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QUESTION 1 [25]
)A
P(-9;12)
< B
X
R
(-3 :-9)
A\
I ~ 12 gradient form & subst
mpg = Pl sm sa @ |°
9 + 9
1.2 i m 1
Mmp —— o T —
PO PQ 5
1
tanff = —— OR tany:l\/A
6 6
B = 170,54 A Yy = 9,46 A Correct angle
m : .
- 2 m = 7
RQ 5 RO 5
tana~% I M talla:§/M
Inclinati
a = 5631° a = 56317 A netination
v A
correct angle
A Ay
Qy, = 170,54° -56,31° Q; = 946" + 5631°
ect ang
-~ 114230 ~65TT 4 o correct angle
= 180°- 114,23°
A - 6577 5 correct angle
- > JA ( )
13 ~3+9 -94+9
M [ 5 T ]'/ M correct formula
N simplification
M (3:0) YA @ |
1.4
I A
Mem = — 9 _ 3 PRETORIA Correct formula
L DEPT. OF EDUCATION
- v A Gradient of PM
y=y; = m{x—-x;) OR y = mx + ¢
N M R e Substitution into any line
y =0 = -l(x-3) 0 =-1Q) +c formula
y = -x+3 J 3=c
A = N
y ©ooxi3 v'm Equation of line
4
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1.5 | N{(a:b) b =—a-+ 3 ... M Eq.l subst. in equation of line
N =545 Use of distance formula
JvA 7Q o v M & equating
(@-97 + (b-9" = (5J5Y . Eq.2
substitute Eq. 1 into Eq. 2 § Correct substitution
(a9 + (-a-6¢ = 125 YCA
, /o simplification
a—18a+8l+a’+12a+36-125=0 ¥ CA v CA
simplification
22"~ 6a-8=0 v CA factorizing
2a-4)a+1) =0vYM value of a
a=—1+ CA
v CA value of b
b=w(=1+3 =4
N(-1;4) (10)
16 |x=1 Y CA /M OR x=-a¥CAYM () | Form

DEPT. VAN ONDERWYS

o7 -03- 14

PRETORIA
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QUESTION 2 [25]
21 y A
B
3:4) D
A(752)
< >
0 -
v
2.1 I QG~D
~ a2 12 v M
dQB) \/(3 T (1= Substitution
=5 /A simplification
d(OA) = \/(3&7)2 F(-1-2)2 M substitution
_ A simplification
< CA
(3;-1) Is the centre since radii are equal or QB = QA conclusion
OR
Centre (a; b)
LG-a + (@b =P SA
and (7-a) + 2-by =P YA
9-6ata’ + 16-8b+b’ =1 .. Eq1
49 - lda+a’ +4-4b + b’ =1 _Eq.2
Eq. 1—-Eq.2:
—40 +8a + 12-4b = 0
v
-7 +2a=b M
when a =3 wys
v A
LHS - 74+2(3)=- | j
-’ | 2007 -03- 1
htdig -
A s 4
~ (3 1) centre. |
;e PRETORIA
(5) = " EDUCATION
2.12 Centre (3;-1)
s (3-8 1+ (-1-4Y LA Correct value r
= 25
4 M S CA Subst. into circle eq.
Equation of circle is = (x = 3)" + (y+1)? =25 (3) | Correct form
Please turn over
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2 0+ 1 3
2l My = ——— -
243 Tmd T gy b YM VA o
. Correct subst. and simplification
Mygp = - v/ CA i .
3 Perpendicular slopes
, _ 4 M s
y -2 e (x - 7{ OR Subst. slope and point

3y = —4x + 28 + 6 OR

(Mm-4Y + (-3 = (m-2)" + (n-7)'Y A
m = 8m+16+n° - 6n+9=m’—dm+4 +n’— 14n + 49¢ CA

—4m+ 8n = 28
m-2n = -7¢CA
but m =4
~2n = 7 —4
- il v
I 5 A

2

(6)

Simplification
3y = —4x +34 5
Y ) Form of straight line
2.14
Equation of AD : 3y = -dx +34 v CA
.. Equation of BD is : y:1:4JM
S 3y = o-dx 4+ 34
S3(4) = ax + 34 YASM
I
X = —J A
2
11
D —:4
) va
OR
D (n;m),
D(n;3) YA
BD? = DAY Y M

Copyright reserved
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2.2
A y
. < M
< l]3(x, D » Coordinates of B
i y=1
|
<4 o E x>
P(uy)
v
PR2 - P02 4 3 v M Setting up correct equation
v A o A
2 2 2 2 - .
X=X +(y-D"=x"+y 3 Substitution X 2
y?‘ oy 4l = X2 4 y2 4 S CA Simplification
2y = x° + 2 v/ CA Any form of equation
XZ
OR y = = — ] (6)
2
| QUESTION 3 [15]
3.1.1
sin 25° = 4/1 — cos? 25° /M
RS Correct identit
JI i)y y
Substitution
=1 JA
y
OR
! /M Use of Pythagoras
25°
sin25° = ¢t A « \ﬁ”“{ : substitution
2)
Reduction
3.1.2 cot 115%= —cot 635° cofunction
= OR -tan25° Y A
t substitution
-t
Reduction
3.1.2 smS50° = sin2 (259 M Compound ~ expansion
= 25in25° cos25°Y A
< CA S CA Substitution
=2t f1-t? E@VAN ONDERWYS
2007 -03- 14
PRET
Copyright reserved = 2fIA Please turn over
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)
J

Sin(1530°% - x)sec{x — 360°) tan(x - 1 80°)

sin(—x) cos ec(x -~ 90°)

JSA LA SA
cos x.sec( x).(tan x)

—SI X. — Sec X

One for each correct reduction

OR x e (-90°; —45°1 {0°;90°

v A v A
v CA
COS X. SN X . .
T One for each correct reduction
Sin X.cos X
Simplificati
_ | JCA ) implification
QUESTION 4 18]
4.1
gx)=1+tanx and f(x)= —sinx
|
| ;
|
; ) DEPT. VAN ONDERWYS
o
shape v J
x-int v v 4007 -03- 14
y-int v v . PESTORIA
/ ZDUCATION
asym.
®)
TP . o
Inflection
IMuse of A, B, ..
4.2.1 | Indicated on graph SAYSA sm (3) One for each
422 10°; 180° YA A (2) One for each value
YA sa VA + Notation
423 ~90° <x < - 45° 0°<x <90°,; notation 4) One for each set of end

points
One for notation

Copyright reserved
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QUESTION 5

[25]

5.1 sinf = cosO
tanf = 1 JA OR sin® = sin(90°-0) Y A Identity
Ref Angle= 45° v/ CA 20 = 90° + k. 360°Y CA Ref /
YCA VA '
g = 45°+k 180", ne Z
0 =457+ 080" s ca
- o ‘/A General formand ne 7
6 =45° +n.180° ,ne€ Z
4
5.2 cos® = m+ 1
“l<m+l <YM Correct interval
2 <m <0 saA (2) | Simplification
5.3.1 | LHS: sin 30 = sin (20 + O)JM Expanding 3 0
= sin20 cosh + cos20 singv M Expansion of sin(20 + 0)
A A
= 2sin0 cos0. cos § + (1— 2sin “)sind Expansion of sin20 & cos26
- -2 JA . -3 " . 2
= 256 (1 —sin“0) +sin 6 — 2 in "0 Expansion of cos "¢
= 2sin0 — 2sin°® +sin® - 2sin 0
= 3sin® — 4sin’® = RHS
OR
LHS: sin30 = sin (20 + 9)v' M
= $in20 cosd + co0s20 sing ¥’ M
v A DEE\\\
= 2sinf cos’0 + cos26 sind T. VAN ONDER'LW
= sinf(2co0s® + ¢0s20) \\"/
( , JZA '
= sinB(2cos O+ 2cos°6 1) ‘7037
. LV’ "03..
= sind(4cos’0, 1 !
sinB( cosJA) li
=sind (4 (1 —sin’0) - 1) D= PRETORIA
=5inf (4 — 4 sin’0 - 1) Py TED\GE“\\ ‘‘‘‘‘ J
= 36 G0 = RHS ATiC
3sinf -~ 4sin’® = RHS (5) <o
532 | 3sin® — 4sin’® = -—cosec
3sin B — 4sin’® +cosecd = 0 o M Substitution
3sin”@ — 4sin*0 +1 = 0 s M Substitution
4sin®® —3sin®0 - 1 =0 Factorizing
(4sin®0+ 1) (sin’6~1) = 0 A
] L,
smh=— or sin“6 = |
Values of sin 6
v A

Copyright reserved
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5o =

e
b

s CA

0 =307 or

6 =-30°:-90° ;—150° ¥ CA (8)

JA Ref

or sinB = 4+l Values of 8

+ CA
6 =90° ref Ls

Copyright reserved
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5.4 2cot20. tand = 2 - sec’d

2 29J'AO v
LHS : 2cot20 tanf = ——o7 SIMU A
s 20 cosH
2(2cos’ 6 1).sin @ A

2sin @.cosd.cosd A

2
= Qe 8-D sea

2
cos” 6

1

Acosz 14

= 2 - v A

= 2 — sec’ @
= RHS
OR

LHS: 2cot28 .tan 9 = tan O < A

tan 26

I—tan’ 0
2(1 —tan? 0).tan 6 JA
2tan ©

i

= 11— tan’ 0 S A

RHS: 2 — sec’® =2 — (1+ tan®0) v A
= ] tan’ @ LA
LHS = RHS

(6)

2 ldentities

2 ldentities

Simplification

Identity

Identity

Simplification
Simplification
[dentity

Simplification
Penalty 1 no conclusion.

Copyright reserved
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| QUESTION 6

125

6.1

b’ = AD* + DC? M

= ¢~ DB’ + (DB + a)’ v A
=¢" - DB’ + DB? + 2aDB + a°
= a2’ + ¢ + 2aDB J CA

But cos B, = —cos B, ¥ M
DB
T s A
c
DB = (—c)cosB
b= A’ 4 ¢ - 2(a)(c)eosB

OR

Ay

v A
A(ccosB;csinB)

A

b? = AC?
~(a— ccosB)Y + (0 — c.sinB)’ M
~a’ ~2accosB + ¢® cos’B + Zsin’B 4 A
P cz(coszB + sin? B) — 2.ac.cosBs A

= a’ + ¢ ~ 2accosB S A

C(as0)

(6)

Construction

Pythagoras
expansion

Simplification
cos in 2" quad

cos ratio

Coordinates of A and C

Distance formula
Expansion
Grouping

2

2 2
cos B + sin B= |

- R PF} z
(BEpegimom

HOi 7 ]
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| 6.2.1
In A WVR

WR 1 VR YA

VR = VP = 2/ A

WV = wp 4 pyYM

=a+ 2 YA

cosV = -

OR
WT? = WV + VT? — 2WV.VTcosVe M
v A s M
Q+ay = 2+a)+4% - 202+ a)dcosV
v A
—8(2 +a)cosV = 16 4/ A

6.2.2

b

cosV = = = 0664 M

(&%)

V = 48,189°¥ A

N

% = 24.0945°

In AVOR

OR = 2(211124,09“‘/CA

= (.9 units v CA

Recognizing WR L VR

Value of WP
Value of VR

Value of WV
Substitution

Definition of cos
substitution

Using cos formula

Correct substitution
Correct lengths on diagram
Simplification

Simplification
Solution

(5)

Copyright reserved

cosine expression
N

value of 'V

simplification

Identity

substitution

Simplification
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6.3.1
p < M
o =1lanw
PN M ‘
4 A Correct tan ratio
h
PN = ——o
tan w h
PN PD J M P 2 Application of sine formula
sin y A N
. smPND
PN - PO sA D Substitution & value for
siny  sin (180%—(x+ y)) "
PND
PN si vA
pp - PNsin(r+y)
sin y
hsin (x + ) Reduction and substitution
pp = AT 5)
sin y.tanw
6.32 _ 70.sin50°1an64° 4 s Making  / subject
h= Sinl10° Correct substitution
- 117m S CA ) simplification

Copyright reserved
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BO = OC (radii) SR

7.1
Ar=90°YS .
N N
Ta=Ay ... (corr. £8) ' S/R
v R

= 90°

InAACB , AB //OT (given)Y S/R

vS
AT = TC (line from centre | side of A, //
v R

to 2" side, bisects 3 side)

- Tis midpoint of AC ....( line from centre 1 to chord
bisects chord) 4)

_OR

R

Sy
e

Copyright reserved
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7.2 OT =3DT e OR ’
OC = OT + DT /g4 A ABC //f AMCT ¥'S
= 4DT D DT AT
S AD DT _ AT o
TC = \/gc*—o”rys MC CT M1
= ﬁm")? -(3DT)’ but CT = AT
- or /S AT’ = DT.MT
CP=TC* + TMA V'S - U
M 1 o 71 7 ~ DT(7DT)
= (7 LU (7DT) v s AT= J7DT 'S
- 56_1?’_[ J S " el ol i
MC = J56DT  OR 214DT OR 7.48DT AD?* = AT + DT?
= 7DT + DT
OR = 8DT?
AD = J8DT ¥8
AT =TC ; OT =3DT v§
OD =4 DT/S AD D1
MT = 7 DT I\ZCE—T_
MC* = MT? + TC? ¥'S _
/S V8DT DT g
=(7DT) + (16 DT> - 9 DTY MC  J/7D7
= 49DT’ + TDT /8 _
= 56 DT? MC = 8 .7 DT
s = J56DT OR 2414 pT¥' S
MC = 56 DT (6) OR 748 DT
7.3 A LS . OR
Oy =2M Y 2 ... (Zatcentre =2 £ at circum.) R R
~ LA O2 = 04 = x (vert. opp. £7s)¢ S/R
M = EOZ IS X \/S/R
n n Cr = = (ZLatcentre=2 / at circum.)
ACM =90° - M ( Ls of A) VSR
A Cr = 00° - A) /SR
~ 900 %—Oz C2 90° —x  ( Zs of A)
~ AN S / :
A A , D = C + Cy (Lsinsame segment)
D=ACM ‘/,.&.'A,.(Zs in same segment) YR ( =
A =X 490° x =900 lxvss
=90° %( 2 (5) 2
_ L -
Copynight reserved
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QUESTION 8 125]
8.1 Construction : Draw tangent PM to circle O through P
A A § v R
Proof: BPM =A ... ... . ?(45.,(tan~chord)
But BPQ=A ........... given) S
A A
BPQ = BPM S 7S
Which is impossible unless PM and PQ coincides
PQ is a tangent (6)
8.2
| 4
8.2.1 A A
B, =M, .J/S......... (tan-chord)
By =C YS........ (tan-chord)
M =C
MN || CA (corr. /s =) /R ()
8.2.2 ~ A
Ki= Moo (alt. £5) v S/R
K] = N2 AS (tan-chord) R
S AKMN s isosceles ... (2 equal L) (3)

Copyright reserved Please turn over
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823 OR
No =Kag ... (alt. Zs) S Join PioC ¢S
N A dS < R A Ad S v R
N2 =Bz ... ( £ s in same segment) B4 = K2 (tan—chord theorem)
A A e
By = A3 ... (Lsin sa{]é/s%gmem) R n 7 S/R
A A B4 = BPC (tan—chord theorem)
Ka = A3 A A LS8R
SNK || AP VS (alt. ~° =) K2 = BPC and they are corresp.
BN BK . .
Lo = e (line || tooneside of AW S/R KM // PC (Coregg( YR
NA KP < S/R
BK  BM . .
BN BM , YSR —— = —— (line || to one side of A)
but  —— = (line || to one side of A) KP  MC
NA  MC
BK BM
— = M
Kp  MC
824
~ A \ JR
Az = B3 IS (£s insame segment)
A N J R
Bi=B> /S . (equal chords subt equal /s )
Ay =DBr /S
~. DA is a tangent to the circle through A, B and K
OR
N ray - J R
Ay =Bs S (£ s in same segment)
A A 4 R
K1 = B3 SO (tan-chord)
N A ) ?/S/R
Ki=Moy o (alt. Zs, lines //)
M= By .. (£s in same segment)
Az =By
~. DA is atangent to the circle through A, B and K
OR
Ay =B+ P (ext £ of A) < S/R
A /R
By = M2 (s in same segment)
Moo= NooL (proved)
A ~ DEPT. VAN ORDERWYS
Ny =Ka4 ... (alt. 2 = lingg YR
~ A arnT ‘?wn(?}m ?
By = K4 Lwiws b ot i 1*
A v S/R
P=Ks ... (corresp £ =, lines //) _pmrmmoTeas
" S A DEPT. 3 .wTION
A = K3+ Ky
- DA is a tangent to the circle through A, Band K (5)

Copyright reserved
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QUESTION 9 127]
9.1 A
!)
M
1
Q R
B C
N
. - < S
Construction : On AB and BC cut off BM and BN
respectively such that BM = QP and BN = QR
Proof : In ABMN and AQPR
BM = P onstr.
! AQ {constr.) /S
B = Q . (given)
BN = QR ... (constr.)
- R
ABMN = AQPR ................ (s, £,8)
N N
M =P
~
= A v S/R
MN || AC ... (corr. Zs =, lines /)
B ; . . .
AB_ BC S (line || toone side of A) v R
MB BN
AB  BC i
— Be (MB = PQ and BN = QR) R
PQ QR
(N
DEPT. VAN ONDERWYS]
07 -03- 14
__ PRETORIA
DEPT. OF EDUCATION
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92
B
9.2.1(a) A A
C3= CPR ... (£ s opp equal sides) v S/R
N N N s
Cy+ Co= A1 +B ......... (ext 2 of A) < S/R
N A
C; =B .¥S...... (tan-chord) v R
N N
C3 = Ay
N N A
Ay = CPR ... (both= Cy)
4R
. ACPR isacyclic quadrilateral ... (conv. ext £ of quad)
OR
N AN
C3=Cq . (vert.opp. £3) /SR
~ A S
A =Cq oo (tan-chord) /R
A A DEPT. v -
CPR = C; Y4 - ONDERWYS
~ >
= A vS .
ACPR is a cyclic quadrilateral ..4.'(,c§nv. ext £ of Lin, “83" ] li
quad)
O b PrrTomia
DEpP;, . ST ATIHO N
92.1(b) | In ACBA and ARPA
A ~ JS
Pr=Cy (£s in same segment) /R
= B /S (proved in 9.2.1(a))
B = Py ... (proved)
Cy = ARP ,..{.?(CXI / of cyclic quad ) YR

Copyright reserved Please turn over
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Ay =A3 (3™ 2 of A)
S ACBA || ARPA ... (£ 2 2) JR 6)
9.2.1(c RP  RA ) VA
© = (from 9.2.2(b))
CB CA
p = E:%-Ré but RP = RC given
CB.RA
RC = —— /5§ (2)
AC
9.2.1(d) In ARAC and ARCB /g
N N
Cy, =B (tan-chord) VA
Ry 1s common
RCB = RAC ... G s )
SO ARAC ||| ARCB ... (£ 2 2)
AC RC A~
A (as I )
CB RB
RB.AC = RC.CB (4
922 ) A
A from 9.2.1(b)
RP RA
CB CA
S ER e RC=RP X
RC RA /s
B.
Ac = CBRA (i)
RC
from 922 A
RC.CB
AC = — 2
RB
CB.RA RC.CB
= Vs
RC RB
RC? = RARB
OR
DEPT. VAN ONDERWYS
RP = RC
CB.RA -
RC = - - . 2(»'&4 '33“ }
ca Vs ’ 4
_ ACRB
RC = B S PRETORIA
! ‘ DEPT. OF EDUCATIC
Rcz — CE_R./} _/}_SBBW
ca ~ cB ¢S
= RA.RB
3)

TOTAL MARKS : 200
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