TRIGONOMETRIE

Oplossings

Die DBE se eie nasienriglyne, in boekvolgorde

Elke oplossing hier is 'n uitknipsel van die amptelike DBE-nasienriglyn wat saam
met die vraestel gepubliseer is waaruit die vraag kom. Die bewerking, die
punt-merke en die aanvaarde alternatiewe is die DBE se eie. Niks is oorgeskryf
of oor afgelei nie.

Die nommers pas by die vraeboek: oplossing 34 antwoord vraag 34, en die
hoofstukke is in dieselfde volgorde.

Die DBE skryf een riglyn vir albei tale, so hierdie bladsye is tweetalig en hul
nasienaantekeninge is grootliks in Engels. Dit is die DBE se eie bladsy, presies
so0o0s gedruk weergegee.

'n Nasienriglyn word vir nasieners geskryf, nie vir leerders nie. Dit wys die
kortste pad na die punte, so waar 'n stap saamgepers lyk, is dit die riglyn wat
bondig is eerder as 'n stap wat ontbreek.



I 1. Vereenvoudig tot een verhouding, dan 'n som van twee sinusse

Amptelike DBE-nasienriglyn -

Mei/Junie 2022 - V6 - 12 punte

QUESTION/VRAAG 6

6.1 in10° .
SIN10° | (an(360°— ) sin 20
cos 440°
80° v —tané
= G059 _ tan&(2sin & cos H) ¥ cos 80.0
cos80° v’ co-ratio
v" double angle
. % o
-1 siné (2sin 6cos 0) quotient identity
cosé
=1-2sin’ @
= cos 260 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
2sin60°cos 2x = k cos 2x correct
2(?} cos 2x = k cos 2x v’ special £s
k=43 v’ answer
(3)
6.2.2 | tan60°[sin(60° + 2x) +sin(60° — 2x)]
= tan 60°[k cos 2x]
v special £
= x/§(\/§ cos 2x)
=3(2cos® x —1) v double s
% .
_ (2(\/,[-)2 _1) answer i.t.ot
-6\t )3 ®)
=6t-3
[12]




I 2. cos A uit 'n punt, dan die dubbel- en saamgestelde hoeke
Amptelike DBE-nasienriglyn - November 2024 - V5 - 12 punte

QUESTION/VRAAG 5 y
A

yan

0 KX
P(-3;-4)
51.1 r=5 v r=5
cosA:—§ V" answer
5 )
51.2 cos2A =2cos’A-1
2
= (_§j -1 v" substitution of cos A into
5 double angle formula
;
TS v’ answer
OR/OF 2
cos2A =cos? A —sin? A
2 4 2
=[_§J _(__j v’ substitution of cosA & sin A
S S into double angle formula
7
= o5 v’ answer
OR/OF 2
cos2A =1-2sin’A
2 . . . .
1o 2 v' substitution of sin A into
double angle formula
! v
=—— answer
25
(2
5.1.3 AY
X4
( B
A’“\
0 X
X=-3 v x=-3
sin(A—B)=sinAcosB—cosAsinB
4 3 3\ 4 L
=l-=l-=z|-|—=Z|l= v'v" substitution into the
5 5 5A5
compound angle formula
12, 12
25 25
24
T 5 v’ answer
(4)




a o H g_ [¢]
59 cos(2—45 )sm(z 45 j

2
ZCOS(Z —45 °jsin(§ - 450] )
= v multiply by —
2.2 PRy 2
— sin(a —90°) v" double angle
4
_ —C0sa v co function
4
_=P oriorF =-1p v answer
4 4 (4)
OR/OE OR/OF
cos(g—45°]sin(g—45°J
2 2
2
) [cos%cos45°+sin%sin 45°}[sin%cos45°—cos%sin 45‘} v/ expansion
- 2
{\E osa+\/§sina}{\/E ina—ﬁcosa} v special angles
B 2 2 2 2 2 2 2
- 2
Lo & Lo @
_ 2 2
2
—(cos2 & _sin? a}
~ 2 2
- 2
cosz(%j v double angle
T
__cosa
4
1 v’ answer
(4)
[12]

I 3. Twee identiteite om te bewys, een 'n verskil van sinusse

Amptelike DBE-nasienriglyn - Mei/Junie 2025 - V6 -

QUESTION/VRAAG 6

13 punte




6.1 LHS =2cos”(45° + x)
=2cos’ (45°+x)+1-1 v o+1-1
= cos[2(45°+x) +1 v" double angle
=cos(90°+2x)+1 v simplification
=(—sin2x)+1 v" reduction
=1-sin2x
=RHS
4)
OR/OF
LHS =2cos’(45° + x)
= 2(cos(45° + x))2
= 2(cos 45°cos x —sin45°sin x)2 v’ compound £ expansion
2
[
T Ty oS Ty v subst. special £ values
(1, 1
=2 5 cos” x —sinxcosx + 5 sin” x v simplification
=cos’ x —2sin xcosx +sin’ x v sin? x4 cos’ x=1
=1-sin2x
— RHS )
6.2.1 LHS =sin(A—B)—sin(A + B)
=sin A cos B—cos Asin B—(sin A cos B+cos AsinB) v sinAcosB—cosAsinB
=sin AcosB—cosAsinB—sin AcosB —cosAsinB v —sin A cosB—-cosAsin B
=-2cosAsinB
= RHS (2)
6.2.2 sin4x —sin10x
=sin(7x—3x)—sin(7x+3x) v\ 4x =Tx-3x & 10x =7x+3x
=-2c0s7xsin3x v’ answer
(2)
6.2.3 sin4x —sin10x = sin3x
—2cos7xsin3x =sin3x v substitution
2cos7xsin3x+sin3x=0
sin3x(2cos 7x +1)=0 v' factorisation
1
sin3x =0 or cos7x= —5 v both equations
3x=0° 7x=120° or 7x=240°
x=0° X = 17,140 X = 34,290 v’ answer
N/A v’ answer
(5)

[13]




I 4. Leicos(alfa + beta) af, gebruik dit dan om te vereenvoudig
Amptelike DBE-nasienriglyn - November 2021 - V6 - 15 punte

QUESTION/VRAAG 6

sin x = 4sin xcos? x
4sinxcos® x—sinx =0
sinx(4cos®> x—1)=0

) 1
sinx=0 or coszx=Z

1
COSX=— —
2

x=180°+k360° kezZ or x=120°+k.360° keZ

X =240° +k.360°; ke Z

OR/OF

tan X = 2sin 2x

sin X .

—— =4sin Xcos X
COS X

sin x = 4sin xcos® x
4sinxcos’ x—sinx =0
4sin x(1-sin®x) —sinx =0
3sinx—4sin®*x=0
sinx(3—4sin’x) =0

sinx=0 or sin® x =

Mlw

|G

. . 3
SINX = or smx:—T

x=180"+k.360", ke Z or x=120"+k.360°,k eZ
orx=240°+k.360°,k e Z

6.1.1 cos(a + f3)

= cos(a — (=) v cos(a —(=P)

= €0s a cos(—/3) +sin asin(—p) v/ expansion

= oS cos B +sina(—sin ) v reduction

=Ccosa cos f—sinasin S &)
6.1.2 2 c0os 6x €os4x —cos10x +2sin® x

=2 c0S6X C0S 4X —C0S(6X + 4X)+2sin? X ¥’ cos10x = cos(6x + 4x)

=2 €0S6X C0S 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

=00S 2X +2sin” X v COS 2X

=1-2sin® x +2sin” x v/ 1-2sin” x

=1 v answer (5)
6.2 tan x = 2sin 2x

% = 2(2sinxcosx) v' quotient identity

v" double angle identity

v" factors

v both equations

v x=180°
v’ x=120°& 240° OR/OF
X = +120°
v k360% keZ
@

v' quotient identity

v identity

v factors
v" both equations

v x=180°
v’ x=120°& 240° OR/OF
Xx= +120°
v k360°% keZ
@

[15]




I 5. Reduseer tot 'n enkele verhouding, bewys dan 'n identiteit

Amptelike DBE-nasienriglyn - November 2021 - V5 - 17 punte
QUESTION/VRAAG 5
5.1 sin140°.sin(360° — x)
cos 50°. tan(—x)
_ w v sin40° v —sinx
sin 40°(— tan x) v’ co-ratio v —tanx
_ —sinx
~sinx , tanX:sinx
COS X COS X
=COS X v’ answer
(6)
5.2 _2gin?
LHS — 2sin“ Xx+cosx+1 RHS = 2605 X1
1—cos(540° —x)
LHS = —2(1—cos’ x) +cos x+1 v' identity i. t. 0. cos X
1—(—cosXx) v" c0s(540° — X) =—Ccos X
_ 2
LHS = 2+2C08° X+cosX+1
1+cosx
2
LHS = 2C0s” X +C0s X —1 v" standard form
1+ cos X
LHS — (2cos x —1)(cos x +1) V' factors
1+cosx
LHS = 2cosx -1
..LHS = RHS
4
531 sin36° = ll_ p2 A
1-p? 1 1-p* | v
tan36° — p ’ p method
p 36 >
p - v' value of p
OR/OE v’ answer
(€)
2 0_1_cin? o
cos‘ 36°=1-sin"36 v method
c0s36° = «/1—(1— p%)
=p v/ c0s36°=p
tan 36° — sin36
€0s 36°
1-p?
= o v’ answer

(©)




5.3.2

€0s108°
=—C0S72°

= —C0s (2%36°)

= —(2cos® 36°—1)
=-2p*+1

OR/OF

€0s108°
=—00s72°

= —C0s (2%36°)

= —(1—2sin” 36°)

=-¢+2Qh—p2f
— _1+2(1- p?)
=-2p*+1

OR/OF

cos108°

=—C0S 72°

= —C0s (2%36°)

= —(cos” 36° —sin? 36°)

= (o -(iw )
=—(p*-@-p")
=-2p*+1

OR/OF

€0s108°

= C0S(2x54°)
=2c0s?54°-1
=2(1-p*)-1
=1-2p°

OR/OF

€0s108° = cos(72° + 36°)

=€0S72°c0536°—sin 72°sin 36°
= (2c0s*36° —1) c0s 36° — (25sin 36°c0s 36°) sin 36°
= 205> 36°— €05 36°—2c0s36°sin* 36°

=2p*~p-2p({i-p7)

=2p°—p-2p+2p’
=4p*-3p

reduction
double angle

NN

expansion
answeri.t.o.p (4)

reduction
double angle

<SS

v/ expansion

v answeri.t. 0.p
(4)

v" reduction
v" double angle

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]




I 6. Vereenvoudig, dan alles in terme van cos 35=m

Amptelike DBE-nasienriglyn - Mei/Junie 2021 - V5 - 18 punte

QUESTION/VRAAG 5

5.1 tan(— x).cos x.sin(x —180°)—1
= —tan x.cos x.sin(—(180° — x))—1 v —tan x
_ —sinXx i v _sinx v ZSinX
=~ oS x .COS X.(—sin x) -1 05 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)
5.2.2 sin 20°
= cos 70° v" co-function
= cos 2(35°)
= 2c0s?35°—1 v double angle
expansion
=2m? -1 _
v answer in terms of m
OR ©)
= sin (55° — 35°)
= sin55°c0s35° — c0s55°sin35° v compound angle
expansion
= mm-+v1-m?+1-m? -
v’ c0s55°=+/1-m* or
—_ 2 2
=m —(1—m ) $in35° = /1-m?
=2m? -1 v" answer in terms of m
3)
5.3 cos4x.cos X +sin4x.sinx =-0,7
cos(4x—x) =-0,7 v" compound angle
ref £ =4557...°
3x =180°—-45,57...° +k.360°0r 3x =180°+45,57...°+k.360° | v 3x = 134,43° or
3x =134,43° + k.360° or 3x=22557°+k.360° 225,57°
x=4481°+k120°; keZ  x=7519°+k.120°; keZ v x=4481°0r7519°
v +k.120°% keZ
4)




5.4

RHS = cos? x —sin? x

LHS - SiN4X.c0S 2X — 2¢0S 4X.Sin X.COS X

tan 2x
_ sin4x.cos 2x — cos 4x.sin 2x v sin2x
- sin 2x i
v sin 2x
€0S 2X C0S 2X
. COS 2X
:sln(4x—2x)( - j V' sin(4x —2x)
Sin 2X
= COS 2X v' C0S2X
=c0s? X —sin? x
LHS = RHS @)
[18]

I 7. 'n Puntin die tweede kwadrant, en die verhoudings wat dit vasstel

Amptelike DBE-nasienriglyn - Mei/Junie 2022 - V5 - 18 punte

WYUVLEO TITVINI VINAAD U

P(-7;4)




51.1 OP= (_ 7)2 +(4)2 v" substitution
v’ answer
_J65 Answer only 2/2 @)
5.1.2(a) 4
tan@ = v answer
1)
5.1.2(b) | cos(#-180°) = —cosd v’ reduction
= L v’ answer
J65 )
5.2 sin Xcos X + sin X = 3¢cos? X + 3¢0s X
sin xcos X +sin x—3cos? x —3cos x =0 v RHS=0
sin x(cos x +1) —3cos x(cosx+1) =0 v grouping
(cos x +1)(sin X —3cos X) = 0 v factors
cosx =—1 or sinx = 3cos X v" both equations
tanx =3
x =180° + k.360° or Xx=7157°+k180° :keZ v’ x=180°
v x=7157°
v +k180° keZ
OR/OF (7)

sin Xcos X + sin X = 3¢c0s? X + 3¢0s X

sin xcos X +sin x —3cos” x—3cos x =0
sin x(cos x +1) —3cos x(cos x+1) =0
(cosx+1)(sinx—3cos x) =0
cosx=-1 or sin x =3cos X
tanx =3
x=71,57°+k.360° or
X = 251,57° + k.360°; ke Z

X =180° + k.360° or

RHS =0
grouping
factors

both equations

X =180°
x=71,57° and
251,57°
v +k.360° keZ

DN N N N

(7\




531

sin 3x y 1+ cos3x
1-cos3x 1+ cos3x

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

LHS =

_ (sin3x)(1+ cos 3x)

v multiply by “1”

1-cos?® 3x v’ 1—cos? 3x
_(sin3x)(1+ cos 3x)
- sin? 3x v’ square identity
~ 1+cos3x
sin 3x
=RHS
OR/OF )
LHS = Sin3x g s!n 3x
1—cos3x sin3x v multiply by “1”
~ sin?3x
sin 3x(1— cos 3x)
_ 1-cos?3x y o
sin 3x(L— cos 3x) square identity
_ (2—cos 3x)(L+ cos 3x) v factors
sin 3x(1— cos 3x)
_ 1+cos3x
sin 3x
=RH
> 3)
5.3.2 undefined when sin3x =0 and 1-cos3x=0 v'sin3x =0 and
3x=0° or 3x=180° and 3x =0°or 3x =360° 1-cos3x=0
x=0° or x=60° v 0° v 60°
(©)
[18]

I 8. Lei cos(x +vy) af uit die gegewe identiteit, pas dit dan toe
Amptelike DBE-nasienriglyn - November 2024 - V6 - 18 punte

QUESTION/VRAAG 6




6.1.1 cos(x + y) = cos(x — (- y)) Vo (x+y)=(x=(-y))
= cosxcos(— y)+sin xsin(-y) v’ correct expansion
= COSXCOSY —sinxsiny
(2
6.1 LHS — c0s(90° — x)cos y +sin(— y)cos(180° + x)
o cos xc0s(360° + y)+sin(360° — x)sin y
v ° =3Sj
_ (sinx)cosy + (- sin y)(— cos x) cos(90°—x) =sin x
~ cosx(cosy)+(—sinx)sin y v sin(—y)=—siny
. . v’ €0s(180°+ x) =—C0s X
_sinxcos y+cosxsiny
COS X COS Yy —sin xsin y Y’ €0s(360°+y)=cosy
v’ sin(360°—x) =-sinx
_sin(x+y)
cos(x+Y) v compound angle formulae
=tan(x+y)
=RHS
(6)
6.2 J6sin? x —11c0s(90° + X) +7 = 2
6sin® x—11c0s(90°+X) +7 =4 v'squaring both sides
6sin® x—11(—sinx) +7 =4 v' €0s(90°+X) =—sin x
6sin®x+11sinx +3=0
(3sinx+1)(2sinx+3)=0 v’ factors
sinx = —% OR/OF sinx = —g v’ both equations
ref£ =19,47° no solution
x=199,47° or x=340,53° v’V answers
(6)
4-8sin®x
6.3.1 g (x) 2
3
4(1-2sin” x) v’ factors
=
_ 4cos2x o 4cos2x
3 3
Maximum value of cos 2x is 1
v’ answer

~.maximum value of g(x)=

[SSHIEN

)




\VIRVAW) o vunn/vur
4 —8sin? x is a maximum when sin? x is a minimum
Minimum value of sin®x is0 v" minof sin?x=0
4-8(0) 4-8(0)
.. max. value of X)= v —— \/
9(x)=—3 9(x)=——
4
g(x)=§ v’ answer
(3)
OR/OF OR/OF
_ —(0
sin x= (0) v\ osinx= ©)
8 8
2| —— 2| 2
-3 -3
sinx=0 v sinx=0
4-8(0
- max. value of g(x)= 3( )
4
g(x)zg V' answer
(3)
6.3.2 X =180° v’ 180°
(1)
[18]

I 9. costheta =5/13 met die kwadrant gegee, dan 'n vereenvoudiging
Amptelike DBE-nasienriglyn - Mei/Junie 2025 - V5 - 19 punte

QUESTION/VRAAG 5



N e,
y=-12

sin® @
( 12Y
(3
144
169

OR/OF

sin>@=1-cos’ 8

[Pythagoras]

Jan

(=5

13

v

vViy=-12

substitution

answer

)

square identity

2
sin?@=1-|— i substitution
13
sin? @ = E answer
169 3)
5.1.2 | tan(360°-6)
=—tand —tan @
_ (—_wj
-5

= —2 answer

> ®)

cos( —135°)
=cos @ cos135°+sin @sin135°

= cos O(— cos 45°) + sin O(sin 45°)

I i o

cpd. £ expansion

reduction

substitution

answer

(4)




52 | 2cos(180° - x)sin(- x)
1-2cos?(90° - x)

2(~ cos x)(—sin x)

cos(180° —x) = —cos x
sin(—x) = —sin x

< 2
1-2sin” x cos”(90° — x) =sin’ x
_ 2sinxcosx
cos 2x 1—2sin* x = cos2x
_ sin2x 2sin xcos x = sin2x
cos2x
=tan2x answer
6)
53 | (tan92°)tan 94°)(tan 96°)..(tan 176°)tan 178°)
sin92° \( sin94° \ sin 96° sin176° \( sin178° tient identit
= otient identi
c0s92° A\ c0s94° )\ cos96° cos176° A\ cos178° q Y
B ( cos2° j( cos4° I c0s 6° J ( sin 4° J( sin 2° co-ratios
—sin2° \ —sin4° \ —sin6° )\ —cos4° \ — cos2° reduction
=1 answer
4)
OR
(tan 92°)tan 94°)(tan 96°)...(tan 176°)tan 178°)
= (tan 92°)(tan 94°)(tan 960). ...(—tan 4°)(—tan 2°) reduction
_ sin92° \( sin94° \ sin 96° |- sin 4°j B sin 2° quotient identity
€c0s892° N\ c0s94° )\ cos96° cos4° cos2°
cos2° cos4° c0s6° sin 4° )
= - - - L. = - co-ratios
—sin2° \ —sin4° \ —sin 6° cos4° cos2°
=1 answer
(4)
[19]

I 10. Alles in terme van sin 40 = p, dan 'n identiteit om te bewys

Amptelike DBE-nasienriglyn - Mei/Junie 2024 - V5 - 26 punte

QUESTION/VRAAG 5




5.1.1 | sin220°
=_sin40° v’ —sin40°
=—p v answer
2
5.1.2 | cos?50°
=Sin2 40° v Sinz 40
= p? v answer
2
5.1.3 | cos(-80°)
= c0s80° v' cos80°
=1-2sin?40° v double angle
=1-2p? v answer
€)
OR
cos(—80°)
=c0s80° v c0s80°
=cos(30°+50°)
=¢0s30°c0s50° —sin 30°sin50° v' expansion
2
- @ _ —Vl_p v’ answer
2 2 3
5.2.1 | LHS = tan x (1-cos® X) +¢0s® X _
_sinx ., 2 v X sint x
_E(sm x)+cos X 0 X
=3 3
_ S X+cos X v simplification
COS X
(sin X+ CO0S x)(sin2 X —Sin X COS X + COS> x) v factorisation of cubes
B COS X
_ (sinx+cos x)(1-sin xcos x) v sin? x+cos? X =1
oS X 5,

=RHS

OR




(sin x+ cos x)(L—sin x cos x)
COS X
_sinx—sin® xcos X +€os X —sin X cos” X
- coS X
=tan x —sin® x +1—sin xcos x
= tan X +cos? X —sin X cos X

sin X cos X
=tanx|1-————
tan x

RHS =

)-ﬁ-COSZ X

Sin X cos X

=tanx| 1— +c0s* X

oS X
—tan x(l—cos2 x)+cos2 X
= LHS

v" multiplication

v+ by cosx
v’ —sin® x+1=cos® x

v’ factorisation

sin X
v o tanx=—=-
COoS X

Q

5.2.2 | cosx =0 or where tan x is undefined v cos x =0 or tan x undefined
x=90°+k.360° or x=270°+k.360°
x=90° or x=-90° v x=90° v x=-90°
€
531 sin150°+cos® x —1
2
_sin30°+cos’ x -1 v’ sin30°
2
1—(1—cos2 x) iag L
5 v" sin30 =E v factor
B 2
1 ., )1
=| =—sin“ X [x— v’ 1-cos® x =sin®
(2 sz 1-cos® x=sIn“x
1-2sin?x e
== v" simplification
:COSZX v answer in terms of cos 2x
4 (6
5.3.2 | sin150°+cos’x-1 1
2 25
cost:i V' answer 5.3.1=i
4 25 5
cos2x=i
25
ref£ =80,79...°

2x=80,79...°+k.360° or
x =40,40° +k.180° or

2x =279,20...°+k.360°
x=139,60°+k.180° ;k e Z

v’ 2x=280,79°
v 2x=279,20...°
v' x=40,40° and x =139, 60°
v +k180° keZ
©)




OR

sin150°+cos’ x—1 1

2 25

sin150° +cos® x—1= 2

sin30°+cos? x—1= 2
25

, 29

COS™" X=—
50

COSX == @
\/50

or

X =40, 40° +k.360° or x=319,60°+k.360° ;k e Z

x =139,60° +k.360° or x=220,40°+k.360° ;k ¢ Z

v’ cos® X _2
50

v x=40,40° v x=139,60°

v’ x=220,40°and x =319,60°
v +k360°; keZ
G

[26

I 11. 13 sin x + 3 =0, en die hele ketting wat daaruit volg
Amptelike DBE-nasienriglyn - November 2022 - V5 - 30 punte

QUESTION/VRAAG 5



5.1.1 sin(360°+x)
=sinX v + v sinx
)
5.1.2 v'v" substitution
x —coordinate = («/1_3)2 —(—3)2
=-2
tanx =— v method
_3
2 ©)
OR/OF
. 2
x—coordinate = (J1_3) -(3)° v'v" substitution
=2
tan x 3
2 v" method
®3)
513 c0s(180°+ x)
=—C0S X v _ v coS X
)
5.2 cos(90° + 6)
sin(@—180°) + 3sin(-0)
_ —-sin@ v —sin@
sin(—(180° - 9))-3sin @ v —3sing
—siné
= \/ — i
—sin@—3sind sin@
_ —sin@
—4sin@ v simplification

1

v’ answer

©)




5.3 (cos x +2sinx)(3sin2x—-1) =0
cos X+2sinx=0 or 3sin2x-1=0 v" both equations
1 . 1 1
tanx=—-= sin2x == v —_=
5 3 tanx = 5
ref /=26,565...° ref /=19,471...° v sinox - &
3
x=153,43° +k.180° ; ke Z Xx=9,74° +k.180° ke Z
v' x=153,43° OR
OR/OF or X = 153,43° &333,43°
x = 153,43° + k.360° ; k e Z x = 80,26° + k.180°; Y X=9,74° & 80,26°
v +k180°; keZ
kez
or
x =333,43° +k.360° ; ke Z (6)
54.1 LHS =cos(x + y).cos(x — y)
=[cos x.cos y —sin x.sin y Jcos x.cos y +sin x.sin y| / expansion
= cos’® x.cos? y —sin® x.sin® y v simplification
:(l—sin2 xXl—:sin2 y)—sin2 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)
5.4.2 1-sin® 45° —sin®15°

= c0s(45° +15°).cos(45° —15°)
= €0s 60°.cos 30°

(7]

v identifying x and y

v" substitution

v' answer

3)




1—sin? 45° —sin?15°
=sin?15° + cos? 15° —sin? 45° —sin®15°

2
=c0s?15°— [EJ
2
=c0s°15° — 1
2

_ 2cos?15°-1
2

_ cos30°

OR

1—sin® 45°—sin®15°
=cos” 45° —sin’(45°-30°)

1 2 . ; 2
=| —= | —(sin45°c0s30°—cos45°sin 30°
&) )
B O SR
2 (2 2 2 2
1 (B 1)

2 | 242 242

2
I

2 |22 242
1 (3 43 1
= | ———+4—

8 4 8}

s ™

v identity

v substitution

v’ answer
(3)
v/ expansion
v' substitution
v answer
(3)




55.1 16sin x.cos® x —8sin x.cos X
= 8sin x.cos x(2 cos? x —1) v factorisation
= 4sin 2x(cos 2x)
; v 4sin2x v' c0s2x
=2sin4x
v" double angle
OR/OF g @
16sin x.cos® x —8sin x.cos X
=16c0s? x(lsin 2xj—8(lsin 2xj
2 2 v’ factorisation
=8(2cos2 x—1)[lsin ZXJ
2
igsin iX'COSZX v/ 4sin2x v €0s2X
=<sihax v double angle
(4)
5.5.2 16sin x.cos® x —8sin x.cos x = 2sin4x
Minimum at x = 67,5° v’ answer
(1)
[30]

I 12. sin beta gegee met sy kwadrant - die langste vraag in die boek
Amptelike DBE-nasienriglyn - November 2023 - V5 - 31 punte

QUESTION/VRAAG 5




511 sinﬁ :% ﬁ 6(900;2700)
(- V8 1) Ay
3 aan yz —r2
N
X =—/8 =242 v ox=-22
cos f
- -2\2 v' answer
3 ©)
OR
. 1 0970
smﬂzg B e(90°;270°)
cos® B =1-sin’ B v’ square identity
l 2
cos’ f=1-| =
p-(3)
8
cos’ B = 5 v’ cos’ S
&
cospf = 3
_ 22
T3 v’ answer
©)
512 | sin2p
= 2sin S cos v double angle
= 2(1] ﬁ v' substitution
3) 3
28 OR 2 -2
9 9
:__45/5 v answer
©)
5.1.3 | cos (450° — p)
= cos (90° — B) v cos (90° - 5)
=sin v' co-ratio
1
~3 v' answer
AD @)




LUS (40U —p)

= c0s450°cos S +sin450°sin S v’ expansion
=c0s90°cos 4 +5sin90°sin S v’ reduction
=sin g
_1 v' answer
3 3)
cos* X +sin? x.cos? X
5.2.1 | LHS = —
1+sinXx
cos” x(cos” x+sin’ x) v factors
B 1+sinx v" sin? x+ cos? x=1
=2
_ 1-sin” x V' cos? x=1-sin? x
1+sinx
_ (1-sinx)(1+sinx) v’ factors
1+sinx
=1-sinx
= RHS
4
OR @
4 =2 2
cos”* X +sin® x.cos” x
LHS = -
1+sin X
4 2 2
cos x-+(1——cos x)cos X v sin?x=1—cos? X
- 1+sin X
_ cos* x+cos® x—cos* x v’ expansion
1+sinXx
_ 1-sin®x v cos? x=1—sin? x
1+sinx
_(1—ﬁnxX1+ﬁnx) v' factors
B 1+sinx
=1-sinx
= RHS 4)
OR
RHS =1-sinx
) 1+sin x 1+sinx
=(1-sinx)x=— v X——
1+sinx 1+sinx
_1-sin’x v" product
1+sinx
B cos® X v 1-sin? x =cos? x
1+sin X

coszx(sinzx-rcoszx)

1+sinx
_ cos* x+cos” x.sin’ X
1+sinx

L

1=cos?® x+sin® x

A\




9.L.L SIIIX+1L=U v SITX+1L=VU
sinx=-1
ref. £ =90°
X = 270° v x=270°
2
5.2.3 | _ cos®x+sin®x.cos’ X
1+sinx
y=1-sinx
- Minimum =0 v'v" Minimum =0
(2)
5.3.1 | sin (A-B)
=C0S [90°—(A— B)] v co-ratio
=co0s[(90°—A) - (-B)]
=c0s(90°—A)cos(—B)+sin(90°—A)sin(-B) v" compound angle
=sin Acos B+cos A(—sin B) v reduction
=sin Acos B —cos AsinB
3)
OR
sin (A - B)
= oS [900—(A— B)] v co-ratio
=c0s[(90°+B) - A]
= 0s(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°cos x —c0s48°sin X =c0os 2x

sin(48°—x) = cos 2x
sin(48°—x) =sin(90°—2x)

48°—x =90°—2x+k.360° or
48°— x =180°—(90° - 2x) + k.360°

X =42°+Kk.360°

OR

—3x =42°+k.360°

X=-14°-k.120° ; k € Z

Sin48°¢cos X —c0s48°sin X = cos 2X

sin(48°—x) = cos 2x
cos(90°—48°+x) =Cc0os 2x
cos(42°+x) = cos 2x

42° +x=2x+k.360° or
—Xx =-42°+k.360°
X =42°—-k.360°

42° + x =360°—-2x+k.360°

3x =318°+k.360°
x=106°+k.120°

keZ

v" compound angle

v’ co-ratio
v both equations

v general solution
v" general solution; k € Z

()

v" compound angle

v’ co-ratio

v" both equations
general solution
v" general solution; k € Z

()

<\




9.4 SHISX + ST X

cos2x+1
_sin(2x+x)+sin(2x - x) v 3x=(2x+X)
- cos2x+1
_SiN2XC0S X +C0S 2XSin X +Sin 2X oS X —C0S 2XSin X v’ expansion
2c0s* x—1+1 v" double angle of cos2x
_ 2sin 2xcos X v' simplification
2C0s° X
_ 2(2sin xcos x)cos x v’ sin2x = 2sin Xcos X
2c0s’ X
_ 4sinxcos® x
~ 2cos? X
=2sinXx V" answer
(6)
OR
sin3x +sin x
cos2x+1
_sin(2x+x) +sinx v 3x=(2x+X)
~ 2c0s’x -1+1 v" double angle of cos2x
_ SiN2xcos X + oS 2xsin X + sin X v expansion
2c0s” X
_2sIN XCOS XCOS X + COS 2XSin X + sin X V" sin2x = 2sin Xcos X
B 2c0s% x
sinx(2cos” x + cos 2x + 1) v common factor
B 2c0s? X
sinx(2cos* x +2cos’ x —1 +1)
B 2c0s? X
= 2sin x v’ answer (6)

[31]

I 13. Teken 'n kosinus op 'n sinus wat reeds geskets is
Amptelike DBE-nasienriglyn - November 2021 - V7 - 8 punte

QUESTION/VRAAG 7



7.1
y
2
1
/ \
X| v both
~180° —90° 0 90° 80° turning points
o e v both
=1 X intercepts
(-30° & 150°)
_9 v’ shape
3)
7.2 Period = 120° v’V answer
(2)
7.3 x=-30° v’ answer
1)
7.4 Range of/waardeversameling van g: ye[-1;1]
Range of/Waardeversameling van % g:ye {— % X ﬂ
. 1 ) 1 3 v’ critical values
Range of/Waardeversameling van 5 g+l ye {E X 5} v correct
notation
OR/OF (2)
. 1 1 3 .
Range of/Waardeversameling van 5 g+1: 5 <y< > v’ critical values
v’ correct
notation
)
(8]

I 14.'n Kosinus en 'n verskuifde sinus op een stel asse
Amptelike DBE-nasienriglyn - Mei/Junie 2022 - V7 - 10 punte

QUESTION/VRAAG 7




1
A
/ g
-90° -60° -30° 0° 0° 60° 90 120° 1560° 180° 21 240° X
\
B
-1
7.1
A(O;lj B(O;—l)
2
AB = 1—(— 1) v" y-values
2 2
— 1 uni v
1 unit Answer only 2/2 answer @)
7.2 1 1
Range of f: -—— =
geot t:ye|-2: 7]
1 .1 1 1 v critical val
Range of 3f(x)+2: ye|=; 3> | OR/OF Z<y<3= critical values
2 2 2 2 v answer
(2)
7.3 X = 90° vV x=90°
(2)
74.1 X € (30°; 90°) LU (210°; 240°] v' X €(30°; 90°)
v (210°; 240°]
OR/OF 2)
30°< x <90° or 210°< x <240° v 30°< X <90°
v 210°< x <240°
(2)
74.2 X € (-55°; 125°) v’ critical values
v’ answer
OR/OF 2)

—b55°«< x <125°

v" critical values
v answer

)

rani




I 15. tan x teenoor 2 sin 2x, en waar die twee kruis
Amptelike DBE-nasienriglyn - November 2022 - V6 - 10 punte

QUESTION/VRAAG 6

y
f f
B 9 A(60°%; k)
5 X
-180° -90° 0 90° 180°
f
6.1 180° V' answer
1)
6.2.1 k=3=173 v answer
1)
6.2.2 B(—120°;\/§) v x=-120°
@)
6.3 Range of g : yel[-2; 2] v yel-2; 2]
Range of 2g(x): yel[-4; 4] v’ answer
)
OR/OF ANSWER ONLY: Full marks
Range of g: —2<y<?2 v -2<y<2
Range of 2g(x): -4<y <4 v answer 2
6.4 x e[-65°; —5°] vV xe[-65°; —5°]
)
OR/OF
—65°<x <-5° Vv —65°< x<-5°
)
6.5 sinx.cosx=p
4sinx.cosx=4p S o
2sin2x = 4p 2sin2x=4p
v =
4p =+£2 4p =+2
oo _ 1 1 V' answers
- p= D) or 9 ANSWER ONLY: Full marks
®)
rmni




I 16. Vind a uit waar cos(x + a) en sin 2x mekaar ontmoet
Amptelike DBE-nasienriglyn - Mei/Junie 2024

QUESTION/VRAAG 6

- V6 - 10 punte

6.1 Period = 360° v' 360°
1)
6.2 Amplitude=1 vl
1)
6.3 a=-45° v a=-45°
1)
6.4 sin2x =k
k=sin(2x165°) OR  k =sin(2x(-75°))
k =sin330° k =sin(~150°)
k =—sin30° v —sin30°
k= 1 , 1
2 2
2
OR
k = cos(165° —45°) OR  k = cos(—75°—45°)
k = c0s120° k = cos(~120°)
k = —cos60° v’ —cos 60°
_ 1 s, 1
k = - >
(2)
6.5 Points of intersection are translated 60°to the left
X =-15° v x=-15°
1)
6.6 J2sin 2x =sin x +cos x
. 1 . 1
Sin 2X = ——sin X + —=CO0S X v" division by /2
5 N y 2
sin 2x =sin45°sin x4+ cos 45°cos X v special angles
sin2x=cos(45°—x) OR sin2x=cos(x—45°) v’ c0s(45°—x) or
cos(x—45°)
.2 roots in the interval x € [-90°;90°] v answer
4)
[10]




I 17. Waardeversameling, periode, en waar 2 cos X + 1 sin 2x ontmoet

Amptelike DBE-nasienriglyn - Mei/Junie 2025 - V7 - 10 punte
QUESTION/VRAAG 7 y1
g
—180° 180° X
f
7.1 Range of f: y e[-1; 3] v ye[-1:3]
(1)
OR/OF
-1<y<3 v -1<y<3
(@)
7.2 Period of g: 180° v’ 180°
(1)
7.3 f increasing: x € (~180° ; 0°) v xe(-180°;0°)
OR/OF (1)
—180° <x < 0° V' —180°<x <0°
@)
741 | g(x).f'(x)<0

x e(=90°; 0°)u(0°; 90°)
OR/OF

—90°<x<0° or 0°<x<90°

v xe(—90° ; O°) /xe(0° ; 90°)
(2)

v 90°<x<0° v 0°<x<090°
(2)




7.4.2 cosx < — 1
2
2cosx +1<0 2cosx +1<0
x e [-180°; -120°]U[120° ; 180°7] x e [~180° ; —120°] x €[120° ; 180°]
)
OR/OF
2cosx +1<0 2cosx +1<0
—180° <x<-120° or 120°<x<180° —180° <x <-120° v 120° <x < 180°
€)
7.5 g(x): sin 2x
h(x) = sin 2(x — 45°)
=sin(2x-90°) sin(2x—90°)
= —sin(90° - 2x)
=—Cos2x equation of /
2
[10]

I 18. Die asimptoot van tan x, en om die grafiek daaromheen te lees
Amptelike DBE-nasienriglyn - November 2024 - V7 - 11 punte

QUESTION/VRAAG 7




71 | x=90° v x=90°
1)
7.2 X =-180° or x e (-90° ; 0°] v'v' answer
)
OR/OF
x =-180° or —90° < x < 0° v’V answer
)
7.3.1 |180° v" answer
1)
7.3.2
1 1
1 1
| 3 |
1 1
! 2 ! g V' turning points on
! ! x-axis: x =-90° ; 90°
1 1 1
1 1
: : v" shape
| 1
1807 —9io 0 930 80° v turning point on y-axis
! 1 ! at(0;2)
1 1
1 1
| -2 |
| [
| =3 : A3)
1 1
7.4 2¢0s° x—sin x=0

2¢0s° x=sin x
sin X

200s? x= ——
COS X

2cos® x = tan x

2cos’ x—1=tan x—1
CO0S2X+1= tan X

X =45° + k.180°; ke Z

OR/OF

2cos®* x—sinx=0
cosx(Zcos2 X — tan x):O

cosx=0 or 2cos® x = tan x

not valid 2c0s’ x—1+1=tan x

CO0S2X+1= tan X
X =45° + k.180°; ke Z

v’ 2cos’ x = tan x

v’ 2cos’x—1=tanx-1
v’ €c0s2x+1= tan x
v’ answer

(4)
OR/OF

v' 2cos’? X = tan x
v 2cos® x—1+1=tanx

v' c0s2x+1= tan x
v answer

(4)

[11]




I 19. Periode, amplitude, en 'n punt wat op f 1&é
Amptelike DBE-nasienriglyn - November 2023 - V6 - 12 punte

QUESTION/VRAAG 6

1Y

0 /15° 90° 135°

1 A(105° ; 1)
-2+

6.1 Period = 180° v’ 180°
(1)

2

6.2 ye[—g;l} OR ye[-0,71;1] OR —gsysl v —g
v ye|:—£;lj|

2

(2)
631 | xe(45°;90°) OR 45°<x<90° vV xe(45°; 90°)
(2)

6.3.2 f(x)+1<0
f(x)<-1
x €[105° ; 165°] OR 105° <x<165°

V'V x e[105° ; 165°]

(2)
6.4 p(x)=-2sin2x v reading off
—2sin2x=-1 OR 2sin2x=1 f(x) =1or
—f(x) =-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]




I 20. cos 2x teenoor min sin x, sonder 'n sakrekenaar
Amptelike DBE-nasienriglyn - Mei/Junie 2021 - V6 - 13 punte

QUESTION/VRAAG 6

6.1

1-2sin? x = —sin x
2sin? x—sinx—1=0
(2sinx+1)sinx—1)=0

sinx:—E or sinx=1
ref £ =30° ref £ =90°
X = 210° + k.360° X =90° + k.360°

or Xx=2330°+k.360°
X =-150° or x=—30° or x=90°
OR

COS 2X =—Sin X
cos 2x = —c0s(90° — x)

2x =180°—(90°— x) +k.360° or  2x =180°+ (90°— X) + k.360°
2x =90° + x + k.360° or 2x=270°—-x+k.360°

X =90°+k.360° X =90° + k.120°

X=-150° or x=—30° or x=90°

OR

C0S 2X =—Sin X
€0s 2X = c0s(90° + X)

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

X =90°+k.360° or 3x =270° + k.360°
X =90° + k.120°

X =-150° or x=—30° or x=90°
OR

COS 2X = —Sin X
sin(90° —2x) = —sin x

90°-2x =180+ x+k.360° or 90° —2x =360° — x + k.360°

x =-30°+k.120° X =-270°+k.360°

X =-150° or x=—30° or x=90°

v’ identity

v’ factors
4 sinx:—l
2

v sinx=1

v/ —-150° and -30°
v’ 90° (A)
(6)

v" co-functions

v/ 2x in quadrant 2
v/ 2xin 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)




6.2

Ahy
f
A B
—180° 0° 0° X
g
621 |A(-150°% 0,5) B(-30° 0,5)
AB = —30° — (—150°) v AB = —30° — (~150°)
AB =120 Answer only: Full marks Y answer 2)
6.2.2 | xe(0%90°) or xe(90° 180°) v xe(0% 90°) v xe(90°% 180°)
(2)
OR
0°<Xx<90° OF 90°< X< 180° v 0°<x<90° v 90°< x < 180°
(2)
6.2.3 cos2x =k -3
k-3<-1 or k-3>1 v k-3<-1 or k-3>1
k<2 or k>4 | Answer only: Full marks v k<2 v k>4
OR ®3)
X
4
y =C0s2x + 3
2
v’ graph of y = cos2x + 3
O y
k<2 or k>4 | Answer only: Full marks Y k<2 vV k>4 @)

[13]




I 21.'n Vertikale toring, 'n dieptehoek, en 'n oppervlakte q
Amptelike DBE-nasienriglyn - November 2023 - V7 - 7 punte

WYUVLEO 1TITVINI VINAAD [

T
7.1
Area ASTK = % p(SK)sina
1 .
a=7 p(SK)sine substitution into the
correct formula
SK = 1# answer
= psin
o PN
__2
psina
(2)
7.2 RKS=p3 v RKS=p
RS . .
= —tan v’ correct trig ratio
SK p ’
RS — th_ﬂ
psinea (2)
OR
RS SK X
sinfg sin(90° - B) RKS= 4
RScos = SKsin g i
RS = SK tan tan g = 205
2qtan g cosp
Rs =107 @
psina
7.3 20— 2(2500) tan 42° correct substitution
T 80sina of values into RS
sina=§—§tan42° OR sina =0,80... value of sina
o =53,51° answer
3)
[7]




I 22.'n Opritin 'n gebou: sy hoogte, sy hoek en sy lengte
Amptelike DBE-nasienriglyn - Mei/Junie 2022 - V8 - 8 punte

QUESTION/VRAAG 8
0,915 m

0915m _E AT E
A 120
F
0,5m
75°
C
D
B
B
FIGURE | FIGURE Il (top view)
T
8.1 05 _ sin15° trig ratio
AB
0,5
AB=— v
Sini5° answer
AB=193 m Answer only 2/2 2
8.2 BE? = AB? + AE? — 2(AB)(AE)00sBAE v’ correct use of cosine rule
BE? =(1,93)° +(0,915)° — 2(1,93)(0,915)(c0s120°) v substitution
BE=252 m V' answer
®)
8.3 v BF
BF =FD =§(2,52) =1,80m
Area ABFD=%(BF)(FD)ShBI3D
. v itution i
1 (1,8)(1,8)(sin75°) correct substitution into
2 the area rule
=1,56 m? v’ answer
(©)
[8]




I 23.'n Punt reg bo 'n driehoek, met 2AD = BC

Amptelike DBE-nasienriglyn - Mei/Junie 2025 - V8 - 8 punte

QUESTION/VRAAG 8 D
p
A
Y
W X
B C
8.1 tan y = P v correct trig ratio
AB
AB=—2 v’ answer
tan y (2)
8.2 In ABAC:
sinBAC _ sin ACB v correct use of sine-rule
BC AB
sin(180°-2x)  sinx v substitute BC & AB
2p P
tan y
sin2x =sinx x (tany} v sin(180°—2x)=sin2x
2p P
2sinxcosx . (tanyj v' sin2x =2sinxcosx
—————— =sinxx
2p p
2cosx = [taﬂjﬂp)
p
cosx =tany 4)




8.2 | OR/OF

In ABAC:
BC” = AB” + AC” -2(AB)(AC)cos BAC

2 2
(2}))2 — V4 + V4 ) V4 p
tan y tan y tan y J tan y

2p° 2p*(—cos2x)
tan’ y

4p* =

tan” y
4p*tan’y = 2p* (1+cos 2x)
1+2cos’ x—1

2
tan’y = cos’x
tany = cosx

tan’y =

jcos (180°—2x)

correct use of cos-rule

substitute AB & BC

cos(180° - 2x) =—Ccos2x

2
cos2x=2cos" x—1

4
8.3 cosx=tany
tan y = cos 60° substitution of 60°
tany =0,5
y =126,57° answer
2)

8]

I 24. Twee planke wat teen regte hoeke ontmoet
Mei/Junie 2021 - V7 -

QUESTION/VRAAG 7

Amptelike DBE-nasienriglyn - 9 punte




B [ ]
30° C
X
2X
E
7.1 In ABCE:
CE BC
sinB  sinBEC
CE _ BC v" correct use of sine rule
sin30°  sin2x
ce - BCsin30 / cE _ BCsin30
sin 2x Sin 2x

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

BC.sin30°
DC=—"""""_(tanx) v’ Subst CE

sin 2x
BC (sin X j )
DC= . SIN X
: v’ 2sinxcosx v ——

4sg1(;<cosx COS X oS X
DC= >

4c0s° X

(6)




7.2
pc——BC
4cos” 30°
~ BC
- 2
2
BC
3
-.BC=3DC
But AB =DC [opp sides of rectangle/teenoorst. sye
v reghoek]
..BC=3AB v BC =3AB
Area of rectangle = (AB)(BC) o
= (AB)(3AB) v’ substitution into area
=3AB? formula
(©)
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I 25. Twee waarnemers 19 m uitmekaar, en 'n gebou 16 m hoog

Amptelike DBE-nasienriglyn -

QUESTION/VRAAG 8

November 2024 - V8 -

9 punte

105,61°

19 A




DC

8.1 tan DAC =
AC
AC=L v’ correct subs into trig ratio
tan 46,85°
AC=15m V' answer
(2)
8.2 (AB)’ =(BC)’ +(AC)’ —2(BC)(AC)cos BCA

(19)° = x* +(15)" — 2x(15)c0s105,61°

x* +8,07x—136 =0

-8,07+/(8,07)° —4(1)(-136)
X =
2(1)
X=830mor x -16,38 m

BEC =58° OR/OF EBC =32°

tan BEC=§ tan EBC= E
EC BC

8,3
EC = EC =8,3tan32°
tan58°
EC =519 m EC =519 m
DE =10,81m DE =10,81m

v’ correct subst. into
cosine rule

v" quadratic equation in
std form

v’ correct subst. into
quadratic formula

v" length of BC

v" size of BEC OR/OF EBC

v" length of EC
v’ answer

()




OR/OF OR/OF
sin105,61 = sinCBA v’ correct subst. into
19 sine rule
CBA =49,5°
BAC = 24,89° Y BAC
BC V' correct subst. into
sin24,89° sin105,61° . SI'”e z(r)\m:‘uéac
ength o
BC=83m g
BEC —5g° OR/OF EBC =320 v' size of BEC OR/OF EBC
tanBEC=2C tan EBC= £
EC BC
8,3
EC = EC =8,3tan32°
tan58°
EC=519m EC=519m v" length of EC
DE =10,81m DE =10,81m v' answer
(7
[]
I 26.'n Haak aan 'n galery se plafon, uit drie punte gesien
Amptelike DBE-nasienriglyn - November 2021 - V8 - 10 punte
QUESTION/VRAAG 8
T
X 90° + X
x (
Q R




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

QSZSSIHX v QS=55|nx

COS X COS X
QS =bHtanx
3)

8.2 QT TS v’ correct use of sine rule

sin(180°—2x)  sinx

QT _ 5tanx
sin2x  sinx
QT = Stan _xsm 2X
sin x
S(SIan (2sin xcos x)
COS X
T=
Q sin x
QT = 5sin x.(23|n X)
sin x

QT =10sin x

v TS = QS = 5tanx

n xsin2x
v Q_I_:5ta 's
sin X
sin x
v tanx=—-—
COS X

v’ sin2x=2sin X cos X

(®)




OR/OF

QT? =QS? + TS? — 2QS.TScosQST

QT? =(5tanx)? + (5tanx)? — 2(5 tan x).(5 tan x)cos(180° - 2x)
QT? =50tan® x—50 tan? x(—c0s2x)

QT? =50tan® x(1+ cos2x)

QT? =50tan® x(1+2cos® x—1)

QT? =50tan’® x(2cos? X)

sin® x
cos*x
QT? = 100sin* x
QT = 10sinx

QT? =100 (cos? x)

OR/OF

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

=10sin x

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

v €0s2x=2c0s’ 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

TQ

v" TQ = 10tan x . cos X

©)

8.3

Area of ATQR = %.TQ.QRsin TOR

= %(10 sin 25°)(5)(sin70°)
=9,93unit?

v’ correct substitution into
the area rule
v’ answer

@)

[10]




I 27.'n Vlagpaal en die twee kabels wat dit anker
Amptelike DBE-nasienriglyn - November 2022 - V7 - 10 punte

QUESTION/VRAAG 7

A

2p
454

sin(135°—X)  sinx

3psin(135° - x)
sin x

CD=

oD _ 3p(sin135°cos x—cos135°sin x)

sin x
oD _ 3p(sin 45°cos x+c0s 45°sin x)
sinx
(ﬁ J
3p 7cosx+—smx
sin x
3p( J (cos x+sin x)
sin x
cD- 3p( sin X+008 X)
J2sinx

7.1 AD’ = AB’ +BD?
z(\/gp)z +(2p) v’ substitution in Pythagoras
D?* =9p°
v’ answer
AD =3p
(2)
7.2 CD _3p v' correct use of sine rule

v/ 135° —x

v" compound angle

v’ special values

v’ factorisation

(®)




7.3

Area AADC = %(AD)(CD)SinADC

v" correct use of area rule

1 3p(sinx +cosx)), .
==(3 p)(—_ j(sm45°)
2 V2sinx
1 (30 3o(sm110_ +€0s110°) in 45° o
V2sin110° v" substitution in area rule
=143,11m? v’ answer
(3)
[10]
I 28. Lei die oppervlaktereél af, sit dit dan aan die werk
Amptelike DBE-nasienriglyn - Mei/Junie 2024 - V7 - 11 punte
QUESTION/VRAAG 7 A
7.1
M
B D
711 |sing=2P v sing=2P
AB AB
AD = ABsin B v’ answer
(2)
712 | Areaof AABC=—(BC)(AD) < (BC)(AD)
. Area of AABC = %(BC)(AB)sin B O




7.2

7.2.1

In AADB
. AB
Sina = —
AD

AD= 1B
Sina

In AABC
. AB
sina =——
AC
AB

AC = —_—
SInax

AD=AC
OR
In AADB and AACB

AD

v sinoz:E
AC

)




7.2.2

AB = AB
ABD = ABC =90°
BD =BC

AADB = AACB

.. AD=AC

OR

In AADB and AACB
ADB=ACB=q«

ABD = ABC = 90°
AB=AB OR BD=BC

[common side]
[given]
[given]
[S£S]

[given]

[given]
[common side OR given]

v. AADB=AACB v R

(2)

.. AADB=AACB [££8] v AADB=AACB v R
AD=AC
(2)
OR
AD? = AB’ + DB’ [Pythagoras] v' both Pythagoras
AC? = AB® + BC? [Pythagoras] statements
But DB =BC [given] v DB=BC
- AD? = AC?
AD=AC
(2)
BD _ k
sing  sin (1800 _ 29) v substitution of
Ksin o (180°—26) into sine rule
BD=
sin 20 v’ reduction
ksind
B0 = sinGcos0 v double angle
_k
2cosé
3)
OR

BC? =k’ +BD* -

BD)cos 2]

2K
BD? =k? + BD? -2k (BD)cos ¢

k?—2k(BD)cosd =0
2k (BD)cos6 =k*
k
- 2cosé

v" substitution into cosine-
rule

v" substitution BC with BD
into cosine-rule

v" simplification in terms
of BD

(©)




7.2.3

Area of ABCD:%(DC)(BD)(sin cbB)

=1k( k )sine
2 \ 2cos@

=£k2tan6’
4

OR

Area of ABCD = %(BD)(BC)(Sih(lSOO—ZQ))

i( k )( k j(sinze)
2\.2cos@ )\ 2cosd

_ 2k?sin@cos O
8cosfcosd

1kztanéi
4

v" substitution into area rule

v ﬂ:tang
cosd
1,

v Zk‘tané@
4

@)

v" substitution into area rule

v ﬂ:tane
cosd
1,

v Zk‘tané
4

(©)

[11]
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