POSSIBLE ANSWERS FOR:

WISKUNDE SG / MATHEMATICS SG
VRAESTEL I1 / PAPER 11
SET B

3 UUR 3 HOURS
150 PUNTE 150 MARKS

vM = 1 mark for a certain method used ||
YA = 1 mark for accuracy
v'CA = | mark for consistent accuracy
" CAO = ] mark for the correct answer only
vS = 1 mark for the correct geometric statement
v R = | mark for the correct reason given
v S/R = 1 mark for the correct statement with the correct reason
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| QUESTION 1

1.1
Y

K (5; 4)

Po:1
_—

N@;-1) W
L (-5;-2
(—1 +5 —6+4J
2 2

I'I ("'1; '6)
2’ 2

NQR2:-1) or x=2; y=-1

M

(3)

M
-2+6

/M
~1=(=-1)2+c¢

¢ =1
y=-x+1 or x+y-1=0

v/ CA

v CA

OR
M

y=(-1)=-1(x-2) /A

(3)

1.4

OR

0-2
gradient of the lineis—1 v M
P lies on line

OR

P 1s y-intercept of the linein 1.3
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| Wrong formula anywhere — 0 marks

1M mark for stating or using midpoint formula

1A mark per coordinate

1 M mark for stating or using gradient formula
1A mark for answer |

Answer only = full marks

1M mark for use of any variant of straight line
equation

1CA mark for substitution

1CA mark for answer — any form straight line
eqaution acceptable

f 1M mark for use of any variant of straight line
| equation

1CA mark for substitution

1CA mark for answer

IM mark for substitution
1A mark for answer

No penalty 1f LHS and RHS 1s kept simultaneously
Substitution 1nto wrong equation resuiting in

| LHS # RHS - max 1 mark

Please turn over




/M

15 IM= (54174 (2467 0"
= J(=4)* + (4) = J_ or 4J2

1

2.1.2.1.1 x? +y: =(—3)* +(2)’
r?=9+4=13YCA
| Lxt+yt =13 (3)
IM
-_— ) —_
R I el el Y 2)
0+ 3 3
. 3
2.1.5 mmp—E-/CA (1)
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~ 5,65 (3) -
116 PN=4(0-2)*+ (1+1)> YM
s CA
= Y27 + )
=8 or 242 v/CA
~ 2,83
/M /A
LM =2(22)=442 =2(2,83)
LM = 2PN (3)
[18]
QUESTION 2
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|
|

' 1 M mark for stating or using distance formula
' 1 A mark for correct substitution ’

1 CA mark for answer — accept rounded off to 6

| 1 M mark for using distance formula
1 CA mark for substitution of N from 1.1
' 1 CA mark for answer — accept rounded off to 3 |

1 M mark for manmipulion in order to provide
justification
1 A mark for conclusion.

| Midpoint theorem 1s quoted = 0 marks i

| 2PN =2(3)=6=LM = max 4 marks

|

"If r°=13 only give 2 out of 3."

1 M mark for stating or using circle formula
1 A mark for correct subst into circle formula
1 C A mark for answer

I M mark for stating or using gradient formula
1 A mark for answer
Answer only -2 marks

' 1 CA mark ; follows on from 2.1.2

:
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214 2=2.(-3)+c YM vCA
c=2+2

2
13 /CA

2
3 13 sca
y=—X+—
2 2
' OR
y=rYp= M g (Xx-Xp)

y -2 =-§-(x+3) /M YA
2y -4=3x+9 YCA
2y =3x+13 or
2y—-3x—13=0 YCA

OR
Xx|+yy =r M

/A
-3x+2y=13 v CA
2y=3x+13 YCA

y=3x+ 3
M ;
_ mtan=tan8=-— v CA
2.1.5 2
.e=5630 JCA

22 x*+(x+5)2=25 M
X +x +10x+25-25=0 YA

2x>+10x=0 YCA
x(x+35)=0 YM
x=0 or x=-5 YCA

y=3 or y=0 J/CA
(0; 5) or (-5;0)
OR

-5 +y'=25

Yy =10y +25+3*-25=0
2y2—-10y=0

yy-3)=0

y=0 ory=5
x=-5or x=0

S0 . 3)
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(4)

(6)
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I M mark for stating or using a straight line
| formula

1 CA mark for correct substitution

1 CA mark for manupulation

1 CA mark for final answer

1 M mark for stating or using a straight line
| formula
1 A mark for correct substitution
1 CA mark for manipulation
1 CA mark for final answer — any form of line

1 M mark for using tan ratio
' 1 CA for gradient from 2.1.4

1 CA mark for answer - € must be in [0°; 180°]
(penalise for rounding off error)

Use any trig ratio 1n a triangle correctly is
acceptable

| 1 M mark for subst. the straight line into the circle
1 A mark for correct multiplication

' 1 CA mark for standard form of quadratic

1M mark for factorising

1 CA mark for x-values

1 CA mark for y-values

( the x- and y-values must be cor-ectly paired)
Writing down (0; 5) and (-5; 0) only without
showing any work or diagram = max 4 marks
Wrting down (0; 5) and (-5; 0) only with work or
' diagram correctly = 6 marks

Please turn over



AP* = PC?

A M
x+D)'+(=9)'=x-D)+@+)° .
x* +2x+1+y* =10y +25=x? =2x+1+ y? +2y +1
2x-10y+26 = -2x + 2y + 2

4x—-12y==-26+2

tJ
L)

A

4x - 12y= =24
4x-12y +24 =0
x=3y+6=0 s

OR

Midpoint of AC 1s (0; 2)
Gradient of AC =-3
Gradient of perp bisector i1s
Equation of locus is:
y=szx+2 or

3Jy=x+6 or
35y—-x-6=0

]

(5)
[24]
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1 M mark for equating distances

] A mark for substituting on LHS

1 A mark for subsituting on RHS
1CA mark for correct multiplication

1 CA mark for final equation

| d A mark for midpoint

1A mark for gradient of AC

1CA mark for gradient of perp bisector
1CA mark for final answer — any form of
straight line acceptabie

Please turn over
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.QUESTION 3

2

1M - stating or using distance formula
1A — correct substitution |

M 1CA - final answer
3.1.1 OS= ‘,/16+9=\/'2—5 JA Answer only = 3 marks
=5 JCA 3 OS = -5 = max 2 marks
(3)
' 3.1.2 cosB = % v CA (1) |
v/ CA 1CA - reference angle

1CA - final answer in correct quadrant
If rounding error already penalised in*2.1.5 no

3.1.3 from 3.1.2 ref. angle = 36,9°
0 = (360°-36,9°)

= 323.1° v/ CA (2) penalty here.
YA JA
. -COSX.SeC X |
3.2 —_—
Sin X . Cot x |
YA YA ' If most (all) ratios written without angle (x)
1 { =1 for notation. Do not penalise if it 1s left out
- COS X. v/ CA 1IN one or two cases.
— .} ' | Any of last two acceptable as the answers
. COSX  ,ma
SIn X. —
SIn X
1 Vvea | |
COS X
= —8SCC X - (7)
JA JA Note: Fhe correct sign must d>e shown at each
A _ -cot30°¢ cosec 60°) | reduction. '
3.3 LHS o endRE A If the ratios are written down without the
- tan45 i ,
JCA JCA reduct{on. 1A for the sign and 1A for the
K 3 | value 1n each case.
Ko SO N el If 1 — sign only = max 5 marks
__ 1 3 ‘
] YCA |
=_9 YCA (7) |
20
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QUESTION 4

4.1

el g l--;i sty o
! LL - "H!Hﬂl-m-!—l L] -l-"i-l-r-. o ] s S R T el kit sl i
: i
! i
- l-*--Ill---------‘mm--iﬂtﬂ-—--r---r#---niii'—nvtiiii'rin P T TR Y - B A O A S R
4 s - lll-ﬁllll -u Lt 1] Fo s

f: x-intercepts: 0°, 90°, 180° YA
turning points: (45°% 1) (135°%-1) YA
y-lntercept /A

g . shape /A
(45°1) (135°-1) YA
asymptote ¥ A (6)
42.1 x=90° vcCaA - (1)
JYCA /A YCA /A

422 ye[-1;1] or {y:-1<sy<1} (2)

4.2.3 K(45°)= tan 45° — sin(2 x 45°)

v CA
=__(1)__1-/CA

-0 <CA ' (3)
[12]
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No need to indicate coordinates on graph

Note: for the shape we require two branches
Asymptote must be indicated by a line different
from the grid lines (preferably a broken line)
No penalty if arrowhaeds on curve are omitted

This answer must be in the form of an equation

' 1 A mark for notation; 1CA mark for endpoints of

interval. No penalty if curly brackets or y € not
shown. If —1<x<1 = 1markonly

answer only = full marks

Please turn over



| QUESTION 5

5.1 LHS= sin” 0 + cos® 6
A JA

- &y + &
r r

y2+x2 ZA

r2

JA

2
F
i
]

= RHS (3)

5.2 co's/i sin? A + cos’ 4
AL 2 2
= cos A (sin® 4 -+ cos® 4)
=cosA(l) YA
OR

/M

cos A sin? A + cos’ A

= COS A(l—cos2 A)+cos3A /M
=cosA-—-cos3A+cos3A /A
=cosA YA

5 3.1 cos 2x =-0,53

Ix =180°-58" YA
122° /CA
Y = 6l° JCA

3)
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No marks if proven for a specific case (i.e. if e.g. sides

: indicated as 3:4;5 or a special angle e.g. 45° or 60°)

If x, y and r are used without an accompanying
diagram : 2 marks only.

Dividing by cos A pror to factorization 0 marks.
' 1 need not be shown in final answer

1 A mark for reference angle

1 CA mark for angle in 2™ Q

1 CA mark for dividing by 2

If ref. Angle divided by 2 and then angle in 2" Qor
final answer given only as 29° =2 marks

Divide by 2 at start, ignore further calculations = 0
marks

If sin x = ¥, max 2 out of 4 marks

Only if it is given that x=30°,150°

( one mark for each answer)

Please turm over




| QUESTION 6
' 6.1 sinC= -éAI—)
AD=bsinC YA
similarly
AD=c¢sinB VA
bsinC=csinB /A
sinC sinB
—= 4)
C b
OR /M 1 JA /A
Area AABC = -2-absinC = %—ac.sinB
Divide by -;-abc A
Thus sinC _ sinB
C b
OR
J M
Y A(bcos C; bsin C)
J M
C (@ 0)B +

VA
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OR bsinC =c.sin B

Correct y coordinate of A

s

Page 9 of 15

Placing the triangle in standard position on the axes

Indicating that CB =a

Please turn over
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[

6.2.1 In ATQR, Q=90°

A x
a) cos(B-a)=— VA
l (a) (0-a) —
TR = ———— (2) |
cos(f - a) !
(b) TPR =(90°-6) YA (1) |
:
Note (8- a) as well as (90° - 8) may be |
| indicated on the sketch.
TR ¥ . .
(c) ————————=-— M 1 M mark for using the sine-rule
sin(90° -0) smna |
TR = 2¢0s0 ;-4 ' 1 CA mark for reduction os sin(90°-6)
SIn o
X 2cosb 1 CA for substituting for TR from (a)
— " = v/ CA
cos(6-a) sina |
2, -
= _.cosﬁgos(é a) (3)
sina
622 x = Mf%s_%gi /M A Alternatives :
sin 30 Using the tan ratio or the sine rule 1n
=24 m YCA triangleTQR or PQR |
(z’ In A PQR tan ratio results in x =2,517 '
[15 sin rule results in x=2,517
In A TQR tan ratio results in x = 2,747 |
sin rule results in x = 2,747 ‘
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QUESTION 7
7.1 Opposite angles v CAO (1) |
B
7.2
v S
721 D,=C, =x (OC=0D =radius) VR
l

A " 7S

A, =C, = x (X subtby same chord FD) YR

< n /S 7R |

F=D, =x (£° subt by same chord AC) (6)
722 /e iy -
(a) B=180°— x (oppint £’ ofcyclicquad) (2)
(b) (31 =2x Y3 (ZLatcentre=2 / at circumf)v'R

OR
(ext £ of A= sum int opp £ ) (2)
[11] |
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May not use parallel lines as reason unless lines
proved parallel

May also use central angle theorem with reflex
angle AOC

Please turn over




QUESTION 8

/M

8.1 Construction: Draw diameter AE and join EB.

Page 12 of 15

Proof: 7R
A +A,=90" ¥S (tang L diam)
| Al = 90" - ﬁ‘&; /R
EBA=90" Y> (£insemicircle)
. R v S/R
] . E=90"-A, (int £* of AAEB supl)
| £y _E 7SR
' =C (subt by same chord AB)
OR /M
Construction: Draw diameter AE and chord EC
I:roof: ) . /5 J R
A+ A, =90 (tang L diam)
A, =90" - A
- -4 /R
ECA =90’ (£ in semi circle)
. - S
C, = 90°-C, (adjcomp angles
. . v S/R
n Gy T A, (subt by chord EB)
! A, =C
OR
M
Construction: Draw radii OB and OA \
l:roof: ) ' /S 7R |
| A +A,=90 V'S (tang L radius)
| Az - 90:: = Al |
‘él = /&2 JS
AOB = 2;:11 (sum of Zsof AW S/R
_ A
C == 40B ra
2 (ZLat centre ) _ |
= Al | ‘
| ( note that the order of statements 1n this alternativs maj!
not be as above. Candidates may start at £()
(7) A D
i _
~ If the construction does not pass through the
centre of the circle it is a breakdown and a max of 1 out of 7 might be awarded if the
angles 1n the same segment is given as a reason in the appropriate place.
|
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8.2
82.1 D, =90°YS (given)
EZI = 90° 'S (£ in semi circle) YR
EO|lCA (corresp £ =) /R (4)
OR
(co-int. £* suppl.)
P /S /R
822 C,=A=x (£ betw tang and chord)
) YR |
=0Q,=x VS (OE || AC, corresp £ =)
(4) |
BmI = ?00 -Hx (lnt 45 of A Suppl) /R Y S/R
P=B, -C, (ext L of A=sumopp int £*) |
=90°-x—-x
= 90° - 2x |
OR
ﬁ o ]. o o | JR
Wl ) (int £° of A suppl)
= 90° - 2x
OR
In A POE:
S teno (A L B S
P =180°-(0, + E) /s /R
=180°-(x+90°+x) (int Z° of A suppl)

=90° - 2x

Copynght reserved

(3)
[18]
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QUESTION 9
| /M
9.1 Construction: Draw heights kand 4 from F and E
respectively and join EC and BF.
Proof:
| /M
Area of MAEF 5 %% AE g
Areaof ABEF 1 ., EB
: AF.h
Area of AAEF > ™" AF
Area of AEFC ?12_ ey FC
v/ S/R

But Area of ABEF = Area of AEFC |
(A’ on same
base and betw same || lines)

Area of AAEF  Areaof AAEF s
Area of ABEF  Areaof AEFC
AE AF

e (8 6
EB FC (©)
* /SR
9.2.1 243 = Q—W—- (line drawn | | to one side of A)
P WR OR (TW // VR)
15 _XT 4 sa OR (proportionality
x+2 X theorem)
159 x=(x+2)(x+4) l
=x’+6x+8
0 =x*+6x—15x+8
=x?-9x+8 YCA
=(x-8)(x-1)YCA |
x=8 or x=1/C/A (5) I
PV PT + 2 /SR l
022 — = — = ~  (line drawn || to one
VR TQ 15
side of A) OR TV//QR
v CA
PV _ 8+2 10 _2
18 15 15 3
PV = 12unjts YCA (3)
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B C

Note: It is essential to differentiate between the

different heights in step one and two.
In step one it 1s not essential to show the
calculation based on the area formula, but then a

reason 1s required e.g. same height or same vertex.
If candidates do not use the constructions # and k

the ¥ M can be used for Join EC and BF‘

Please turn over
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9.5.2

. Y
- |
/ !
B
X
(1) Al = Az 4 (given)
=C, (£ betw tang and chord) v S/R
(i) B, = D, (ext £ of cyclic quad = int opp £) v S/
(111) é3 =Y (int £° of A suppl) *..
. AABC||| ACDY (equiangular) v/r (4)
CD DY CY
[19]
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