Graphs of Trigonometric Functions Memo
2010 November Paper 2 Q 12

QUESTION 12

12.1 ‘ | ¥ ‘

-

tan 2x:

¥ asymptotes

(45° & —45°)

¥ x-intercepts

¥ middle curve
¥'end curves

Note: The curve
must tend toward the
asymptotes

2cosx:
¥'y-intercept
¥ x-intercepts

©)
Note:
If the candidate
draws outside of the
interval, NO
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12.2 | For these values of x, cos 2x = 0
sin2x v sin 2x
2ecosx = —
cos2x cos 2x
2sin xcos x ¥ 2sinxcosx
= - 2 v 1—2<inty
1—2sin" x I=-2sm”x
- 2 .
1-2sin“x=sinx or cosx =10
v cosx =0
2sin“x+sinx—1=0 or cosx=0
) . v .
(sinx+1)(2sinx—1)=0 facml"_’
] v equations
sinx=-—1 or sinx = < or cosx = 0 ‘/:%Oc
= v'30
x=290° or x=230°
(8)
OR
For these values of x, cos 2x = 0
, sin 2x
2cosx = s
sin 2x
cos2x v
. o 7
_ 2sinxcosx cos—x
I v 2sinxcosx
2eos " x—1 ,
5 S v 2eos x—1
2cosx(2cos” x—1)=2sinxcosx
2eosx(2(1—sin” x)—1) =2sinxcosx v cosx =0
- . 2 .
2cosx(l—2sin” x)—2sinxcosx =0
o) (ein v+ ein v — 1) =
2eosx(2sin” x+sinx—1)=0 v factors
- 2 . .
2sm - x+sinx—1=0 or cosx=0 v equations
(sinx + 1)(2sinx 1) = 0 v +00°
sinx+1)(2sinx—1)= 0
' v'30
. . 1
sinx=—1 or sinx =— or cosx =
2 (8)
x=x90° or x=30°
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OR
sin2x

2eosx =
cos 2x

2cosx.cos2x =sin2x

2cosx.cos2x—2sinx.cosx =0

sin 2x

v
cos2x

v 2sin xcosx

v1-2sin"x

2cosx(cos2x—sinx)=0 vcosx=0
cos2x=smnx or 2cosx=0
1-2sin’x=sinx
< 2 v factors
= 2 - -
2sin“x+sinx—1=0 v equations
. . v +9(°
(sinx+1)(2sinx—-1)=0 _900
v'30
. . 1
smx=-—1 or sinx=— or cosx =0
2 (8)
x=+90° or x=30°
OR

in 2y in2x
s 2x s 2x

2eosx = v
cos2x cos2x

2cosx.cos 2y =sinlx
2cosx.cos2x—2sinx.cosx=0
2cosx(cos2x—sinx)=0
coslx=sinx or
cos 2x = cos(90° — x)
2x=+(90°-x)+ k360° keZ
3x=90°+ k.360°
x=30°+k.120°
x=-920° or x=30°

¥ 2sinxecosx
¥ sin x = c0s(90° — x)

vcosx =0

v factors

¥ equations
¥ +£9(0°
v30°

®)

or
x=-90°+k.360°
x=-90°
0° < x < 45° ¥ ¥ eritical points
Or ¥’ notation
—90° < x < —45° 4)
Period = 2(360°) = 720° ¥'v answer
(2)
x=—45°+25°=-20° v ox=-20°
x=45°+25°=70° Note: v x=70°
Answer only: full marks (2)
OR
2(x—25%)=-90° 2(x=25%)=90°
2x—-50°=-90° 2x-50°=90°
and
2x =-40° 2x =140°
x=-20° x=70°
[22]
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2016 June Eastern Cape Paper2 Q 6

UUEDLIUN/VKAAG b

6.1 v'shape g
1 .
i 29 | vorm g
1 | Vi X
: ) : intercepts
1 | nitto
: s i afsnitte
! |
1 - 1 1 .
: P! 1 I ¥'min & max
1 & ! [ ;
: TE 0 ! value/waarde
1 I
-1?0-I63-130-133-120-I0: 90 15 60 45 30 -15 30 45 60 75 90 105 120 135 130 Ig :0 v'shape f
1 -0.5
' ' : vorm f
: 1 |
; |
i 15 I | Yasymptotes
E 5 | asimptote
! 25 i
l e 1| Yintercept
afsnit (6)
6.2 —180° < x < —90° or/of 0° < x < 90° v critical values /
kritieke waardes
v notation / notasie (2)
2014 March Paper2 Q9
QUESTION/VRAAG Y9
9.1 cos(x —45°) = 2sinx
cosxcos4d5° +sinxsin45° = —2sinx )
— — v expansion
/2 /2
N2 cosx+~Zsinx =—2sinx v N2
. N2
= 2
V2 cosx =(—4—-+2)sinx v~ simplification
~ (—4—+/2)sinx o
N2 = v’ dividing by cos x
cosx
/2
tanx=——— — = 0,2612
—4—42 “®
9.2 tanx =—02612...
x=16536°+180°k: ke Z v~ general solution
x=-14,64° or 165.36° v v values of x
3)
9.3 T(135°;0) v' x value
v' yvalue
(2)
9.4 Jf(x) =z g(x)
~14.64°<x<16536° OR  xe[-14.64°:165.36] Y extreme values
v" notation
2
9.5 —135° < x < -90° OR xe(—135°:-90°) v'v" extreme values
v" notation
3)
9.6 h(x) = cos(x — 45° — 45°)
s} v’ (X — .
= cos(x —90%) Answer only: full marks CC?S(Y 920°)
— v’ osmx
=sinx
@
[16]
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2015 Mpumalanga Prelim Paper2 Q 6

6.l

sinx =cos2x —1
sinx=1—-2sin"x—1
2sin* x+sinx =0
sinx(Z2sinx+1)=0

1

sinx =0 or Hi]‘lx’=—5

x=k180° or x=I180°+30"+ k360"
x = 2107+ L3607
or x = 3607 —-30° + £.360°

x = 3307+ £ 3607

¥ double angle formula

v factors
v

. . 1
| sinx =0 or sinx =— 2

v ox =k 180°
v wvalues

2107 and 3307

6.3

e [30%0%1 80°;210°] ¥'v answers (7
Fix)=sinx+1:
¥ v x -intercept
2 ¥y -intercept
v turning peoint
g{x)=cos2x
¥ x -intercept
X ,
-50° of EDR 1807 Fraf ¥ ¥ -inlercept
¥ turming point (6}
-1
) 1
— [ - =3 C.paAgQ LN L=
x = [-90°-45°] U[45%135°) L [225°:270°] | vvv answer @

2015 Gauteng Prelim Paper2 Q7

}i\(GI}""; 1

sin(60°— &) =1

7.1
60° -8 =90° i «’. .
& = —-30° I/'/. 7 g=-30 (1)
7.2 © - = 22
period / periode = 360° fe- . i
—180° LI v 180° (1)
7.3 —2<y<0 ., of/or [-—2;0]{_i}f’!${€;}'—"cc Re-—lv—2<y=<0 (1)
74 45°< x <135%" orfor ’ ¥ 45° and 135°
150° < x <180° o~ e {3 v 1507 and 180°
N v" ALL inequalities correct
ALLE ongelykhede korrek
; Subrtract 1 mark for extra intervals
| - Trek I punt af vir ekstra intervalle (3)
7.5 20°% < x < 150 \\//; i"; ‘J ¥ 80° and/en 150°
- vinequalities / ongelyvkhede (2)
[8]
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2008 June Higher Grade Paper 2 Q 4

QUESTION 4 [26]
4.1 %tan x = sinlx
o -V A
Y iy 5&%1 2A reductions
2cosx v
. M . v .
sinx—4smx.cos>x = 0 1M simplification
. Y CA 2 o
sinx(1—-4cos"x) =0 1CA factorisation
. 1 vca
sinx =0 or cosx= *—
1A 0°: 180°
x=—60°; 0°: 60°: 120°; 180™A 4 va (8) |2A +60°:120°
A :
< —3 _4?50
Y
v
Each graph: I z
Shape: YA VA
x—intercepts: vA vA
Range: VA
y—intercept YA YA
Asymptotes VA (8)
431|-60° < x < 0° YCA OR x e (-60°: 0°) 3CA 1 for cach interval
60° < x < 90° YCA OR x = (60°: 90°) IN notation
120° < x < 180° YCAYN QR x e (120°; 180°) (4)
VA e _ 1A solution
432 1x=0° orx = 130—‘5 (2) | 1A solution
433(-45° < x < 0° V€A OR x e (-45°; 0°) 3CA each interval
0° < x < 452 YCaA OR x e (0°: 45%) IN notation
1357 < x < 180° vcAvN OR «x = (135°: 180°) (4)
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2013 June Higher Grade Paper 2 Q 4

STE-Fial’ Bempramdvm 14 Ligy 3002

i quﬁfl.ﬁﬁ o ~ . Il‘l
| 4.1 | sin 2r = cos { x - 30%) y - ] -
. | sim 2 = sim (90° - { x- 307 A sy | co-finction
Ie= 1P -x o+ R360 YA or  Zx= 1EOR- (1207 - &) | LA sehition 17 quad
| ir= X"+ k360" r = 607+ x + k360" | I A sodution 2™ guad.
| SR heZ k- d k36 -
FOA FOA SUA '
I U R | [ x = " “LA | 4A — comect angles
| R |
- ' sin 2y = gog | x — 0% l
| e (907 - 2 = oo | ¥ — 307 <A co=funcon
| . fﬂ" v A |
| W -2y =y 30" + £ ar W~ 2x = — (x— 30" 1 &, 3607 | LA solaison | quad :
e N L L 5 -#=— 60"+ 360" |1 A sohution 4" guad,
| r =M ARINP ke s x = 60" + k3607 '
| | YCA v CA & | i
, CA v
I - 30F 407 160 x = &l A |4' COMTeC] Angles :
i | o i . B )
42| T '
|
| - i _—
I'\_|"'I—ll—|-l.l—.,_|,-___ [ I
)| n = |
:l IR ] .|.||
| 12 ,r" '
| o e = |
f-f-l + =i I| '
-1 ha :- _,:{". 1- B - |
£ & a3 '\E# = f i
‘1" . I.E. 1% “ |
- o : HE
4 & fro |
- ",
| = . .
il | l';:-_.l
= . -1 =
| |
I |
_ Ki = AN maxivads ter free et l
_ JPaires fa be wirsaily |
| amplitudes’ A | Twrming peint (WP ; 1A | read '
! 5.11_-1{-&"’:1 P [ shipey A | Fhape includes end-poins
| peintereepy A | J-Insercepls"A | amad fwening podnts vinsally |
x=intercepisy A, | s-interceptay A | e '
I 2
L L wm
| 3.1 e (-BUT 407} or (B 160°) 1 each interval » viCA
. 1 8" = x = 40" or e:-[r"- x o< et {37 | A motatien .
'4 31| xc [-90°; 3} T — [imervalCA !
| " = x = 30° B {23 | ¥ A notatios [
I_J 3 ke (907 —60°) or (07 ; Y07) or  (I20°; TR cach Intervale v ¥ CA |
l' [ 00" < x = H0° oo 0® < x < 9 ar 120" < 1 < 180° “ A mlation '
(43

P

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

2016 June Gauteng Paper 2 Q 6

QUESTION/VRAAG 6
611 y =tan4x v y=tandx
(1)
6.1.2 y=2c0s2x+1 vVy=2c0s2x+1
(1)
6.1.3 y=sin(2x+30°) OR y=sin2(x+15°) v sin
v 2x+30° or
2Ax+159) Q)
6.2.1 J v'shape
v four x-intercepts
vy-intercept
/ ©)
\/»’.,lltng
+ '/y/‘\".n WRACY
622 | xe[-135°-45° or [45%]135°] v [-135°-45°]
OR v [45%135°] (2)
-135°<x<—45° or 45°<x<135° [9]
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2011 March Paper2 Q12

QUESTION 12
121 | Period = 360° ¥ ANSWer
(1)
12.2 . 1 ¥ ¥ answer
Amplitude = ~ o
123 ’ ¥shape
¥'X intercepts
v amplitude
(3)
: \ 5 /"
ey
124 2 solutions ¥ answer
(1)
125 —60°=2x2120° or xe[-60°;1207] v — 607 120°
¥ notation
(2)
126 | -90°<x<30° or xe(-90°;30% v 00 30°
¥ nofation
(3)
1
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2011 June Higher Grade Paper 2 Q 4

4.1

OO

|
'I
I
_—
—
I

-— e — (= — O ———
: : : ° i :

e

x-infercepts

y-intercepts

turning points

R B

period

asymptote

End Points

<

| : f : E 12 3 ? :

v

(10)

421 x e {45°;225°}

vCA vCA

(2)

values of x

x=45°+ k180°
v CA v CA

ke Z (
VA

)

4

Interval
Restriction on /

23| xe{-45° 0% 135% 180°}
vCA vYCA vCA vCA

4)

values of x

423
(b)

xe (90°:135°)
vCA Y CA

v'A
notation

intervals
notation
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2012 Higher Grade P2 Q 4

QUESTION 4 [28]
4.1 tan x =sin2x
‘gf}i x . VA Ident@ty: tz'mx
=2sinx.cosx Identity: sin2x
COS X _
. . quad ¢q
2sinxcos” x~sinx = 0 vM
sinx(2cos” x—1) = 0
1 Two equations
sinx=0 vCA or cosx=t— Y CA
V2
-~ 1 for TWO
Reference angle = 0° reference angle = 45° Missing or
x = {-45°;0°;45°;135°;180°} incorrect £ s
vCAYCAV'CA
(8)
4.2 J T.v 7\
&2 3
-

& e
ﬂi:?."i)
£

/ /
ol
yi G
x-intercepts v vy
y-intercept v v
turning points v
Positive shape v v
asymptotes Vv
(10}
431 | xe{-90°;-45°)u(0°; 45 (90°;135°) each interval
vV V' CA
) v'A notation
432 | xe(~45°;45°)u(135°;180%) each interval
(3)| VveaA
v’ A notation
433 | x=-45° or 45° or 135° values of x
(3) | YCAYCAVCA
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2014 Higher Grade P2 Q 4

_QUESTION 4 [20]
1A sign
411 |a=-2YAYA 1A value
(2)
4.1.2 b=45A (1) | 1A value
413 =1vA (1) | 1A value
4.2 ye [-2;2]YvA OR -2<y<2 1A interval
€]
1A obtuse angle
43  |xq = 180° — 28,68° vA
=151,32°
vM 1M substit. for yq
yqo = —25sin 151,32° = - 0,96 v'CA
OR M 1CA value for yq
yq = cos(151,32° + 45°)=—0,96 ¥ CA
Q(151,32°;-0,96) 3)
1CA (see Q 4.1.2)
4.4 h(x) = cos(x + 757 YCA VA (2) | 1A correct equation
451 |f®) >g® vA 1A simplification
2CA end points
xe (—28,68°;151,32°)v'CAv' CAv A 1A correct notation
OR -28,68° < x < 151,32°
VeEa @
vA Y CA vCA /A 1CA interval .
452 xe [-135°;0°] or x € [45°;180°] 1A correct notation
OR —135° < x < 0° or 45° <x <180° 1CA interval
(4) | 1A correct notation
453 | xe(—-90°;-45%vA vA 1A end values
1A correct notation
OR —90° < x < —45°
(2)
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2017 March P2 Q5

OR/OF

90° <x < 135° orx=180°

5.1 a=-1 v answer
b=2 v answer
@
5.2 f3x)=—sm 3x
: 360° 360°
Period of f(3x)= — v 2 -
2 3
=120° Answer only: Full marks v answer
@
5.3 x € [90°: 135°) U {180°) v 90° and 135°

m mterval form
v 180° as single
value
v’ correct brackets

€)

v 90° and 135°
m mterval form

v 180° as single
value

v'CA

YA YA YA VA

x=15°+ k120° OR

x+45°=90°-2x + £ 360° OR x+45°=90°+ 2x + k. 360°

A
x=—45° — k. 360°

v’ correct
mequalities
3)
2010 Higher Grade P2 Q 4
4.1 sin (x +45%) = cos 2x
sin (x +45% = sin(90° —2x) ko-funksie
M lkowadrante

oplossing na
hoeke
beperkings na
j’\.

gebruik van
+360°
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xe{—105°:—45°:15°:135°} (9) | oplossings
4.2
(—18001) (18001)
x5
—1800 T 1800
—180°:—0.7) |
( _N(180°:-0[7)
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A g
X-snitte v v
y-snifte v v
draaipunte v v
periode v Y
eindpunte v
®)
43.1] xe (-90°:0° notasie mterval
v'CA v'CA VA (3) | notasie
432 | xe (-105°.-45°) o (15°:135°) intervalle
vCA VCA vYCA vCA (4) | notasie

2009 Higher Grade P2 Q 4

41

sin(x-30°) = cos3r =sin(90°-3x) v CAd

v=30° = 90-3 VA OR x-30° =180°-(90°-3x) VA | o

4v = 120° = 00°+3x
r=30° VA -2x = 12°
r=-60" VA

OR

cos[90° - (x-30°)] = cos3x VA

D0°-x=3x VA OR 3% =360°(120°=x) +k360° A
Iy = 100° 2% = 240°+K360°
= 30° Vo x = 120°+K 180°

= 60° VA (5

Co-function
1 quad
quad

Solve . for
XS
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0°:0.866)

e

(-90°
X intercepts
v intercepts 7
Turning points Y
End point values v (9)
431 | y260° LA (1) Value
432 | v £ (30°90°]  Jca Yca LA (3) |leachendp
1 notation
433 | 2 (290°:-30° VA YCA VA (3) |leachendp
1 notation
434 | v e (-60°-0°) JcA SCcA VA (3) |leachendp

1 notation

2016 Eastern Cape Prelim P2 Q6
6.1 | sin (x +60° ) =sin (900 —2x) ¥ co-ratio / ko-

’ Junisie
- x+60° =90° —2x+360° k or/of x+60° =180° —(90° —2x )+ 360°k
v'both gen. solns

a0 07 __apn® 07
3x=30"+360"% ot/of x =—30"+360"% beide algemene
x=10"+120°%k keZ oplossings
v =307
— _30° 0 30°
X 0°: 10° : 130 1o
v 130°

v co-ratio / ko-
Junksie

2x=30°—x+360°%k or 2x=—(30°—x)+360°k ke’
3x =30°+360°k or x =-30"+360°k ¥"both gen. solns
. o 1o . beide algemene
. x=-30°:10°:130 oplossings
v-30°
v 10°
v'130° (5)
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v’ x-intercept.
x-afsnit

/" v y-intercept.
E V-afsnit
v’ shape / vorm

v x-intercept.
x-afsnit

v y-intercept.
v-afsnit

v' shape / vorm

15 30 4\ 60 75 90 1%)5 13

6)

6.3 | 240° v answer / antwoord (D
6.4 h(:r) =cos (2x - 90")— l=sin2x-1 v substitution / vervanging

v sin2x—1 (2)

2016 Kwazulu Natal Prelim P2 Q 6

|
LRLES TILEY i | |

|
51 | .
| | |
4 I (] ey |

1 o ., I\ 4 -
7 ¢

1 b ] ! |
i !
| | [
- I :
7w A 5 — — — ;
§ y J__. | |
1 L | A AT rihs I
& 1 i I A~ sheza af |

Al - & 1
! | A shape af @ |
l-'-!i'::f;l.: - :.\IIE'\.' 1 A&~ crmest & uniercep |
of Feesd®, o, 2205y |
| A coamact X LMIERDE R !

of & {07, 3607

:jl
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[ e - A1
(11
B.x o 3pand (1807 , =1 | CAY o amy twn
i—1E ;=) amd (350 - ) ' (2]
id  —180F w3 <0 or B <y oo 30" CAV-10° =x=0" |
DR CA 1B < @ I60"
180" < ¢ o2 ™ ) 1807 = 3 2 8P [peralize cae mark for
menmest nodnticn]
iz}
65 pe=toos{x-45") ' [ A" 3casix- 4573
[
2008 November Paper 2Q 8
81 | cos3x=sinx ¥ equating

sin(90° —3x) = sinx

00° —3x=x+ k3607
— 4 =-00° + k3607
x=225" -k keZ

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

cos 3x =cos(90° — 1)
3x =907 -x + £ 360°
4x =90 + k3607
x=225%+k00°

x=—675";225"1125°

keZ
x=—675":225":1125"

O0° —3x=180°" —x+ k360" k= Z
—2x =00+ k3607
x=—A4"-F180°k=Z
x=—45"135"°

or

OR

3x=360° — (90° — x) + £.360°

4x =00 + £.360° or 2x=270°+ k.360°
x=225"+k00° kseZ x=135"+FK1B0° keZ
x=—0757;225%:1125° x=-457:135°

OR

Ir=—00°+x + £ 360°
2x =-—00° + k360"
x=—45" -k 1807
r=—457:1357

or
keZ

¥ 00" —3x=x+k360°
v x=225"_F00°
W
007 -3x =180°"-x+ k£ 360°
¥ x=—45"_F 180°
¥v'v values of x
(8)

¥ equating

¥ 3x=00°F —x+ £.360°

¥ x=225"+ ko)

W

33 =360° — (90° — x) + £.360°
¥ x=135"+k.180°

¥ v values of x

(2)

¥ equating
v 3x=00F —x+£.360°
v x=225%4+ EO0°
¥ 3r=—00"+x+k360°
¥ x=-45"_F 1807
¥ values of x
(8)
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Note:

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

2 values - 1 mark

1 value : 0 marks

32
1y
e
p— / + sk
45 1 I
7 T
(6)
Penalise with -1 going bevond the domain.
83 | —6753°2x=-45° ¥ critical values

OR
xe [-67.5°:-45°]
OR

From - 67.3% up to and including — 45°

¥ notation

(3)
Note:
If —675°<x<—45° 23

Half of the inequality: 1/3

Ifx=—6750orx=—45%"
03

If answer is
225 <x=1125° then2 /3
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2009 March Paper2Q 8

Study copy distributed by EduResource ZA | eduresourcza.com

8.1 T tan graph
v shape
A4 v" asymptotes
e v intercepts
T Sine graph
v shape
. . . x v’ intercepts
45 0 45 E 35 v v pel‘iod
1 / ©)
g
8.2 . 1 v’ equating
sin 2y = ?tanx B N
2 o )
. sinx v Z.sinx.cosx
2sinx.cosx =  sinx
2cosx v
Asin y.cos? ¥ —sinx = 0 2eosx
SHLXCOS X —smx= v’ simplification
sinx(4deos” x—1)=0 v factorisation
1 v’ sinx =0
sinx =0 oS xX=7 v x=0%0r180°
= 0°0r180° 1 2,1
r=Tor cosx =%— v cos Y=
2
x=60°: —60°or 120° v cosy—+l
N
v’ answers
(10)
8.3 {I —60° < x < OC} U El 60° < x < 900} () {J:' 120° < x < 1809} v v v answers
OR (3)
x &(—60°: 0°) U (60° : 90°) U (120° : 180°) [19]
OR
—60%<x<0%0r 60° < x < 90%0r 120° < x < 180°
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(7)

1

SMYX =——

k180
2

v factorization

¥ equations
¥ golution for

¥ expansion
¥ answers

v x

Z

ke

210° + k360

{180°: 210; 330°:360°}
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x=-=30"+%360

X

]

sin® x
0

or

or

2

sin® x

5
sinx(1+ 2sinx)
0

x=FK180

l+sinx =cos2x

l+sinx=1-
sinx +

sinx

OR

X

11.1

2010 March Paper2 Q11
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l+simx =cos2x
l+sinx=cos* x—sin® x
l+siny=1-sin® x—sin® x
siny+2sin*x=0
sinx(l+ 2sinx) =0
siny =10 or 5'1:11':—%‘
x=K180 or _‘{'=—3E|°-_|-ﬂ'.36-[} keZ
r=210°+ k360

x = {180°; 210; 330°;360°}

2011 November Paper 2 Q 10

¥ expansion
¥ factorisation

v equations

¥ x=FK180
¥ golution for

. 1.
SMX =——
3

v v answers

(7

10.1 fl225°)=2 v’ substitution
Latan225®=2 a =2 via=2
g(0)=4 Answer only: Full marks o
- bcos0°=4 b =4 e v substitution
Vb =4
“4)
10.2 Minimum value of gfx) +2= —4+2= -2 v—4
v —
Answer only: Full marks 2 @)
10.3 . 180° 180°
’ Period = = 360° Answer only: Full marks v 1
2 2
v 360°
(2)
10.4 AtP f(8)=g(6)

2tan B =4cos O
for 180° -6 : 2tan (180° —6) =-2tan 6
and 4c0s(180° —68) =—4cos O
2tan8 =4cos @ at P
So—2tané =—4cos @
-, 2tan (180° —0) =4cos (180°—-6) at Q

OR

2tan@ =4cos 8
siné

=2cosé@
cos @

sin@ =2cos’ @
=2(1—sin” 8)

Study copy distributed by EduResource ZA | eduresourcza.com

v 2tan 6 = 4cos 6
v" 2tan (180° - 0)
=—2tan 0
v 4c0s(180° - 0)
=—4cos 6
v" 2tan (180° - 0)
=4cos (180°-0)
)

v equation
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2sin’ @+sinf—-2=0
4

sin@ =0.78077...

8=5133° or 128.67°

sing =

v sin@ =0,78077...
v/ 51,33°

~. the x - coordinate of Qis 180°-x, v 128.67° 4)
2012 March Paper2 Q10
10.1 Period =120° v 1207
(1)
102 sin 3x =-1 v —30°
=-30%or x=00° v 00® (2)
103 Mazxinmm value of f(x)is 1 ¥ max of flx)
. Maxinmum value of A(x)is 0 ¥ answer 2
104 v —00%; 00°
//-"'_ !""-..\ .y [[}G_.S}
/ \{ ¥ (1807;-3)
\ \'I.
40 b2 0 g 3 LB 160 180
™~ 3)
105 sin3x
—cosx=0
smix—3cosx=0 ( __ .
sin3r=3cosx
cosindy=3cosx
There are 2 solutions where graphs fand g are equal v answer
)
10.6 fAx)glx)y=0 ¥ '+ for each
x= (=607 ;07 or (607 ; 90%) or (120" ; 1807) mterval
v correct brackets
OR or correct
symbaols
—60°<x <0 or 60°<x<00° or 120°<x < 180° (4)
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2012 November Paper 2 Q 10

10.1 f(0)—g(0)=0.5—-(-2)=2.5 v 25 (1)
10.2 sin(x +30°)=—2cosx v’ equation
sinx.cos30°+cosx.sin30°=—-2cos x v cxpansion of
. . ) sm(x+30°)
V3. 1)
—‘smer[—]cosx:—Zcosx o .
2 ) 2) v’ substitution of
. special angles
J3sinx+cosx=—4cosx
J3sinx=-5cosx v’ simplification
5 5
fan.x ——ﬁ v rall.\':—‘l—%
x=109.11° °k . keZ V-
. 1051:}18;18?7‘!{‘ 1o9b11° v xp = ~70.89°
Yo = TIRST NG T = 20 v x, =109.11°
OR @
. v equati
sin(x+30°) =-2cosx equation
c0s(90°—x—30°)=—2cosx
cos(60°—x)=—2cosx
. . v ansi
c0560°cosx+s5m 60°sin ¥ = —2cos x expansion of
_ cos(60° — x)
1 V3.
—COSX+—sinx =-2¢osX L .
2 2 v’ substitution of
cosx++/3 sinx =—4cos x special angles
_ v simplification
V3sinx=-5cosx
5 5
fany =—— v otanx =———
V3 V3
x=109.11°+180°k .k €Z
xp =—70.89° and x, =109.11° v xp =-7089°
v x, =109.11°
(7
10.3 —70.89° < x =109.11° v angles
OR v’ correct interval
[-70.89° : 109.11°] (2)
OR
XpEX =X,
104 M(x)=2sin(x+60°+30%)=2sin(x+90°) = 2cos x v'v reflection

h is the reflection of g about the x-axis.

OR

f 1s shifted to the left through 60° and then doubled.
. h 1s the reflection of g about the x-axis.

Study copy distributed by EduResource ZA | eduresourcza.com

about the x-axis or
liney=20
(2)
v'v reflection
about the x-axis or
liney=20 (2)
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2013 March Paper2 Q10

10.1 | Range =[-1:1] vv [-1:1]
(
02 Y F—
f‘ ;\ Jz si1121 ;\ ‘
e e v’ sin 3x
=sin 3x
. 360° .
PEI‘JOdszlﬂo \/]200
OR (
f{“—j.\']zsml. %.\‘ J
e T v’ sin 3x
=sin 3x
=sin(3x +360°)
=sin3(x +120°) e
.. Period =120° 120 (
103
f 1 feora1
i o1 A | T
&= ¥ ¥ mtercepts
L Tpg| 7 & ereepts
\ 0098 o furning points
T 0 A / 7 v shape
(-150° |-0.47) F,f;’/ i
- L= o [, ey
(-1§0° | -1) 4)
104 | (-180°:-90°) or (-60°; 07) vV = —180°
OR v < 0()°
v =600
-180° <x<-00% or —60° < x < 0° v (P
_ . &
105 | y=smn2(x+30% v translation 30°
. translation of 30° to the left v to the left
(2)

Study copy distributed by EduResource ZA | eduresourcza.com
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10.6

sin 2x = cos(x —307)

sin 2 = sin[90° — (x —307)]
=5in{120° —x)

2x=120"-x+360° ke Z

3x=120°F +360°k

=40 +120°k= 2

2x=180° - (120° —x) + 360k
2y —x =607+ 360°k
y=00F+360° ke Z

or

OR

sin 2x = cos(x —307)

cos{90° — 2x) = cos(x —307)

00°-2x=x-30°+360°% or 00°-2x=360"-(x—30°)+360°k

—3x=-120°+360%% —x=3007+360°k
x=40"-120kk e Z x==-300"-360"kk=Z

Sx=40F£120°% or x=00+360°% ; k=2

¥ using co-function
v

2x=120° —x + 360°K
v x=40°+120°%

v
2x =180"—(120° —x)
+360°%k
¥ =607+ 3607
vikelZ
(6)

o cos(90° —x) =

cos(x —30%)

,90°—2x =x-30°
+360°k

v x=40°—120°k

v

90° — 2x = 360°

—(x—30°)+360°

i

x =—300°-360°k

vikeZ
(6)
2013 Gauteng June Paper 2 Q 10
10.1.1 | 120° (1)
1012 | —1<y<1 (1)
10.13 | (30°: 1) 1)
10.1.4 | h(x) = sinx (n
cosine graph: (4) sine graph: (4
v turning points v turning points
v y-intercept v x-intercept
v endpoints v endpoints (8)
v x-intercepts v y-intercept
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10.2.1 |
N
____________________________ N}
0 A | 180
..................... e f
_ Y I A I N N ~ 1
10.2.2 —90° v’ answer (1)
10.2.3(a) | See graph v’ correct shading (1)
(b) | 0°<x<180° v endpoints
v’ notation (2)
2013 November Paper 2 Q 12
12.1 | B |
| |
I |
| [
| |
| |
: y=tanx+1
: v' asymptotes and
| shape for whole
: _ domain
| 3 | ¥ vintercept
-180°-13%° 90° As5° [0 4g° boo f35° 180° v' x intercepts

g

Study copy distributed by EduResource ZA | eduresourcza.com

V=cos 2x
v' xintercepts
v' v intercept/TP

v minimum
values

6)
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12.2 Period of g is 180°. v’ 180°
(1)
12.3 Reflected about the x-axis and then translated by 10° to the left/ v reflected about
refleksie om die x-as en dan ‘n translasie van 10° links. x —axis/refleksie
0 X-al$
v" 10° to the left
10° na links
OR (2)
Translated by 10° to the left and then reflected about the x-axis/ v 10° to the left
Translasie van 107 links en dan ‘n refleksie om die x-as. 10° na links
v reflected about
x —axis/refleksie
oI X-as
2
12.4 f 1s always increasing
- f'(x) >0 always
" &%) >0 v critical values
0° and 45°
- 0°<x<45% or 135° < x <180° v inequality
v critical values
OR 135° and 180°
v’ inequality
. XE (0°: 45%) or (135°:180°] 4)
2014 Exemplar Paper2 Q 6
6.1 b= 1 v value of b
2 (1)
6.2 A(30°: 1) v 30°
v
2
6.3 x=160° v x =160°
)
6.4 h(x)=2cos (x —30°)+ 1
vel[-1:3] v’ critical values
OR v’ notation
-l=y=<3 2)
[6]
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2014 Eastern Cape Preliminary Paper2Q 8

8.1 (2 v answer (1)
antweord
8.2
f:. .
v x- int/x-afsnit
v shape/vorm
g
v’ x-ints/x-afsnifre
v y-int/y-afsnit
v shape/varm
(5)
8.3 | -120° = x = 60° v critical values
kritiese waardes
¥ notation/notasie (2)
8.4 | Translate £ 30° to the right/Skuif f 30° na regs v’ correct
translation/korrekre
OR/OF transiasie
Translate f down by Y2 / Skuif [ h ¥ eenheid af v correct
translation/korrekre
translasie (2)
2014 Gauteng Preliminary Paper2 Q7
7.1 y f: v'shape
v'v'intercepts
15+ ) .
v'v' turning points
L1808 1) 0% 1) {180%; 1) ~
N 2o P
: \ cio08 g/ g: v'shape
-130;_gjéfff—+_hxx‘ﬁ,,_\ 0.5 / 1Bo>.|]_’2_ ‘/‘/i_ntel‘cepts
A0 \ / ~~ | ¥¥ tuming points
-180° 150" \120° 90° 607/ 30"~ [0* 30 \0* 90° 120/-750" 180" (6)
/ 051 ..'&5—,.' -1
. ,/"’ ‘\‘ y ’
;go: 1) -1 (80°-1)
72 180° v/ answer (1)
7.3 1
_ 3 o .
h(x)= 5 (x—90°) v'v' correct equation
OR 2
1.
h(x)=—=sin| —(90° - x) 1
2 [ ] v —=sin[—(90° — x) |
1 . 2
= _E[_ sin (90°— r)]
1
v —cosx )
2

fs(x}:%cosx

Study copy distributed by EduResource ZA | eduresourcza.com
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7.4

cos2x=1

2x=0°+k.360° ke Z
x=0°+k.180° keZ

v 2x=0°4+k360° keZ
v x=0°+£k.180°

)
OR
cos2x=1
R, v 2x=k360° keZ
x=k180° keZ (2)
2014 November Paper2 Q7
7.1 0=v =2 or ye[0:2] v critical values/
kritieke waardes
v notation/notasie
2)
7.2 sinx +1=cos 2x .
q!~3i11 x+1=1-2sin’x v 1 —2sin"x
2sinx +sinx =0 v’ st form/st vorm
sinx(2sinx+1)=0 (2)
7.3 sinx(2sinx+1)=0 v sinx=0 or
L o1 1
sinx=10 or sinx=—— sinxy =——
2 2
x=0°+k.360° or x=210°+k .360° or v 0°: 180° OR/OF
x=r180°
x=180° + k.360° x=330°+k.360° keZ v’ 210°: 330°
OR/OF v k360°, ke Z
x=Fk180° keZ (4)
7.4 Al S
b v’ y-intercept/afsnit
4 v’ x-intercepts/afsnitte
, v' min/max points/
\ / min/maks punte
EAR / :
40 /zs 4 /}y 5 210
3)
7.5 fx) = g(x) at/by:

x=-30°:0°:180°:210°
S+ 30%) =g(x + 30°) at/by:
x=-60°;-30°;150°; 180°

vV —60°;-30°;
150 ; 180"
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v’ —30°;0°; 180° ;210°

(3)
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7.6 Series will converge if/Reeks sal konvergeer as: —1< r <1 vV-l<r<l
-1 < 2cos 2x <1 v r=2cos 2x
1 1 1 1
——< cos2x < — v ——<cos2x < —
2 2 2 2
o 30°<x<60° or x€(30°:60%) Vv 30° <x < 60°
(5
2015 Senior Certificate Paper 2 Q 6
1
£
90X -4Q° -30° 0° 30° 0 90°
-1
6.1 Period of/Periode van f=120° v 120°
(1)
6.2 b=3 vbh=3
(1
6.3 x =-45" or/of x =-22.5° or/ofx=67.5° vx =-45°
vy =-22.5°
vx =67.5°
3)
6.4 xe (—45°:-22.5%) U (67.5°:90°] v’ critical values
v/ notation
v’ critical values
v’ notation
OR/OF 4)

—45° < x<-22.5° orlof 67.5°<x=90°

Study copy distributed by EduResource ZA | eduresourcza.com

v kritieke waardes
v notasie
v kritieke waardes
v notasie

“
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2015 Western Cape June Paper2 Q7

7.1 180° v Answer/ Antw. @)
72 cos2x = —sinx v' 1-—2sin’x
~1—2sin?x = —sinx
~2sinfx—sinx—1=0 V' st-form/std vorm
~ (2sinx+1)(sinx —1) =10 .
. 1 . v sinx=—-Zorsinx=1
“sinx = —5 or sinx = 1 2
s~ x =—30°0r 90° v x=-30°0r 90° 4
73 y v' y- intercepts/ afsnitie
g v x- intercepts/ afsnitte
- oy = g’;( ¥ min/max points
Min/maks punte
: 1
3
741 | —90°<x < —45° v'v Eacl/ elke interval )
0° << x < 45°
OR/ OF
x € [—90°; —45°) U (0; 45°)
742 | x=-90° v" Answer/ Anfw (1)
2015 Gauteng Preliminary Paper2 Q7
7.1.1 | iy lf ; v'both intercepts
| |
I ] |
| 4 !
I |
I |
I 34 | v'shape
| |
| |
| 2. |
| |
I |
| |
I 15 | v'both asymptotes
! !
| |
135 .90° -~ -45° 457 ¢
| |
1 -1 I
l ! (3)
| |
v 1 |
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g(x):

¥ x -intercepts

v’ y -intercepts
v Turning points

v'v'End points

&)

8.3

sin2x = cos(x—15%)

c0s(90° —2x) = cos(x—15°)

90° -2x=+(x—-15°)+k360°
90°- 2x=x- 15°+k.360° or
90°- 2 x =—( x —15°) +k360°
—3x = —105°+k360° or — x =-75° +k360°(k € z)
x= 35° +k 120° or x = 75°+k360°

x= — 839 35° 75°

v'cos (90 -2 x)
v

90° —2x =H(x =15+
k360°

v'x = 35° +k 120°

vx = 75°+k360°

vx = —85°
vx = 35°
v/x = 7§Q°

()

8.4

2015 Eastern Cape Preliminary Paper 2 Q 6

6.1

120°

—85° <« x < 35%rx > 75°

v v Critical values
v'and notation (3)

v answer. | (1)

6.2

05

f
v x-int
v y-int
v turning
point

v x-int
vy-int
v furning

point

(6)

[=}
L5

6.3.

1

x € (30°;90]

v both
values
correct
v' correct
notation | (2) |

Study copy distributed by EduResource ZA | eduresourcza.com
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x € (—90°% —30°)

¥’ both
values
correct

v’ correct
notation

(2)

6.4

—4<y=<0,5
OR
[-4:0.5]

v'interval
v values

(2)

2015 Kwazulu Natal Preliminary Paper 2 Q 6

6.1 cos2x = sin(x - 309)
= cos[90° - (x —30°)] v using co-ratio
= cos(120° - x)
kE}/ allg13 =120°-x 5 g 120° — x
2x =120° - x + n360%nec Z %ol v 2% =120° - x + n.360°
3x=120°+n360%nec Z fs v x=40°+n120°
x=40°+nl120%ne 2
or
iy _ = _ »
2x=360°~(120° —x) + n.360%n e Z o :C ix ;430200 2162020 X} +n360°
2x = 240° 4 x +n.360%n & Z T
4 nerz
x =240°+n360°ne Z (7)
6.2
’ Aby
f
. £ | v x-intercepts
higos 1) ©n &.| v turning points
7 f v shape el 2020
| &
L1350 -135¢ 1450 30°1,/\45° % ¥ ¥ intercepts
0 0 P & v tuming points
y £ &) v" shape
. ©
(-90° ;-1 (-60°;-1) 50°: 1)
6.3 —120° < x < =80 or 40° < x <90° “1 v critical values: —120° ; —80°
& | ¥ critical values: 40° ; 80°
che ¥ COTTECE NOtAtion
(3)
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2015 North West Preliminary Paper 2 Q. 6
6.1

F R [ —
[]
1
1
!

1
L
1
1
1
1

ey e-——

3]
=
o
.
Jk

[ R
L}
1
|
1
la

o

r
[ U Y T

memmmd e e e

crcadaaaad

fr Yx-intercept
v'y- intercept
v'shape/TP
& Yx-intercept
v'y- intercept
P ©

6.2 (60° ; 180°] or 60° < x < 180° v'v'end values
v'notation 3)

2015 Western Cape Preliminary Paper 2 Q 6

6.1 sinfx +30%) =cos3x
= 5in(90° — 3x) ¥ co-ratio
x+ 307 = 90° —3x + k3607 ¥ equation
4x = 60° + £360°
r=15"+ k00" v general solution
or
X+ 307 =180 —(90° — 3x) + £ 3607 ]
—2x = 60°+ £.360° ¥ equation
x=-30"-F180° . k= Z
OR ¥ general solution v k =
sin(x + 307) = cos3x Zz
cos[@0° — (x +30)] = cos3x
00° — (x + 30°) = 3x + k. 360° V cosatio
— 4y =—60°+ £ 360° _
x=15°—k.00° ¥ equation
or
00° — (x +30%) = 360° —3x + £.360° ¥ general solution
2x =300° + £ 360° _
x=150°+k180° ke Z ¥ equation
¥ general solution v+ k =
Z (6)
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2016 March Paper2 Q6

6.1 sin (x + 60°) +2cosx =10
sin x cos 60° + cos x sin 60° + 2cos x =0 v'expansion/uitbreiding
SSM X +——Ccosx +2cosx =0 v'special angle values/
- - — spesiale ~~waardes
1 . 3
—sinxy =—-2cosx ———Cos X
2 2
siny =—4cosx— \ﬁ cosx v'simpl/vereeny
. v
sin x = cos x(—4 — \-@) . —
. — sy =cosx(—4—+/3)
sinx _ cosx(—4—+3)
cos X cos x
_ 2y
stanx= —4—4/3 (4)
6.2 tanx= —4— «E
ta11x=—(4+~f§) _
x=-80.1° or/of 99.9° ¥'99.90
v'—80.1°
(3)
6.3.1 N
: v(30°: 1)
N v'(—60° ; 0)
{ v’shape/vorm
0 T =.T
120 a0 0 60 1 180 240
-
(3)
6.3.2 cosin (x +60°) > —2cos x o _
x £(—80.10° : 99.90°) OR/OF —80.10° < x < 99.90° v’ critical values/
kritiese waardes
v'notation/norasie
(3)
2016 Senior Certificate Paper 2 Q 6
6.1 4sinx +2cos2x=2
2sinx +cos2x—1=0
2sinx +(1—2sin’ x) —1=0 vusing identity
2¢in? ¥y —2sinx=0 v’ standard form
2 5{11 x(sinx—-1)=0 . v factors
2sinx =0 or smx—-1=0
sinx=0 sinx =1 v'sinx=0 or
sinx =1
x=k180° or x=90°+%360.kZ v k.180°
v
90°+ k360, ke Z
(6)

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

6.2.1 ! v’ turning point
(=90°:-3)
P ~ 1 T v’ turning point
& " (90°:1)
\ V@8 &
—180° —90° o /., 90° 1800 | (0%:i-D)
N =1 S
__ -2
f‘.\'\_\
- -3
3)
6.2.2 | (-90°:0°) v v answer
)
OR/OF
v v answer
—90°< x <0° (2)
623 | f(x)=g(x)

-.—180°;0°:90°:180°

F(x+30°)=g(x+30°

S x=-30%60°:150°
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v" other 2 correct
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2016 North West Preliminary Paper 2 Q. 6
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2016 Overberg District Preliminary Paper 2 Q 6

= cos(90° — 3x°)
x—60°=90°—-3x+n.360° or x— 60°=360°
(90° — 3x) + n.360°
4y = 150 + n.360° or —2x = 330° + n.360°

x = 37,5°+ n.90° or
x=-165°-n.180° ,n€L
~.x =37,5°; 15°; —52,5°

OR/OR

cos(x — 60°) = sin 3x

= cos(90° — 3x°)

90° —3x = x —60°+n.360° or 90°—3x =
360° — (x — 60°) + n. 360°
—4x = —150 + n.360°
2x = 330° 4+ n.360°
x =37,5°—n.90° or
x =165°+n.180° ,n€Z

s.x=375°%; 15°; —52,5°
OR/OF

cos(x — 60°) = sin 3x
% sin[90° —(x — 60°)] = sin 3x

or

v sin3x = cos(90° — 3x°)

v’ both equations/ beide
vergelykings:

x —60° =90°—3x +n.360°
or/ of x —60° = 360° —

(90° — 3x) + n. 360°

v'v' both general solutions/
beide algemene oplossings

v 37,5° & 15°& — 52,5°

(-1 per mistake)
OR/OF
v’ Equating/ Vergelyking
v’ sin3x =co0s(90° — 3x)
v'both equations/ beide
vergelykings:

90° — 3x = x — 60° + n.360°
or 90°— 3x = 360°— (x —
607) + n.360°
v'v" both general solutions/
beide algemene oplossings

v 37,5° & 15°& — 52,5°
(-1 per mistake)
OR/OF

v' Equating/ Vergelyking

6.1 120° v Answer/ Antw

(1)
6.2 1 v Answer/ Antw (1)
6.3 —2<y=0 O Of y e[-2;0] v Answer/Antw (1)
6.4 cos(x — 60°) = sin3x v’ Equating/ Vergelyking

< 8in(150° — x) =sin3x
150°—x =3x +n.360° or
(150° — x) = 180° — 3x + n.360°

—4x = —150° 4+ n.360° or
2x = 30° 4 n. 360°

x = 37,5°—n.90° or
x=15°4+n.180° ,n€Z

~.x=375%; 15°; —52,5°

v'cos (x — 60°) = sin (150° —
x)

v both equations/ beide
vergelykings:

150° — x = 3x +n.360° or
(150° — x) = 180° — 3x +
n.360°

v v both general solutions/
beide algemene oplossings
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OR/ OF
sin[90° —(x — 60°)] = sin 3x
~ sin3x = sin(150° — x)
3x =150°—x+n.360° or 3x=180°—

(150° — x) + n.360°

4x = 150° 4+ n. 360°
2x = 30°4+ n.360°

x = 37,5°4+n.90° or
x =15°4+n.180° , n€Z

X =375%; 15°; —52,5°

or

v 37,5° & 15°& — 52,5°
(-1 per mistake)
OR/OF

v Equating/ Vergelyking
v

cos (x — 60°) = sin (150° —
x)

v" both equations/ beide
vergelykings:

3x = 150° — x 4+ n. 360°
3x = 180° — (150° — x) +
n.360°

v'v both general solutions/
beide algemene oplossings

or

v 37,5° & 15°& — 52,5°
(-1 per mistake)

6.5.1

20° < x < 42,5° (graphs shift 5° to the right) v' 20° v 42,5° vNotasie (3)
6.6 cos(x — 60° + 459) v’ 45°
= cos(x — 157) v’ _answer / antwoord (2)
2016 Western Cape Preliminary Paper 2 Q 6
6.1 v" shape / vorm
T v" endpoints/
e T T eindpunte
v’ intercepts with G)
p axes/ simypunte met
’ asse
5
40 -go 30 O 30 60 /50 120 1$5d 180
(140° : -0|5)
Ohno f\_ 7} —"
62 | _ sin 2x = cos(x — 60°) ¢ cquate qle
: equations /
—sin 2x = sin(90° — (x — 60°)) vergelyking
— sin2x = sin(150° — x) v co—lflmcrmns.-’ fo-
_ Junksies
sin(180° + 2x) = sin(150° —x)
180° + 2x = 150° — x + n(360°), ne Z sin(180° + 2x)v i
3x = —30 + n(360),n € Z v Ans/ dntw ®)
x = —10° + n(120°)
64 | e o v' Inequality/ 3)
107 < x < 110 Ongelykheid
v Ans/ Antw
64 | y= —sin(2x + 30°) v v Ans/ Antw
2)
6.5 | g must shift 30° right v 30°
v" right/regs 2
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2016 Mpumalanga Preliminary Paper 2 Q 6

6.1.1 | 2cos@ =sin(6 +30°) _
=sinfcos30°+cosfsin30° v expansion
3 . 1 v’ substitution of special
=—sinf+—coséd
2 angles
~-4c0s8 =3sin6+ cosd v 4c0s8 =+/35in6+cosé
.3¢0s6 =+/3sind
(3)
6.1.2 | 3c0s0 =+/3sin@ v’ division
sinéd :i v tanf——o
cosd@ f3 3
’?,]
tan 8 = —
V3
6 =060°+180n v’V answers
6 =-120°0r 8 = 60° 4
6.2.1 g
v'y-intercept and
x- Intercepts
v shape
)
. v |
il ' ) N | vy-intercept and
x-intercepts
201V 7 v/ turning points
v" shape
) ®)
6.2.2 v'v values
—307< 6 <90° v" notation (3)
6.2.3 v'v values
—120P <@ <607 v" notation
3)
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2016 Kwazulu Natal Preliminary Paper 2 Q 6

6.1
N )
/ -\‘{ f.f /
/ /
/
/ \ g
/ \ / /
/ v/ /
/ ) K/
/ Y
/ \ / :
B J E
/ 0 mﬂ\\ o J i
/ \ /
| i
/ | Iy
[/ \ /s Av'asymptotes
i | i
;’.:/ \‘-\ ﬁ Av'shape of f
/ \"\ 7 Av'shape of g
A R 4
L N S AV correct x- intercept
(-180:3)] (180:3) |
i ! of £(-90°; 90°: 270°)
AV correct x — intercept
of g (0°: 360°)
&)
6.2 360° AV'360°
(D
6.3  (0:3)and (180° : —3) CA v for any two
(~180° : —3) and (360" : 3) 2)
6.4 —180° < x < 0° or 180° < x < 360° CAvV-180° <x<0D°
OR CAv 180 < x = 360°
-180° < x < 0° U 180° < x < 360° [penalize one mark for
mcorrect notation]
)
6.5 y=3cos(x—457) Av3cos (x—457)
(1
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2016 Gauteng Preliminary Paper 2 Q 6.3

6.3.1 ye[-2:2] OR/OF -2<y<2 v ye[-2:2] (1)
632 - v’ x-intercepts
v’ y-intercept
v'shape
” 30 a0
¥ 3)
6.3.3 360° v 360° (1)
6.34 —120°<x<60° OR/OF xe(—120°.60°) v —120°< x
v x < 60° (2)
6.3.5 —30°<x<90° OR/OF xe(-30°:90°) v —30°<x
Brackets/ Inequality signs have to be correct. v x <90° 2
2016 Eastern Cape Preliminary Paper2 Q6
61| sin(x+60°)=sin(90" —2x) ¥ co-ratio / ko-
) _ funksie
~x+60° =90° —2x+360° k or/of x+60° =180° —(90° —2x )+ 360"k
s T
3x=30"+360°% ot/of ¥ =—-30°+360% both gen. selns
beide algemene
x=10"+120% keZ oplossings
Vo1 0e°
Lx=-30": 10" : ° >
X 0" : 10" : 130 v10°
v'130°
OR/OF
v co-ratio / ko-
cos 2x = cos(30° — .\') funksie
2x=30°—x+360°k or 2x=-(30°-x)+360°k :keZ
3x =30°+360%k or x =-30"+360°k ¥both gen. solns
202 10° o beide algemene
. x=—307:10°: 130 oplossings
v-30°
v10°
v'130° (5)
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6.2 by g
v x-intercept.
) x-afsnit
" v’ y-intercept.
\ v-afsnit
v shape / vorm
f
v x-intercept.
P x-afsnit
15 30 4% 60 75 50 1051 5 150 165 180 v _1-‘-1'11Tercept.
v-afsnit
f v shape / vorm
(6)
6.3 | 240° | v answer / antvoord | (1) |
6.4 | h(x)=cos(2x—90°)—1=sin2x—1 v’ substitution / vervanging ‘ ‘
v sin 2x — 1 (2)
2017 Ekurhuleni North June Paper 2 Q 6
6.1 | 2sinx = cos(x — 45°) v expanding \
|
2sinx = cosxcos45° + sinxsin45° V'sin4s° = {5 \
5 and l
2sinx = — ——si V2
5 COSX ——- sinx daeas® = }
| |
| 2sinx = — cosx ——2 i
‘ 2 5 Sinx
5. ﬁsinx
' _\/27— = vtanx = ——————-1 7z
(—1 + Zﬁ)tanx =l v'28.68°
¢ 1
| tanx = ————
-1+ 2V2 v k.180°
(5)
x = 28.68° + k.180° keZ |
6.2
Yy
* f (90° ; 2)
1
(45°; 1) Y
"90°  -60>—=45° -30° 0 30° 45° 60° 90° 120° 1w
K
8
-90°; -2)
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For f
' v shape
¥ coordinates of TP
v coordinates of intercepts

For g
v’ shape
v coordinates of TP
v’ coordinates of intercepts (6)
6.3 | 28.68° < x < 180° v'28.68° and 180°
¥ correct inequalities
(2)
2017 Johannesburg South Cluster June Paper 2 Q 8
8.1.1
p=30° v p=30°
_ 1 v 1 -
9=—7 == 2
8.1.2 —-120°<x <0 v/ Critical values
v intervals (2)
or x €(—120°; 0°)
8.1.3 | The graph of g has to shift 60°to the left and then reflected | v 60°to the left
about the x-axis v'reflect about x-axis
2
OR The graph is reflected about the x-axis then shifted 60°to v 60°to the left
the left v'reflect about x-axis
OR The graph of g has to shifted 240°to left v'¥'shifted 240° to left
8.2 v
v
821 | p=6-a (Ext £ of a) vP=0-«a 1)
822 | R =0 (Zs opp=sidesofa A) VR =6
In APQR
sinP _ sin PRO oSl —a) sm@+a)
1 2 1 2
. : v
sm(f@—a) sm(@+a) . .
1 = 3 2smOcosa—2 cosOsing)

2sin(@—a) =sin (+a)

2(sm0 cos a —cos Bsine) =sin Bcos a+ cos Osina
2s5in6 coso— 2cos Osino = sin 6 cosa + cosOsina
sin6 cosa =3cos Osina

sj1_19_ ., sina

cosf > cosa
tanB =3 tana

Study copy distributed by EduResource ZA | eduresourcza.com

v sinBcos @+ cosOsina

v sin@cosar =3cos @sina

sin® . sina
=3

cos 0 cos o

v

(6)
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2017 Eastern Cape June Paper 2 Q 6

6.1

-90

45

[uin

v" Asymptotes / Asimptote ( f)

vAse D)

v" Endpoints / Eindpunte ( f)

v" Shape / Vorm (g )
v (-45°:0)/(135°:0) / x-intercepts ( g )

v Endpoints / Eindpunte ( g )

(6)
6.2.1 | x=-45° Vv 45°
(2)
622 | (-90°:45°] OR/OF —90" < x < 45" v —90° and 45°
v'correct inequalities (2)
6.3 90° V' answer / anhvoord (1)
2017 Senior Certificate Paper 2 Q 6
6.1 Period = 180° ¥ answer
(1)
6.2 —75° v" answer
(1)
6.3 sm?xiicoﬁx+isiﬂx
TTRCTR
sin 2x < cos 45° cosx +5in45° sin x ¥ cos45° cos x+5in 45° sin x
sin 2x < cos(x —45°) v cos(x - 45%)
xe[-75° ;1657] ¥ ¥ answer
4)
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2017 Eastern Cape Preliminary Paper 2 Q 6

6.1
x
-90 745 20
v" Asymptotes / Asimptote (f) v Shape / Vorm (g )
v (45°: 1) (f) v (-45°:0)/(135°: 0) / x-intercepts ( g )
v Endpoints / Eindpunte ( /) v Endpoints / Eindpunte (g )
(6)
6.2.1 x=-45° Vv 450
2
6.2.2 | (-90°:45°] OR/OF —90° < x < 45° v’ —90° and 45°
v'correct inequalities (2)
6.3 90° v answer / antwoord (1)
2017 Gauteng Preliminary Paper2 Q6
6.1 f
intercepts /
beide afsnitte
| | . . . | . ! i | vasymptote
: : : : : : : ; i | /asimptote
| ! . | ! ! ! ! . | V'shape/
| | | : | | | | i | vorm
90 60  -30 /ﬁ) 60 90 120 150 180 ¢
| ! ! ! ! || Vintercepts
: ! 4 : : : | | .| / afsnifre
. . . . . ¢ | v min& max
-1 ﬁ i i i i | values /
i | waardes
v'shape /
vorm (6)
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2018 March Paper2 Q5.5

551

o(x) =—4cos(x +30°)

&

1

naximum value =4

range of waardeversameling van g(x):
_4<y<4 OR/OF ye[-4:4]

-.1ange ofwaardeversameling van g(x) + 1:

~3<y<5 OR/OF ye[-3:5]

Answer only: full marks

6.2 . . 1 180° 180°
Period(e) offvan f(:.\:) =4 Answer only full marks v I
< — Slegs antwoord volpunte —
7 2
=360° v 360° 2)
6.3 0% « x<30° v critical values / kritiese waardes
v’ notation / notasie (2)
6.4 | x=170" v answer / antwoord (1)

v' answer

1)

v range of g(x)

v’ answer

(2)

v =—4cos(x +30°)
shifted to the left/skuif na links:
v =—4cos(x+30°+60°)

= —4cos(x+90°)

=4sinx

Sh(x)=—4smx

v’ shift of 60° to the left

v reduction

v" equation of /i

(3)
Answer only: full marks
2018 Senior Certificate Paper Q 6
6.1 Period = 720° v answer
@
6.2 yel-2; 2] v'¥" answer
@
OR/OF
_2<y<2 V'V answer
' (@)
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6.3 f(=120°) — g(-120°)

v x=-120°

_( 120° o
=—3sin| — —2c0s(-120°-60°) v substitution
44343 v answer
433 4.60 (4,5980...) answet )
2 3)
6.4.1 x-intercepts of g at —90° + 60° =—-30° v value
and 90° + 60° = 150° v value
Soxe(=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 xe[-180° ; =120°)u(=30°:60°) U (150°:180°]

OR/OF

—180°=x<—-120° or —30°<x<60° or 150°<x<180°

v [-180° ;: —120°)
V' (=30°;60°)
V' (150° : 180°]
v" notation for inclusive in the
first/last interval

4
v —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)

2018 Eastern Cape Preliminary Paper 2 Q 6

6.1 | Amplitude=2

v
answer/antwoord (1)

62| 1=y=5

v min &

max/maks
v

notation/notasie (2)

=)
)

v both x-
mtercepts

beide x-afsnitte
-30° &150°

Y| v max TP & y-

45 135

130 | intercept

v" shape / vorm
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6.4 -30° <x<0° v both c.v.s/
beide kw* v
notation/notasie (2)
6.5 | h(x)=sin(x+90°)—2 vV
sin(x +90°) -2
=cosx—2
v cosx (3

2018 Overberg District Preliminary Paper 2 Q 6

6.1 a= 2 Vo2 )
6.2 " shape / vorm
Mark founly / Merk slegs vir [ v turning points / draaipunte
v x & y intercepts /
. x &y afsnitte
(30°2)
(021,732 —
(—150° —2)
3)
6.3 2 cos(x —30°) = 2sinx
cos(x —30%) = sinx
: o o 0 — : -
sin [90 — (x — 30°)] = sinx v co-function
(—x+120° = «x v x= (—x+120%)
120°-x = x  of/or 120°- x = 180°- x
— 0 ]
2v = 120° + k360° v 2xl— 120°+ k360 }
or/ef
x = 60° + k180° x = 60° + k180°
v x= —120° 60°
x = —120°% 60°
OR OR
cos(x —30°) = sinx
cos (x —30°) = cos(90° — x) v" co-function
x —30°=90° —x v x—30°= 90°— x
2x = 120° + k360°
v 2x = 120+ k360°
x = 60° + k180° or/of ]—
o o x = 60° + k180°
x = —120% 60 Vv x= —120° 60° (5)
64 k=3 v 3 D
6.5 f shifted 60° to the right v 60°
v to the right @)

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

2018 North West Preliminary Paper 2 Q 6

OR/OF

2018 Free State Preliminary Paper2Q 8

_ Vv p=30°
6.1 p =30° and/en c}z-—l P i
2 Vg =it
2
“4
6.2 x =~—150°or/of x = 30° v —150°
v 30°
(2
6.3 The graph of f must be translated 60° to the left / Die grafiek | v'¥V'60° to the left/na
van f moet 60° na links getransleer word, links 2)

The graph of fmust be translated 120° to the right and then be | v 120° right/regs
reflected about the x-axis/ Die grafiek van f moet 120° na regs | v/ reflect about x-
getransleer word en dan in die x-as gereflekteer word.

axis/reflekteer in die x-as.

8.1 a=1 v oa=1
b=2 vb=2
c=2 ve=2
d=1 vd=1
“)
8.2 P(21,44°0,73) v" correct substitution
(2)
83.1 | x =90° v 90° (1)

832 | xe[45°135]
OR

v 45° and 135°
v Notation

@)
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2018 Kwazulu Natal Preliminary Paper2 Q 6

6.1
| 1z | | I
1 : 1 |
| H Al i :
1 1 : :
i ! ! i ! v'A shape of
: 15t 1 : I
:F | }' v A shape of g
i :' i i v'¥'A A asymptotes
i ] [ i ! .
; . . : C ! J v'A x-intercepts of f
-d:s s 1] f 1 % v A . . £
] ol ! : i A Turning points O f
. | i : v" A x-intercepts of g
| ]
BV a | :
: ' : i . .
! 3 ! ! i v' A 3 intersection
: N : ) ! points
! ] ! i
; ! | i 1
| I 1 1
(8)
6.2 the graphs intersectat A, Band C. At A we v" A using symmetry
have x = 34° at C we have x = 90° and by
using symmetry we getat B. x= 180° — 34° = | VA answer 2)
146°. Answer only full marks [10]
2018 Eastern Cape Preliminary Paper 2 Q 6
6. 1 a=-2 v a=-2
p =30 ! v p=30 !
(2)
6.2 ] ‘

-
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v (1)

6.2.2 cos{ x — 60) = am 3x
cos{ x — 60) = cos( 90 b 3x)
~4x =150 " + 360 "k

OR

x-60 =+(90" —3x)+360 "k keZ

~x=37350"+90 "k or x=15" —180

v co-function
ko-funksie
v ref £
v 4ax=150"+360 "%
v &
—2x=-30"+360 "k

v o x=15"
~x=-5250"and x=15" v oy _53.50° (6)
623 _53 50% <« v <15° v both critical values
beide kritiese waardes
v' notation / notasie (2)
2018 Mpumalanga Preliminary Paper 2 Q 6
6.1 2|* flx)
v
' f shape

/—X/— v x-intercepts
o X

2 = e ¥ y-intercepts
v turning point
4)

6.2 | g(2x)=—cos2x

. period =180°

6.3 | 0°<x<60°
OR
x e (07:607)

v

£g(2x) =—cos2x

v answer

(2)
v'notation
v'end points

(2)
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2018 Limpopo Preliminary Paper 2 Q 6

,v

X

Z180° -150° 12

50° 120° 150 180° 210° 240° 270°

6.1 | Graph done/Grafiek geskets g: v intercepts/as — af snitte
vturning points/draaipunte
v'shape/vorm (3)
6.2.1 | xe(—120°:0°)w(240°. 270 °] v (-120°:0°)
v (240°:270°]
v notation /notasie (3)
6.2.2 | x €[~180°—60°1U[-30°:60°]U[150°:270°] | V x € [-180°:— 60°]
v [-30°:60°]]
v [150°:270°] (3)
6.3 y=sm{ x+30°—120°) v v =sm(x+30°-120°)
=sm(x —907) =—Cos X v answer/antwoord 2
=—cos X
2018 Gauteng Preliminary Paper2 Q6
6.1 x =-—45° v x =-45°
(has to be an equationx =..)
4]
. o3
6.2 h(x) = sm:rzzsm x
2sin” x.cosx 5
~ sinx(1—2sin’ x) v sinx(1—2sin”~ x)
T 2sin’ x.cosx
~ (1—2sin’x)
~ 2sinx.cosx
_ cos2x v cos2x
 sin 2« v sin2x
_ 1
 tan2x
_ 1 v 1
0 VALY @
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63 | p(x)=1+sm2(x+45° v 1+sin2(x +45°)
=1+sin(2x +90°) v sin(2x + 90°)
=1+cos2x Answer only 3/3 v 1+cos2x .
2
64 | (tan2x)(-1-sin2x)<0

(tan2x).(1+sin2x) = 0
—90° < x < —45° or [-90°:—45°)
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v (tan2x).(1+sin2x) =0
v —90°<x
v x <—45°
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