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QUESTION 1
I.1|¢=0 vexpression of DA C =
DAC=6 6
+ ADC = 180° — 260 v'for answer
(2)
1.2 | ADC = 180° — 260 v/cosine rule

a’ = b% + b? — 2.b.b cos(180° — 20)

5 5 v'substitution
= 2b“ + 2b*.cos 26
= 2b%(1 + cos 20) v'reduction
1 + cos 26 = a_z v'simplification
2b2
Ccos20 = 2 1
S AT = e @)
1.3 32 v'substitution
cos 20 = 2(2)? v correct ref angle
1 v'correct value of 8
~ 8
20 = 82,819°
0 = 41,41° 3)

[9]
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QUESTION 2

2.1

sin34°c0s26° + cos146° sin (—26°)

= 5in34°c0s26° + cos (180°-34°) ¢ sin26°)
= 5in34°c0s26° + (cos34°) (sin26°)

= sin34°c0s26° + c0s34° sin26°

= sin (34°+26°)

= sin60°

V3

2

v'sin34°

v'—cos34°and
—sin26°

v'sin (34°426°)

v answer

G
2.2 tan(180° + x) cos(360° — x) v'tan x and cosx
sin(x—180°) cos(90°+ x) + cos(720° + x) cos(—x) e
tanx. cosx B S-m x and
— : : —sinx
(—sin x) (—sin x) + (cos x) (cos x)
sin v
X oS cc?sx cos X
COS X ,sinx
sin? x +cos x CoSXx
sin x v'sin? x +cos® x
= 1 =1
— sinx v answer
(6)
2.3 cos2x +cos” x + 3sin” x

LHS =

2 —2sin’x v’ cos® x—sin” x
B cos® x —sin® x + cos® x + 3sin’ x
2—2sin” x v
_ 2cos’ x+2sin” x 2cos” x +2sin” x
2(1 —sin? x)
2|cos® x +sin® x
= ( > 005 ) v'v factorising
1 g0 X both Nr &Dn
= 2
cos” x v
— RHS 1—sin’ x = cos® x
S)
[15]
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QUESTION 3
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QUESTION 4
4.1.1 2 sin(180°+x)sin(90°+x) v —2sinx
cos*x—sin%x JCOSX
_ —2sinx.cosx V factorisation
(cos2x—sin?x)(cos2x+sin2x) v —sin2x
_ _sin2x v cos2x
- cos2x.(1) (5)
= —tan2x
4.1.2 | At/ by cos2x =0 Vcos2x=0
2x = 90° or /Of 2x =270° \/ZX = 90° or 2x = 270°
x =45° 0r/0fx= 135° \/X=45° x = 135° (3)
4.2 v cos13°
_ (c0s13°)(=sin13°) ot o
- (—tan45°).(cos64°) v =sinl3
v —tan45°
_ €0s13°—sin13° v'multiply by 2 in numerator
—-1.c0564° and denominator
__ 2xsinl13°cos13°
- 2c0564° n26°
sin
__ Sin26° 2s5in26°
T 2sin26° ©)
-1
T2
4.3 cos(2x+x)

LHS:
cosx

C052Xx.c0SX—SIin2x.sinx

cosx

C0S52X.c0SX—2S5inxcosx.sinx

cosx

cosx(cos2x—2sin?x)

CcoSx
= cos2x —1 + 1 — 2sin’x
cos2x—1 + cos2x
=2cos2x —1

OR

cos(2x + x)

COoSXx
_ €052Xx.c0SX—Sin2x.sinx

Ccosx

C0S52Xx.c0SX—2S5inxcosx.sinx

cosx

v cos2x.cosx — sin2x.sinx
V'replacing sin2x

V factorise

v +1-1

Vreplacing 1 — 2sin?x

(&)

v cos2x.cosx — sin2x.sinx
Vreplacing sin2x
V factorise

Vv replacing cos2x
Vreplacing 1 — 2sin?x  (5)
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_ cosx(cos2x—2sin?x)

CcoSx
cos2x —2sin’x
2cos?x — 1 — 2sin’x
2(cos?x —sin?x) — 1

= 2cos2x —1
[18]
QUESTION 5
51 |360° v €))
52 | sin(x+ 30°) =—2cosx Vequating fand g

sinxcos30° + cosxsin30°= —2cosx

. (3 1
sin x| — |+cosx| — |=—-2cosx
2 2

vexpanding sin(x + 30°)
V'special angle values

Vtanx = — %
V3sinx+cosx=—4cosx Vx=109.11° + k. 180°
V3sinx = —5cosx Vx=—-70,89°
tanx = — = Vx=109,11° (7)
x=180° — 70,89°+k.180°
x=109.11° + k.180°, ke Z
x=-70,89° or x=109,11°
53.1 | x € [-90° —70,89° ] U [ 109,11°,180° ] vV boundaries
v correct notation 3)
5.3.2 | x€ (—90° —30°) U (90°; 150°) v (—90°; —30°)
V(90°; 150°)
v correct notation 3)
[14]
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QUESTION 6

D
k
6.1.1 | In A ABD: tanx = = Jtanx = &
DB DB
v p = DBtanx (2)
p = DB.tanx
6.1.2 | BB _ k VBDC =180 — (y + 6)
sinf  sin(180—(y+6) DB k
it sin® _ sin(180—(y+0)
=" v'reduction formula
sin(y+6)
- et e
T g canx expanding sin(y+6) 5)
- sinycos6+cosy.sinf
2 80 o_ 80
6 tan51,7o > _ Dtan51,7 = 0B
DB vDB = 63,18 m
DB =—=63,18
tan51,7° m
BC? = 18)2 2_2 1 2,5°
C = (63,18) + 95 (63,18)(95)c0s62,5 Vapplication of cos.
= 7473,789697 ... V36 4
. BC = 86,45 ~ 86 m m )
[11]
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QUESTION 7
y 1
~ x,
P (-15;m)
v
7.1.1 17cos B+ 15=0
15 —-15
cosp = — veosp = —
P 17 P 17
Py =1
m* =17° - 15? v application of
=64 Pythagoras
m = — 8 v’ answer 3)
7.1.2 _— -8 -8 v'sub. into sin f3
sinf + tanf = F+ _15 v'sub into tan
16
= 555 v'answer 3)
7.1.3 cos2B = 2cos’ B -1 v'identity
2
= 2| -15) 1 v'sub.
17
_ 161
~ 289 v'answer 3)
7.2 sin(180° — x).cos(x —180°).tan(360° — x) »
- 0 Sin x
sin( x)‘.cos(450 +x) Vo cos x
_ sin Xx.(—cosx).(—tanx) v_tan x
(—sin x).(—sin x) v'—sin x
. sin x v—sinx
sin x.cos x. '
_ Ccos X v Smx
sin x.sin x Cosx
=1 vanswer 7
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QUESTION 8

U

(©)

v'v'end values
v'notation

3)
[9]
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QUESTION 9

L\

B

In A ABC,

A+B+C =180°
sin A = sin [180° - (B + O)]

=sin (B + C)
=0,8
AC  BC
sinB sinA
AC E
sin 30° 0,8
AC = 10.1.E
2 8
1 )
AC = 6— units

vV A+B+C =180°
v'sub. for A
v'reduction

v application of sine rule

v answer [5]
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QUESTION 13
13.1.1
A
A
<€ /\ >
(-2;-3)
r? = (=2)% + (=3)?
v’ correct
=13 quadrant
~r =413 vr =413
in A —2
Sind = — -2
Vi3 v
3)
13.1.2 | cos 24 — sin 24
= cos?A — sin?4A — 2sin A cos A v'Expansion of
(_3) (_2) -2\ /=3 cos double
=\ ~ -2 (_) <_) angles
5 1312 Vi3 VI3/ W13 v sin double
13 13 v subs
=13 nswer
4)
13.2.1 | cos(x —90°) = sinx v'sinx
(2)
13.2.2 | sin2x = 2sinx cos x v'2sinxcosx
= 2tV1 - ¢2 vt
vV1 —t?
3)
[12]
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QUESTION 14
14.1 cos2208°
tan(118°)[sin(124°)]
B (—co0s28°)?
(—tan 62°)(sin 124°) v c0s228°
B c0s228° v'sin 124°
~ /sin 62° .
el 3 o o v o o
(S55¢7) (25in 62° cos 62°) 2 sin 62° cos 62
cos?28° )
= — v cos“28°
25in%62° 25in262°
cos?28° cos?28°
= 2C03228° 2c0s228°
1
= J1
2
(6)
14.2 | 1 — (1 — 2sin?0) = 8sin 6(2 sin O cos 0) v'1 — 2sin?@

2sin%0 = 16sin0 cos 0
2sin*0 — 8sin’BcosO = 0

2sin?0(1 — 4cosf) =0
sin6=0 or 1—4cosf=0
sin@ # 0

—4cosO =-1

1
cosO ==
4

~ 0 =+755°+k.360° wherek € Z

v'sin?0(1 — 8 cos 0

v'both equations

1
v'cos0 = —
cos 2

v'75,5° + k.360°
v'—75,5° + k.360°

(©)

[12]
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QUESTION 15

15.1

atan45° = 2
Lna=2

v'Reading
from graph
v’ Answer

2

15.2

v Amplitude
v'Shape

v'v'Turning
points clearly
indicated as
(—45°1) and
(135°,-1)

“4)

15.3

2 solutions.

v'2 solutions

€9)

[71
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QUESTION 16

16.1

QR? = PQ? + RP? — 2PQ.RP cos P

(V3x)%? = x? + x> — 2.x.x cos P

~  x?+x%—(V3x)?

cosP VX% 4+ x?% —
2x? ,
(v3x)
-x? v 2x?
T o2x?
i
2
P =120°
v'Simplification
vP =120°
— — S 4)
16.2 | PRQ= PQR = 30° R, =0, V'S
R, = 150° [angles on str. Line] V'S
1 ~
A f AQRS ==-(QR)(RS)sinQRS
rea ot AQ 2 Rt v'Subst into

= %(\/ﬁ) (% x) (sin 150°)

- () ()

= 3“8—§x2 or 0,65x2

correct formulae

v'Simplification

v’ Answer

S

[9]
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17.12 OP? = (24/3)? + (-2)?

QUESTION 17

17.1.1 tan o = -2 -1

23 3
a =360 —30°
= 330°
p= 30

or

B =30°

Av correct ratio

CAY a=330°

CAY B =30

AV correct ratio

CACAVY B=30°

3)

- 12 4+ 4 Av’ using distance for
formula
= 16
~ OP =4
CAV answer (2)

17.1.3 —— =cosf

00 — OP _ 4

cosff  cos30°
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_ 4
V3
2
_ 8
J3
843
ot
or
—— = cos 30°
__ 4 _4
cos30°_£
2
00 =33
3
{2

CAY cos30° = ﬁ
2
8
CAY —
V3
CAY co-ordinates
CAY cos30° = ﬁ
2

CAVY co-ordinates

3)

Downloaded from eduresourceza.com




Downloaded from eduresourceza.com

172 2 lcosoc+£sin(>t
2 2

2 [sin 30° cos a + cos 30° sin a]

25sin (30° + a)

k=2;p=30°

OR

1 V3 k.
— cosa+—sina=— (sina+p)
2 2 2

= sin 30° cos @ + cos 30° sin o = % sin (o + B)

= sin (30° +a )= gsin (a + p)

k
Eo1, p=30°
5 B

S k=2, B=30°
OR

Mv" for introducing 2

AvY" introducing 30° special angle
AY’ sum compound formula

AY' calculating k

AV’ calculating B

Av for introducing 2

A introducing 30° special angle

A¥" sum compound formula

AY' calculating k

AV’ calculating

(&)

cosa ++/3sin a = ksin(a + )
cosa ++/3sin & = k(sin @ cos B + cosasin f3)
cosa++/3sina =ksinacos ff+kcosasin

cosa ++/3sina = (ksin B)cosa +(k cos B)sin

~1=ksinf and \/§=kcosﬁ’

AY expansion
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sosin f=+

1 k-3

cos 3 = % AY’ comparing coefficients

AV values of trig ratios

AY' calculating k

AVY’ calculating B

®)

[13]
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QUESTION 18
18.1
(360:3)
(-180:3) (180:-
Av asymptotes
Av¥'shape of f
AV shape of g
AV correct x- intercept
of £(-90°; 90°; 270°)
AY correct x — intercept
of g (0% 360°)
Q)
18.2 360° Av'360°
(D
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183 (0;3)and (180° ;—3) CAVfor any two
(-180° ; -3) and (360°; 3) 2)
184 —180° < x < 0°or 180° < x < 360° CAv-180° <x<0°
OR CAvV 180 < x<360°
[penalize one mark for
—180° < x < 0° U 180° < x < 360°
incorrect notation]|
(2)
185 y=3cos (x—45") Av'3cos (x—45°)
(D
[11]

Downloaded from eduresourceza.com




Downloaded from eduresourceza.com

QUESTION 19

19.1 cos54°

. CosSx + sin54°

cos(54° —x) =sin 2x

= cos (90° — 2x)

. sin x = sin 2x

54" —x=90" - 2x + n.360° or 54° — x =360 — (90" — 2x)+

x=36"+n.360°

or —3x =

216" + n.360°

x=36"+n.360" or —x=-72" +n.120°

Avicos (54° —x)

Av'cos (90° —

2x)
n . 360°

CAvx = 36"+
n. 360°

CAV

x=-72°+n.120°

Xx=36" +1.360" or x=-72" +n.120", ne Z AvneZ  (5)
192.1 EFD=FBC=« ... corresponding /'s ... AD // BC AY SIR
A A v
EFD =0 + AEF ...ext £ of A AEF AV SR
AV
.. ABF=a-0 A
AEF=a-0

sin AEB B sin EAB

InAABE: AV sine rule
BE
application
AB sin (90° + 6)
~.BE = .
sin (a— 6)
AV substitution
_ ABcos9 )
sin (a - 6)
AV 1
1922 Areaof ABCE = % x (18 = 3x) sin 150° area rule
AY sin 150° =
1 1 !
A = —x.(18-3x).— 1
2 2 5
= l.x.lS—lx.Bx
4 4
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18 3,
= —x——

4 4
_2,_3.

2 4

AV simplifying

3)
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19.2.3 At maximum area: A’(x)=0

9 3
Alx)=2-2.>
W)=3 -2

0 = ———x
2

3x=9

x =3

MV A'(x) =0

AV derivative

CAvx =3 3)

19.2.4 BC=3

CE=18-3(3)
=18-9
=9

BE?> =BC?+ CE?-2BC. CE cos 150°
=(3)>+(9)>—2x3x 9 (—cos 30°

=9 + 81 + 54 cos 30°

=90 + 54. (%}
= 136,765

- BE =11,695
= 11,69

AV for both BC =3 and

CE=9

CAV applying cosine

rule and substitution

CAV answer 3)

[19]
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QUESTION 20

45 90

g'\l’

135

20.1.1

x =90°

v (1)

20.1.2

x € [90°; 180°]

Vcritical pointsv/notation

2

20.1.3 | x € [0°,90°] U x = 180° VvV [0°%90°] uv180° (3)
20.2.1 | g(x) = 2sinx c=2 d=1 Ve=2vd=1 (2)
2022 | h(x) = 2cos(x —90°) a=2 b=90° Va=2vb=90° )
[10]
QUESTION 21
21.1.1 | sin40°.tan45° V'sin40°
—c0s50°. sin60° vtan45°
v — cos50°
__sin40°.(1) V/8in60°
=——%
—511;40 ) Janswer (5)
NS
21.1.2 | sinl15°o0s15°

cos(45° — x + x)

_ 2sin15°.cos15°
4 2c0545°

_ sin30°
" 2c0s45°
1

Vreducing to cos45°
v manipulating with 2
V'sin30°

V' substitute

Vv answer

&)
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21.2.1 | 2cos?A — 1 = cos2A V2cos?A =cos2A + 1
2c0s%A =cos2A +1
COSZA _ cosZZA+1 \/COS A cosZZA+1
(2)
21.2.2 C0S2A+1
COSA = CosA = c0s2A+1
cos15° = c0s30°+1 2
Vv cos15°and cos30°
_+1 V substitute
J V3+2
4
4
\/§+2
2 4
21.3 | sin2x = cos3x V'sin2x = cos3x

sin2x = sin(90° — 3x)

2x = 90° — 3x + k.360°

5x = 90° + k.360°

x = 18°+ k.72°

or

2x =90° + 3x + k.360°
x = —90° + k.360°

x = 18°%90°; —54° —90°

OR

sin2x = cos(—3x)
cos(90° — 2x) = cos(—3x)
90° — 2x = —3x + k.360°
x = —90° + k.360°

or 90°— 2x = 360 — (—3x) + k.360°; k € Z

—5x = 270° + k.360°
x = —=54°+ k.72°

x = 18%90° —54°% —90°

V'sin(90° — 3x)
v
= 18°+ k.72°
Vx = —90°+ k.360°

V'two correct
Vv another two correct

Vv cos(90° — 2x)
v
x = —90° + k.360°

V90° — 2x = 360 — (—3x)

Vx =—-54°+k.72°

V'two correct
Vv another two correct

(6)

[22]
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QUESTION 22

10vV3 cm

22.1 | In AABC
cosB = 102+12°120‘$°\/§)2 v substitute into cosine rule
o v=-0,5
cosB = —0,5 v B=120° 3)
B=120°
22.2 | In AACD:
sinD _ sin74,47° V'subst into sine rule
103 19,27
v 0,866
sinD = 0,866 . \/ ﬁ = 60°
BD :5600180 ’
+D = 180° 5. H
B + D = 180°
ABCD is a cyclic quadrilateral
V'reason

(opp 4s suppl.)

S

[8]
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QUESTION 23

23.1

cos(180°+ x) .tan(360° — x).sin * (90° — x)
sin(180° — x)

+sin’ x

(—cosx).(—tanx).cos” x

= - +sin” x
sin x
sin x 2
COSX. .COS™ X
= COSX +sin” x
sin x

cos® x + sin” x

v —cos x
v~ tan x
v'cos’x
v'sin x

v cos® x + sin” x

-1 v'answer (6)
23.2.1 | cos (A —B) —cos (A + B) v'expansion of
cos(A-B)
= cos A cos B+ sin A sin B — [cos A cos B —sin A sin B] | v'expansion of
cos(A+B)
=cos A cos B + sin A sin B —cos A cos B + sin A sin B | v'simplification 3)
=2sin A sin B
23.2.2 cos15° — cos 75° = cos (45° —30°) — cos (45° + 30°) v 45° —30° and
45° + 30°
= 2sin 45°.sin 30° v'2sin 45° sin 30
VI R B | SN2
V2 2 2 42 2
v'answer 4

or

|5

1
V2

OR

cos15° —cos 75°

=cos (45° —30°) — cos (45° + 30°)

= cos 45°c0s30°+sin45°sin 30°— [cos 45°cos 30°—
sin45°sin30°]

= 2sin45° sin 30°

1.1

V2

= 2><—2><l or 2 x

J2

1
or ——
2 V2
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23.4

AB? = (cos 8 — 6)> +(sin 0 — 7 )?
86 = cos?0 — 12cos 0 + 36 + sin’0 — 14sin 0 + 49
86 =1+36+49—12cos 6 —14sin 6
0 =—12cos0 —14sin 0
14sin = — 12cos 0

sin 0 _—_12
cos0 14

tan© =—g/-0,86

v’ sub. into the

distance formula

v'simplification

v'14sin® = — 12cos 0

v tan0 =—g/0,86 4)

[17]
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QUESTION 24
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QUESTION 25

25.1 AC? = 10% + 6% — 2(10) (6) cos100° v'sub. into cosine rule
=156,8377813 v 156,8377813
AC = 12,5 units v'12,5 units
IAB = 80° (opp angles of a cyclic v IAB = 80°
quad)
BC AC
I AABE, G 40° sinB v/sub. into sine rule
BC 125
sin40 sin &80 v answer
- 40° (6)
BC— 12,5.>< sin 40
sin 80°
= 8,2 units
1 ) o
759 Area of AABC = EAC.BC.sm 60 v 60°

= %(12,5)(8,2) sin 60°

= 44,4 square units

v’ sub. into the area
rule

v’ answer 3)

9]
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QUESTION 26
Q26 SUGGESTED ANSWER DESCRIPTORS MA
(1)? = p* + (opp)?
(12 = () =22 ,
SX = 1 —_ pz
[
v1—p?
26.1.1 sin 214° v'—sin 34°
= sin(180° + 34°)
= —sin 34° v'Ans (
=P
26.1.2 | cos 34°.cos (-22°) + sin 34°.sin 338° v'v" reduction
= c0s 34°.c0s22° + sin 34°(—sin22°)
= c0s 34°.c0s 22 ° — sin 34°.sin 22° v compound angles
= cos (34° + 22°)
=cos 56 v 1 —p? (
=P
26.1.3 cos 68° v'Double angle
= cos 2(34°)
=2cos*34°—1 (
2
=2(J1-p2) -1
=2(1-p%) -1 v'Ans
=1- pz
26.2.1 cos(90° — 26) .sin(6).
sin2(180° + 6) cos(720° + 6). v sin26
v (—sin 6)?
_ sin26.(sin6) v'sin? 9
~ (—sinB)2. (cosh) v cos 6
_ 2sinB cosb. sin 6 v'2 sin® cosf
= —
sin“6.cos6. v ©
=2
26.2.2 1 1 cos?x
; - v
sin?2x tan?2x sin2x
1 cos?2x
 sin2?2x  sin?2x
1 — cos?2x P
_ 1—cos®2x SinZ2x
~ sin22x
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B sin?2x B v sin?2x (4
©sin22x v Ans
[
QUESTION 27
Q27 SUGGESTED ANSWER DESCRIPTORS | MA
27.1 v shape
1Ay v endpoints
I
8 v intercepts with
axes ’ G)
S
X
-90 -60 430 O 30 60 0} 120 15 180 ’
(180° ; -0,5)
-90°5—-0;87) -1
v
27:2 —sin 2x = cos(x — 60°) equate the
equations
—sin 2x = sin(90° — (x — 60°)) v" co-functions
—sin 2x = sin(150° — x
( ) sin(180° + 2x)v’
sin(180° + 2x) = sin(150° — x) v v Ans
180° + 2x = 150° — x + n(360°),ne Z )
3x = —30 +n(360),n € Z ¢
x = —10°+n(120°)
27.4 v Inequality €
— o < < [e]
10°<x <110 Vv Ans
274 y = —sin(2x + 30°) v v Ans
(2
27.5 g must shift 30° right v 30°
v’ right (
[1
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QUESTION 28
Q28 SUGGESTED ANSWER DESCRIPTORS MA
28.1
DC
cosf = —
p.cos® = DC v’ DC
BD _ DC
sin(90° — 6) _ sin 20 v Subst in Sine Rule
BD DC v Simplification
cos6  2sin6.cosf
BD DC.cos @
"1~ 2sinf.cosf butp cos® = DC v'Subst DC
BD _ pcos §.cos® v’ Simplification
1 2sin 6.cos 0
pcos6O (5)
BD =
2sinf
28.2 i AC v'Substitution
sin30° = —
p
3sin30° = AC
“AC=15m v'Ans
2
28.3 _3c0530°_3<1>_3\/§
~ 2sin30° 2\\3/ 2 VED
AB? = AD? + BD? — 2AD.BDcos ADB
2
3v/3 3v/3 v Cos rul
— 22 - _ - o oS rule
=3 +< > ) 2(3)( > )cos70 ' Subst
27 3 .
=9+T_9 3cos70 v AB2
=10,418...
AB = 3,23 metres
v AB R
[1

QUESTION 26
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