on .
REPUBLIC OF SQUTH AFRICA

»
=
=

é@paﬁmeni

B

ic Educat

a8

SENIOR CERTIFICATE

EXAWINATION/

SENIORSERTIFIKAAT-EKSAMEN

MATHEMATICS PYWISKUNDE V2

2015

MARKS/PUNTE: 150

R T e e R R AR T e i e e e L e

Please turn over/Blaai om asseblief

e e e ey

Copyright reserved/Kopiereg voorbehou

SELLEL er



Mathematics/P2/ Wiskunde V2 2 DBEGLS
NSCHES - Mernorandom

NOTE: ' ‘

¢ Ifacandidate answets a question TWICE, only mack the FIRST attempt.

e Ifacandidate has crossed out an attempt of a question and ot redone the question, mark the
erossed-out version.

Consistent accuracy applies in ALL aspects of the marking memoranduom. Stop marking at the
second calculation error. '

s  Assuming answers/values in order to solve a problem is NOT acceptable,

o

LET WEL:
o As'nkandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na,
o As 'n kandidaat ‘n antwoord van 'n vraag doodgetrek het en nie oorgedoen het nie, sien die
doodgetrekte poging na. ) , '
»  Volgehoue alduraatheid word in ALLE aspelte van die memorandum toegepas. Hou op nasien
by die rweede berekeningsfout. ‘
o Aanvaar van antwoordelwaardes om 'n probleem op te los, word NIE toegelaat wie.

QUESTION/VRAAG I (po penalty for rounding in this question)

e

E“fs 41 at gl |2olaz|36 40147 1561660687682 '

I

F1A 5714

Mean/gemiddelde = T : ! o
= 38,07 years/jaar : v’ answer/antw

= G -0

= §1 years{jaar

R B T Y e T 2]
Ol PR

- v max & min
| v median/

- mediaan

" v guartiles/

Y kwartiele

OR/OF i

| positively skewed/positief skeef

!
:
i
j




Mathematics/P2/ Wiskunde V2

3
NSCHNSS — Memorandum

QUESTION/VRAAG 2 (mo penalty for rounding in this guestion)

DBE/2015

Number of Satwdaysatended | 12 L1 l1olwol el ol 7l sl 5 4 1iz]t1 6l
fark (ae 2 ¥ : NI R an | on | 4t
Mark (as 2 %; 06 |91 | 78 |83 | 75|62 70|68 | 56|34 (5890150

o -]

2.1 u=72,0625215%... %
b=35895100173... ¥ 5,50
\ §=75,90x+22,26 Vequationfvg!
| )
2.2 pom §82 (052052764420} ' angwerianmw
- @)
2.3 There i a very sirong relationship between the variabies/  yery strong/
Dagr iy 's baie sterk verband fussen die verandeylives. baie sterk
' {i)
PR 5P = 69,447 = 69,45 ~69% (accept 70%) o angwerfaniw

_ OR/OF
SoP o= 5,90(8) + 22,26

=~ 69,46 % :

=69% {accept 70%)

v~ substitution/
substitusie
v’ answer/aniw

2 |

sy e,

2}

)

e

Copytight reserved/Kopicreg voorbehou
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Mathematics/P2/ Fiskunde V2 4

DBER01S
NECHSS — Memorandam
QUESTIOR/VRAAG 3
-57\0;!.
Q
TOE
P{i‘% \\i‘ i‘(fj ;4)
.. g,
&\‘E\\ \\\H%““-L
S ..
w&k“ ‘\\“"-,_
N T R4 2)
[ T
M e
_ ~
8(2; 19
.
., .
. ™, 2 i
O T '
31 2-1
Mps =275 v’ correct subst/
i B korrekie subst
== v answer/anbw
2 (4 |
3.2 i
PQis v=—x+06
2
PG RS |mypy m -1 V'S
A R AL ) RS 9
Butfmear PR OR _
S PORE = parpliclogram - {opp sides of quad are [ feenoorsf T
' syevvh |)
R e e C e SR PN DK ' v subst offsubst v
=27+ 1% R{4;2) and/en
B2 1
PG ORE= Ja=124 (opp sides of llm /teenoorst sye v {|m} v answer/antw
(4)

Copyright rescrved/Kopiereg voorbehou
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Mathematics/P2/ Wiskunde V2 . 3 DREE/2015
WSCHNES — Memorandim

3.3 . A7
Mo T
{
) Y mor
mpr =mQR == (P51 QR) 3
Equation of/ Vgl van PT: '
i ' 1
e e A 4 Cee e pEm =Xt
B .2 { 1} | J 2
Y. o 1 .
yie=o =2 gpgr l=oo@c ¥ subst offsubst v
Ef _ ' __ 2 mand/en S(2 ;1)
y-lw—sx+l Je=
T i ' .
=y T : y ——xtl -
yeTgE A _ v equation/vg/
- (4
3.4 N(O; 2) . _ ¥ eoordinates
| (1
3.5 e I
T, =1534% e ieuge
Equation off Vgl ver NR; y =1 ; El_ ; 183,4
~ RIS = NTO (alt £s; NR | OT) e
RNS - NTO =180°--153,4° N By
e 26,60 . I, T EANPE -
_ : . ' &)
(16l

/}? )

./.'
L

el

 Copytight reserved/Kopiereg veorbehou Please turn over/Blaai om asseblief




& DBEADLS -
MNECNSS ~ Memorandnon '

Mathemetics/P2/ Wiskunde V2

QUESTION/VRAAG 4

b

LT S

A | S i o B e I ,
S |

A2 R K SR ; f
_ vubsz‘amsze ‘

o Evrt =05

- Bquation of thc circle through A, B .:md C/ Vglvd szrﬂel deur A, B

en O ‘C + )’ =75 _ fanswer/anfw

(3]

T T T |
. A0 = 10 uaiislasiheds §
e RIS

T o= - 90° (rddlus 1 tangent/raakt’vn) .i

‘ (Theorem of Pyﬂlagcn asist v Pythagoras) ’

ooy | v subst into/in i

5 Pyth thistelling |

BD=5 units/eenheae | v answer/aniw

i heighthoogte

I 1 area of/opp@rvlalde yvan AABD = — =

v formula/formude

v~ substitution/
. (5)(1 0) substitusie

H \/- T X
')5 square units/vk eenhede ¥ answerlantw

R — [ G e e T

Pleass tamn cvarib’laaz om asse blzej

Copyright resenved/Kopiersg voorbefiou




Mathematics/P2/ Wiskunde V2 7 DBE2015
WRCHSS -~ Memorandum

TE AT dmmmialidion (e subending a dghtanglel | ¥ SR
Iyn onderspan 'n regie koek)
AB=4 - (-8,5) = 12 5 uniis/eerhede v AE=125
6"’ orfof — V= 6;11 or/of%f—
Centre of new circle/mzdde&)unt v nuwe sirkel. _
—-8,5
- __3 ; L . e _—r
) _
1 ' = 1
(-3 —ZZ} or (-3; -—~—) or (=3;—2,25) Jf“—zg
.~ Bauation of new circle/ Vgl v nuwe sirkel: '
625 : ]
G+3 = ) =6 = 39,06 : | : - v equation/vgl

il

.Copyright reserved/Kopiereg voorbehou




Mathematics/T'2/ Fiskunde V2 8
NSCHSS ~ Memorandum

QUESTION/VRAAG S

DBE201S

cosi= ——;;: and/en 180° < 3 < 360°

-5

(~D? +y* = (5)°

1+y*=35

)

g

¥ corvect gued/
korrelte kwadr
Vo=
v’subst into Pyth/
subst in Pyth

g
i
kS
;

v' value offwaarde
vany

¥ value offwaarde

vt sin [

oh
o

(-~ tan y L{—cos X}

i Foim g

v answer/aniw

)

g
mn A= -

- coorrmieh pn s
Y ORTESV G arl

2 £ e N 2
53.2 o AL CAEY A A

, 3, . 03 2
‘A oo AMsinT A~ cosT A}

4 y
TA—cos" A}

It
-~
sl
=
b
fad

videntity/identiteit

v =1 as CR/GF
¥ answer/aniw

2o )
eas” 8 — o003 28

i A
o8 H—sin” &)

cos” -~ (o

- o £
sin Foonsd
- - A
cost 6 —cos” 2 4+ain” g
ain . conf
e
g’ id
s 8ooosd
] ¥
- sin .
= = tan & = REHS/REK

o 2
cos

Copyright reserved/Kopiereg voorbehou

v wwriting 28 sing
term/akeyy as
enkelterm
v expansion/
- uitbreiding

v’ simplify/vereeny

« v simplify/vereeny |

v simplify/vereenv




Wathematics/P2/ FFiskunde V2 o

MNECNSS — Mernorandum

DBE/2015

LHSILE = cos” 8 —cos28

sin&.cos&
_cos?d—(2cos’ 8-1)
sin &.cos &

_1-cos’ 8
" siné.cos@
sinB.c0s8

" cosd ‘
= tand = RHS/RK

v writing as single
termy/skryf as

. enkelierm

v expansion/
witbreiding

v simnplify/vereeny

v identity/identiteit

v simplify/vereenv

(5)

5472 | Undefined when/Ongedefinicerd as:
cos F=0,sin @ =0 :
. B=90° vV gnswerfaniw
@)
5.5 2(2sin x. cos ) + 3 sinx =0 v’ expansion/
dsin x. cosx + I snx =0 uithreiding
sinx (deosx +3)=0 v factorise/
- o fuktoriseer
sinx =0 orfof cosx=-— / both equations/
_ , beide vgls
£ =0°+ £360° or 180° + k.360% ke 7. v x=0° +k360°
QR/OF or 180° + £.360°
I : OR/OF
- =Fk.180° kel
¥ RIS RS x=k.180°
orl/of
x = 138,590 k360° GT/Qf 221,4} °+ ](36(}0 ; ke ‘/138,59‘]' F360° o7
OR/IOF 221,41°+ k360
| x=%£138,50° + £360°; ke Z, OR/OF
+138,59°+ £.360
v ke Z
(6)
(291

Copyright reserved/Kopiereg voorbehou




Mathematics/P2/ Wishkumde V2 : 10.
NSCHSS — Memorandum

QUESTIOR/VRAAG 6

: : : :

: 3 X H

: : A i

: 3 i i :
i i

e — - S

N ¥ 1 i

H , [

. f i i

! 1

|

3

|

.
: . —— [»]
— _ag X 5o 90
.

! —TTT T L ;

3 B -

; T

i A

i :

Copynight reserved/Kopiereg voorbehou
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Flease turn over/Bloat

DEE/2013

.

© v notation
e v eritical values

| v notation
? 4

L hriticke waardes

| v notasie i
v’ kritieke waardes
" v notasie ;

om asseblief

;




Mathematics/P2/ Wishunde V2

NSONSS — Memorandum

QUESTIHON/VRAAG 7
p
P,
I,r"
y,
'J{
s ;,,f" ' NETS

DBE/2015
S
‘—’/"
/“““f'-ﬂ

////j’:f”ﬂ‘ﬂr
e
Q
11 ] QRP=EQFARPF PG

¥ correct subst into
cosine rulekorrek
substin cos-reél

cosP = .o ,
2x.% v cosP as subj/
. oyt onderw
cos P s e
’
cosP = —— v simplify/vereenv
P =120° v gnswer/aniw
' (4
77 Iy ey o o B vt | V0
“ PRO = PGR = 30° (Lo opp equal sides/ Le tnenocr gelvke syey
QRS = 1507 { £y & oa sy inel e op reguiifing <8

Ares oflOpp vorr AGRS =

v correct subst into
area rulefkorrek
subst in opp-reél

v simplify/vereeny

v gnswer/antw

Copyright reserved/Kopiereg voorbehou
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Mathematics/P 2/ Wiskunde V2 12
WECHES ~ Memorandun
QUESTION/VRAAG §
2L B ey
3i2 [ p=a0 (ext/ of ACDP/buitev ACDP)
' OR/GF _
(/s on a sir line; sum of ,e.’jq in A/
- E B -f"c:z_ué‘_f\f.i; R et ;11_}
BI3 | A =400 (extZ of ACAT/buites v A CAT)
' OR/OF
(s on a str line; sum of /s in &/
; CA isatan gcnt to the circle (/1 between line and chor d)/

CA is 'n raakiyn aan die sirkel (Z fussen lyn en koorJ)

1

S T S

Copyright reserved/ Kopiereg veorbehou
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Wathematics/P 2/ Wiskunde 172 13 DRERIS5
NSONSS - Memorzndum '

QUESTION/VRAAG ¢

2.L1 exts of evelin qua “u'uz;'fzf Pl kocrdevés B

(s

2z

5.2.1 ChA= EJ = (carresp.Lslooreenk £, ]"B | DC) vk
. ¢ o
SCRA=U= g
o A = AT . o el v gelvke 2E)
o AC=ADLY  (sides opp equal £ fé‘}u teenn Gy Geipis L8} |V (just iftcation}
i {4}
5 T aene. e e e e T T T
9.2 2 A tg0° Ly {5 of £s5m Slepm v L8 L:} i Yo .
A 7~ n . i \// VE;“"r iy s
(}§ =723 {,‘;E%’ Aa( __Uj{}n 23 0y ”1{}(1 } TR the 2 s
i { v i
|

L__._A-___._.,_.__ _,..__,_._‘.—_..4—--—-—»—————-_..._4.__77‘_‘—.__*—-;4_—__—4— e o o A e T —_._-,,,.g“__.ﬁ;...__..A_,_.._.,__J; EA

Copyright reserved/Kopiere voorpehou




Mathematics/P2/ Wiskunde V2 14
' NSCHES ~ Memorandum

QUESTION/VRAAG 10

DBEA01S5

101 | then the Haoe ke paraliel to the third sidefis dic by eweswpdic aon ¥ S i
| dig derds sp. (13
O e

B
/ /F‘j\
/ g \\\
/r'
e :
ha
vy B
‘_F‘f/&?::“‘”h . \\
d e .,
o e )
l} 4"! k\\\‘_ T - o,
,j,-f R ] za‘\ T .\'\.h
P — . .
e T \ e \\‘\
o s e, ™, “'"--\"_‘ o
’,r *--Mw\ t\\ T,
,/ K"‘“-.,“\"”\\ -*-u\‘:::'\
. .m"‘/ _ e . ~
Y 1.7 E i3
102.1
v 8
- DE || FC (line divides two sides of A in prop/ R
. e . .
Iyn verdeel twee sve v A in digselfde verhy - : {3y
10.2.2 B 8 _ e e
e {prop theorem/eweredigh st BC | FE) v /R
BA 20 3 " :
CRF =14 - v substitute 14/
ETa R
2 : L stel I4in
3 3 ] '
CBF= S ORGF Fh=51 GRAF PB=56 7 answerlanfw
3 3 i £
{3}
_________ i
s
Sopd
SoH4 ]
P
s
Lo

- Copyright reserved/Kapiereg woorbehou

Please tum over/Blaai om asseblief




Madhemetios/P2/ Wishunde V2

QUBSTION/VEAAG 1]

11.1

i5
WNSCHNES ~ Memorandum

DBE20LS

Prooi/Bewys:

but
BAD =DEB

OR/OF

Draw diameter AD and join DC.
Trek middellyn AD en verbind DC.

BAP +BAD -
DCB+ ACB

90°
90°

.. BAP=ACB

Draw diameter Al and join DB,
| Trek middellyn AD en vérbind DB.

{tangent/raaklyn . radius)
(£ in semi circle/halfsirkel)

(Zsin same segment/< in dies segm)

v construction/
konstrufsie

v construction/
konstruksie

(6}

4
o Rt ey 7T

R i

Pl‘:AJof/Be}?:s: v SR
P/}B +BAD =90°  (tangent/raaklyn 1 radius) S SY R
DBA = 90° (£ in semi circle/halivirkel)
BAD + ADB =90°  (sum of Zs in Alsom van <& in 4) |
ADB = ACB (/s in same segment/.Ze in dies segm) | ¥ SR
-.BAP = ACB '
(6)
Copyright reserved




e

Mathematics/P2/ Wishunde V2 is

DBER015
NSCNSS — Memorandium

OR/OF
Draw radii OA and OB. V' construction/
Trel radii O4 en OB konstruksie
C
. B
A
P
Proot/Bewys:.
OAR-+BAP =00°  (tangent/raakiyn i radivs)
/. BAP = 90°~0AB | v 87 R
OAB = OBA (s opp equal sides/ <2 to gelyke sye) v 5
AOD =180°—20AB (sum of £sin Asom van e in 4) v SR
L ACGB 90°-0AB (£ atcentre=2 x/ at ciroumference/ |« 5
midpts.= 2 X omitreks <)
~.BAP ACB
(6)

T
=3

Copyright reserved/Kopiereg vaorbehou Piease turn over/Flaci om asseblief




Mathematics/P/ Wiskunde 72 17 DBL/2015
NSCHNSS - Memorandum

11.2.3 DEA =2x  (EC bisector) |
| Pex (£ 8t cenire = 2 X2 at circuinference/ YRR
midpts. = 7 % omifreks.£) '
A, =P x  (tangeni-chord thearem/rkl-kd si} v 3¥'R
In ABAD and ABCE: |

B=0h (common/gemeen) V'3 .

Ay= &  {proven above) v’ S(with justification)

~ABAD| |ABCE (££4) VR .-
7)

OR/OF
DCA=2r  (EC bisector)
P=x. (£ at centre = 2 %L at cirennference/ Y3 R '
sidpis 2= 2 ¥ omtreks £}

A = P=yx (tangent-chord theorem/rkl-kd si) ViR

In ABAD and ABCE: |

B=8 (common/gemeen) <8 _

Ap=C;  (proven above) ¢ S{with justification)

b, =8, | ‘s

- ABAD |ABCE | .
0

Copyright reserved




Mathematics/P 2/ Wiskande V2 18

NECNSS — Memorandum

DBEZO1S

11.22{z}) | BAC =90° (tangent/rucki L radius) VR |
= BOT = 8%+ & = 100 (Pythagoras theorem/siclling) ¥ substittion oo
BC = 10 - Pyth theovem
AC=DC=6 (radii) CBC=10
o BD = 10— 6 =4 units/eznhede D =G
' vV BD =4
: &
¥ 2A .
1122(p) | BA _BD (ABATI| | ABCE) _:
BC  BEE '
B4 v substitution/
‘16 BE | substitusie
. BB =5 units/egnhede . v BE=3
' (3}
11.2.2(c) | AE=3

ORIOT 3)
g v correct trig ratio/
sm2x= — korrekte trigvh
10 ¥ correct trig ea/
. L . korrekte trigvgl
7x = 53,1301 (2x < 90°) v answer/antw
Lxo= 26,570 : ' (3)
|

v’ correct frig ratio/
korrekte trigvh
v’ correct frig eg/ -
korrekte trigvgl
v answerlantw

Copyright reserved/Kopiereg voorhelou

TOTAL/TOTAAL: 150
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ADDENDUM FOR JUNE PAPER 2 MEMORANDUM

L : Answer only: 2/2 marks 5
| |
1.1.3 % Answcr only: 3/3 marks :
| IQR =566V E
=6l x : 2/3 marks ‘
QR =82-3%xX 5
=797 { 1/3 marks
b

1.4 | Mark CA from wrong box and whisker diagram:
first Jook at box and if symmetncal then look at whiskers

 QUESTIGN X

2.1 | §=22,26x+5.90: 2/3 macks
Amswer only: 3/3 marks
P :
1.2 »=1: 0/2 marks - ;
2.3 accept streng/sterk _ oee er ‘
2.4 Answer only: 2/2 marks _ A & '
TN e I
3.1 Answer only: 2/2 marks
| Incorrect formula - B/D ,
ox . . !
COH‘BCt formula, but —a—for substitution : B/D i
¥ .
If prpey = iy =— Is given without staling that PQ YRS, snd |
o a2 _ : : , . award first 2 |
linked to PQRS a parm. o | marks, else 0/2
: . . , !
Tf no reason is given why PQRS is a parm: 3/4 marks o ]
| | | :
. |
3.3 s = — @ max 2/4 marks | *
|
DU e s iugedl may i ! :
! | }
3.4 st
“{ Vv az'i*o.: P
: i
N S - [ S——— i
Y
i i ? 04




rd

ADDENDURM FOR JUNE PAPER 2 MEMORANDUM

(X
tor

Alternative solation:
NE = frj
NE =4

- GNR = 26,6°

~1 penalty for rounding off incorrectly

mpT -é— - max 2/5 marks

¥ NS distance
v NR distance

v subst into
cosine rule

v simplification

v answer(1 dec)

)

QUESTION 4

4.2

4.3

44

4.5

4.6

Angwer only: 3/3 marks
Answer only: 2/2 marks

A(=3;4yand B3 ;4)

AB (332 +(4+87
=36+ 64 |
.Jio0
=10

Answer only: 1/3 marks

Answer only: 3/3 marks
Wirong fortmida: B/D

Accept aiso as TEaseN: CONMVErsSe £ in semi-circle
1 AE is not used as diameter: B/D

b

v’ snbst

v’ answet

@




ADDENDLUM FOR JUNE PAPER 2 MEMORANDUM

. Any other quadrant: max 3/5 marks

13 sin(x—90°) =—cosx v nogative

i
gin(x—%0°) =—sinx. 0/2

H .

L sing

! cosx-
i
|

can be implied if answer is correct

5473 Ifmuitiplying by -1 - max 2/4 S

|
S4d 1 IF0°,90°, 180°; 1/2 marks :._
! [ftan 90° 1 1/2 marks e R

.52, | All solutions must be in general form TR DU P

!
(I S T ———— P
- e e s i — —_ - - — - — e
i |
i !
- N H
£ 4 Z AET H
e L YL
!
| IS SRSV e — RN — — L e e i
!

7.2 Arca AQRS = Area APQS - Area APQR

P : :——(x)(—)sznl_’ZOD—*#(f)(x)SInEZO" | | v'v area APQS

SR SR S V'V area APQR
N : f E
i 5 f’-—) 2

i v answer

’ £ the 150° is used it the caleulation the first two statements are max 5 marks
1 implied. :
i If they use 30°: max 3/5 marks

J e e R - e e e . S

[(B%)
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ADDENDURM FOR JUNE PAPER 2 MEMORANDUM

ANT ASSUMPTION WHICH IS NOT PROVED, CONSTI TUNES A BREAKDOWN

- If assume that CA is a tangent: B/D

LR * Accept alsa: converse tangent-chord theorem

b . Reason must match the Statement

(CUESTIONS ’“ e

E ;

| 2.1.1 | ext Zonly : no marks :
912 . Accept also: £ at centre theorem i

'+ Accept also: £ at centre; £ af circumference o T
875 | Acceptalso: correspZs/ooreenk £&; | - lines :

g |

[ e % :

v 5

V8

(line divides two sides of A in prop/ YR
Iyn verdeel twee sye v Ain dieselfde verh) 3)

. prop theorem OR BC || =

11.1 Need to tie up for final mark

If construction not leading to proof of theorem, then B/D

11.2.2(b) | Answer only: 1/3 marks

SRS R U et i

T
el
"-h.__._‘ -

BASS

LI




ADDENDUM FOR JUNE PAPER 2 MEMORANDURM

" No CA marking if ratio is incorrect.

h




