinx=0 or sinx=-= 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 v’ 210°; 330°
OR/OF v k.360°, ke Z
x =k.180°, keZ 4)
7.4 )
v’ y-intercept/afsnit
4 v’ x-intercepts/afsnitte
. v" min/max points/
min/maks punte
90 5 4 90 5 180 2 270
g
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° Vv —60°; -30°;
150° ; 180°
3)
7.6 Series will converge if/Reeks sal konvergeeras: -1<r <1 v-l<r<l1
-1< 2cos2x <1 v’ r = 2¢0s 2X

1 1
—=< C0S2x < =
2 2

- 30°<x<60° or x€(30°;60°

v —£<0052x< 1
2 2

Vv 30° <x<60°

()
[19]
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