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NOTE:

NSC -

If a candidate answers a question TWICE, only mark the FIRST attempt.

If a candidate has crossed out an attempt of a question and not redone the question, mark
the crossed out version.

Consistent accuracy applies in ALL aspects of the marking memorandum.
Assuming answers/values in order to solve a problem is not acceptable.

QUESTION 1
1.1 Median = 42 v answer
(D
1.2 Lower quartile = 32 v lower quartile
Upper quartile = 46 Answer only: v upper quartile
Inter quartile range = 46 — 32 =14 FULL MARKS v’ answer
(3)
1.3 v box-and-
. whisker with a
median
127131 T&2 e T 1 Teel T T T | skewness
20 30 40 50 60 70 v indicating 5
number summary
27:32: 42; 46; 62
or correct scale
3)
1.4 There is a greater spread of scores to the right of the median (42). | v'greater spread

v’ right of median

OR (42) @)
There is a greater spread of scores in the top 50%. v'greater spread
v’ top 50% ()
OR
The spread of the scores on the left hand side of the median is closer | v'spread closer
to each other. v’ left of median
)
OR
The greatest spread of scores lies between Q3 and the maximum v'greater spread
value. v between Q; and
max (2)
Note:
e Description about the spread based on the box-and-whisker [9]

diagram must be accepted.

e Ifit is indicated that it 1s skewed to the left because the
mean is less than the median: full marks
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QUESTION 2
2.1 i
X.
Mean = 3 | _ 580 _ 7 5 Answer only: v 580
an == == 77 FULL MARKS Y answer
2
Note: If rounded off to 73: 1 mark
2.2 Standard deviation (c) =2,78  (2,783882181...) v’V answer
Note: If rounded offto 2.8: 1 mark (2)
23 .. 2 golfers’ scores lie outside 1 standard deviation of the mean. v’ interval
The interval for 1 standard deviation of the mean is v number
- . + — .
(72,5 - 2,78 ;72,5 + 2,78) = (69,72 ; 75,28) Answer only. %
FULL MARKS
QUESTION 3
3.1 30 v 30
(1
32 Linear, the points seem to form a straight line. v’ linear
v’ reason
)
3.3 The greater the number of hours spent watching TV, the lower the | v deduction
test scores (D
OR
The less time a person spends watching TV, the higher the test
score.
OR
Negative correlation between the variables
OR
Indirect relationship between the variables
3.4 60 marks. (Accept 50 -70 marks) v'v' deduction
(2)
[6]
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QUESTION 4
4.1
TIME FREQUENCY CUMULATIVE One mark for
FREQUENCY every two correct

1<t<3 3 3 cumulative
3<t<5 6 9 frequency values
5<t<7 7 16
7<t<9 8 24
9<t<11 5 29 (3)
11 £t<13 1 30

Note: Only cumulative frequency column — full marks

42
Cumulative Frequency Graph of time taken to answer
35
30 vupper limit
v cumulative
g 2 frequency (at
5 least 4 of 6 y-
[~
£ values correctly
g lotted
£ 15 : )
: .
5 10 v’ grounding at
(1;0)
5
= v’ shape (not
0 ! , joined by a ruler;
0 6 9 12 15 smooth curve)
Time (in minutes)
4)
43 Estimated number of learners that took less than 4 minutes: v' 5 learners
approximately 5 learners (Accept 6) v 16,67%
Approximate percentage = 16,67% (Accept 20%) (2)

Note:

If using 9 learners and approximate percentage = 30%: 1 mark

If using 5,5 learners and approximate percentage = 18 33%: 1 mark

19
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QUESTION 5 v
Q(4; a)
P(-4 / X
0] R(6;0)
S
5.1 Mpy X My = =1 s, a-0 i
a-0Ya-0)_ _ 4+4 8
4+4 ) \4-6
, a0 a
15 i i
8N-2 v’ using gradient of
al perpendicular lines
—}6 v 2=16
a =16 (4)
a=14
a=4; since a>0
OR )
v’
PQ? + QR? = PR /l(.lgS;nf Cl%lthagoras
(82 + %) + (a* +2%) = 10 5
2 A +(a* +2%)
az =16 v =16
a =4
4
OR “4)
Let A be the midpoint of diagonal PR.
Then A(_42+6;%) = A(1;0). v'(1;0)is centre
AQ = AR (diagonals equal and bisect each other) v AQ = AR
AQ? =AR?
2 2 _ g2
(I1-4)+(0-2)"=5 v 3242 =52
9+a =25
a2 =16 4 a2 =16
a=4 (4)
Note:
If candidate uses a = 4 at the beginning, then zero marks.
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5.2 Equation of line SR:
4-0 1 1
m = = — \/ = —
RTY (4 2 e =5
1 1
MSR = Mpo = PQJ|SR ‘/mng
Y=y, =m(x—x,)
1
y-0=—=(x-6) v substitution of m
2 and (6 ; 0)
y= 1.3 v’ standard form
2 “4)
OR
1 1
" =3 ‘e =3
1 1
mPQ:mS'R—E PQ || SR Viomg =—
2
y==X +C
1Y6
0= (;)[Tj +c v’ substitution of m
- and (6 ; 0)
-3=c
1 v" standard form
y=—x-3
2
OR
S(-2;-4) (translation)
o+ _1 VS(-2;-4)
T 642 2 “msf-;—
y+4=l(x+2)
2 v’ substitution of m
Cy=irxo3 and (-2 ;- 4)
2 v’ standard form
(4)
53 E N S
: q. of RS: y—Ex—g Vm= -2
Eq. of SP: y—0=-2(x+4) ?{I}i‘ﬁfﬁgks v eq. of SP
1
" Ex—3=—2(X+4) v value of x
Cx=_9 v’ value of y
y =-4 4)
OR
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cy -4+6 0+0
Midpoint PR = M( > ———5—-} =(1;0)
Let S(x;y). Then since M(1 ; 0) is this, the midpoint of QS is:
xl+x’l:1 Yt -0 /x+4:1
2 2 2
¢+ 4
X -1 and y+4:O \/y+4=0
2 2 2
x+4=2 y+4=0 v value of x
x =-2 y =—-4 v’ value of y
OR 4)
'é’he translation that sends Q(4 ; 4) to R(6 ; 0) also sends P(- 4 ; 0) to v'method
. v
(6:0)=(4+2.4—4) /fjro’;;i
LS8=(-4+2,0-4)=(-2;-4) v’ answer
OR (4)
The translation that sends Q(4 ; 4) to P(— 4 ; 0) also sends R(6 ; 0) to v method
S.
v -8 orx-8
(-4 ;0)=(4-8,4-4) V—dory—4
L8=(6-8;0-4)=(-2;-4) v answer
4
OR @
Mpy = Mg
1y v'equations using
2 x-6 the gradient
2y=x-6 )
Mpg = Mg
v 4
x+4 =2
-2y=4x+16 (2) )
v'adding the
(1)+(2) :0=5x+10 equations
X=-2 v value of x
Substitute :2y = -2—-6=-8 v value of y
y=-4
4)
54 PR =6-(-4) V' 6-(-4)
=10 Answer only: v 10 ,
OR | FULL MARKS )
PR?. — (6 +4)2 + (O _ 0)2 v SubStitution in
correct formula

PR =10

v 10
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5.5 C - v midpoi
midpoint PR= (6+§ 4) : 0-12—0 )=(1: 0) midpoint
: . 1 , Answer only: v radius
radius of circle = 5 PR =5 units FULL MARKS
=1+ (=07 =5 v eq. of circle in
T 2 correct form
x—1)+y* =25 o
( )+ 3)
5.6 (x-1y7+)y" =25
substitute Q(4 ; 4):
LHS =(4-1)*+4° v substitute Q(4;4)
=25
=RHS v LHS = RHS
. Qis a point on the circle (2)
Note:
If substitute point into equation resulting in 25 =25: 1 mark
No conclusion: 1 mark
OR
Distance from centre (1 ; 0) to Q(4 ; 4) V=3
..Q is a point on circle, r = 5 v" conclusion  (2)
OR ‘
PR is the diameter of circle PQR therefore Q lies on circle v d1zA1meter
(POR =90°) v POR=90° (2)
OR
(4-1 1)2 +y* =25
y =16 v’ substitute x = 4
Ly=4 v’ conclusion  (2)
.. Qis a point on the circle
OR
(x—1)"+4*=25
(x-1)*=9 v’ substitute y = 4
x-1=3 v conclusion  (2)
x=4
.. Q1s a point on the circle
5.7 P needs to shift at least 4 units to the right and S needs to shift at least | v k=4
4 units up for the image of PQRS in first quadrant. vVi=4
.minimum value of k is 4 and minimum value of / is 4 Vik+1=8
S minimum value of K+ /1is 8 Answer only: [2(2

FULL MARKS

Note: No CA mark applies in 5.7 if k and / are not minimums.
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6.1 Xo =xg=-1 v’ value of x
Yc=Yp+5=6 v’ value of y -
~C(=1:6)

6.2 BA 1 CA (tangent . radius) v BALCA or
.. CA*=B(C? - AB? (Pythagoras) BAC =90°

= (5= (~/20)*=5 v’ substitution into
~CA= \/g or 2,24 units Pythagoras
v’ answer
3)
6.3 NN v/ tan ratio (in any
tan@ ==Y - - f
V20 2452 o (1)
6.4 Mpe XM = —1 v ompe xm = -1
1 1
My =tan9:5 v omp, :tanQ:E
my. = 1
DC T 2

m,, = -2

2)
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6.5
Eq. of DC: y- =%(x+1)
4 2 2
Eq. of AB: y-1=-2(x+1)
y =-2x-1
—2x—1=lx+1—3-
5 15
_ = —
2
x=-3
y=-2(-3)-1
y=3
SLA(S355)
OR

Eq.of DC. y-6= %(x+1)

) = —X+—
) 2 2

Eq.of AB: y—-1=-2(x+1)
y=-2x-1
At A:
x-2(-2x-1)+13=0
x+4x+2+13=0
S5x = -15
X
and y
A3 55)

i

I

-3
~2(-3)-1=5

OR

DBE/November 2011

Answer only:
(-3 ;5): 1 mark

v' DC: substm
and (-1 ; 6)
v eq. of DC

v eq. of AB

v’ equating
equations

v value of x
v’ value of y

(6)

v DC: substm
and (-1 ; 6)
v eq. of DC

v'subt m and
-L1
v eq. of AB

v value of x
v’ value of y

(6)

Eq. of DC: y— =%(x+1)

y:.l_x.*_.l_i
) 27 2
Eq. of circle: (x+ 1)*+(y—1)*=20
At A:
1 13
x+ 12+ (=x+= -172=20
( ) (2 2 )

1 11
x+ 1P+ (=x+=)"=20
(x+1) 5 5)

1lx2 +Ex+1ll:0
4 2 4

SxP+6x+9=0
(x+3)*=0
Lx= -3

1 13
and )= —(=-3)+—==35
) 2( 3) 5
SA(=3:5)

sright reserved

v'DC: subst m
and (-1 ;6)
v eq. of DC

v/ substitution

Vx*+6x+9=0

v value of x

v’ value of y

(6)
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Draw AE L BC
cosé’———z\/—s———@——BE
50045 245
AE:—2X—5:2
5
BE:4X5:4
5
x,=-1-AE=-1-2=-3
LY =1+ BE=4+1=5
A3 595)
OR
(x+1)>+(y-1)?=20 (1)
y=-2x-1 2)

(x+1)* +(=2x-2)* =20

x> +2x+1+4x" +8x+4-20=0
5x*+10x-15=0

x> +10x-15=0
(x+3)(x-1)=0

x=-3or x=1

subst (1)in (2)

Sy=5

11
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NG
E VAE =2
25 BE
5 245
v BE =
v -3
v'5
(6)

B(-1;1)

v’ subst m and
L)

veq of AB
v'eq of circle

v" substation

v'value of x

v’ value of y

(6)
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OR
Equation AC: y= lJr-i~6l
2 2
C(-1;0)
Js
1
e
l——P
Ax:y) 2
tan6’=—1-
2
6 =26,57°
AP =+/5¢0826,57°
AP=2
CP =+/55in 26,57°
CP=1
Sx=-1-2=-3
y=6-1=5
S A(=3:5)

Area AABC = %(ﬁ)(@) =5

Eqn. of DCisy = lx+1—3—
2 2

Therefore OF = 1—23— and OD = 13.

Area AODF = 11 (13) = 19
2\ 2 4
1

Area AABC: Area AODF = 5 :—Zgz 20:169
OR
DF? = 132 +(2)? = 342
2 4
DF = 13.\/§
2
1 .
AMBC —2—(5)(\/%)sm6’
AODF
1 (13)(-1—3'—@) sin 6
2 2
20
169

/ \Copyri ght reserved
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v 6 =26,57°
v

AP = /5 c0s26,57°

vVAP=2

vV CP=1

v value of x

v’ value of y

(6)

v’ answer

(5)
v =13?
13.. 845
+(—) = —
(2) 4

1345
2

—’1)—(5)(\/%)sin6’
1 1345

v —(13
5 13—

v’ answer (5)

4

)sin &

(
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OR

A ODF is an enlargement of AABC
~.area AABC : area AODF = AB?: OD? = 20 : OD?

13

Equation of DC1s y = %x +?

v’ enlargement -

Vs
AB%0D? = 20:0D?

=13 v -13
OD =13 ) ) v answer (5)
c.area AABC : area AODF = AB*: OD“ =20 : 169
[19]
QUESTION 7
7.1 (x;y) > (x+4;y) > (—x—-4;-y) vVx+4
OR vy
(x;)) > (-x-4;-y) vox -4
Y -y
“4)
7.2 New centre = (-2 ; -5) v (=2;-5)

(x+2) +(y+5)° =16
x* +4x+4+y* +10y+25-16=0

v (x+2P+(y+ 5y
v 16
v’ simplification

X" +y +4x+10y+13=0 (4)
[8]
QUESTION 8
8.1 Rotation of 90° anticlockwise about the origin. v’ rotation 90°

OR
Rotation of 270° clockwise about the origin.

Note: if reflection of 90 anticlockwise: 0 marks

v" anticlockwise (2)

v'rotation 270°
v'clockwise (2)

OR

8.2 D(5 ;- 4) v 4
D' '4:;5) v'5
(2)
83 G (-7, -6) v -7
v -6
(2)
8.4 Area ABCD =5 x 2 = 10 square units v" area ABCD = 10
N2 45 v" area MNRP
Area MNRP = IOx(—j =-— 45
2 2 =
2
Area ABCD x Area MNRP
= 10 x —9— x 10
4 v 225
= 225 (units) (3)

Epyright reserved
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3 2
Product = (—j x (area ABCD)2 A\2
2 )
2
=—9—><(5><2)2 /102
4
= 225 (units)*
32 v/ 225
Note: CA will apply if (—ij used in calculation. (3)
9]
QUESTION 9
9.1 9.1.1 4 v’ sketch
(+/40 ;3)
3 or
V=17
A
J40 ) A0\ )
r2=40+9 h "
r=717 v
, 40
V40 7
cosd =——
7 3)
9.1.2 | sin (180° + A) v —sin A
=—-sin A
_ 3 _3
= -
(2)
OR
sin(180° + 4) = sin180°.cos A +cos180°.sin 4
=0.cosA—1.sin 4
=—sin 4 v —sin A
3 3
=2 v -2 2
Z 7 (2)
9.2 cos100° x tan*120° Not v —cos 80°
in (—10° ote: v’ —tan 60° or
sin (=10°) Answer only: 0 marks tan? 60°
_ (—cos80°)(—tan60°)° v — sinl0°
(=sin 10°) v -3
_ (= cos80°)x ((_ﬁ)z) v sinl0° =
(- cos80°) cos 80°
=3 V'3
0 (6)
Note: If +c'o_§80 (assume two
+sin 10°
negatives cancelled), no penalty
e -

Copyright reserved

\
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OR
c0s100° x tan?120° v —cos 80°
sin (—=10°) v~ sin10°
) = °
(—cos80°)(—tan 60°)" tan 60
- Coost0tn A
(—sin 10°) .
. _ v cos 80° = sin
_ (=sin10 )x((—\/g)') 100
(~sin10°) V'3
=3 (6)
OR
o v os(90°+10°
Cos100% o h21200 cos( )
sin(—10°) v’ —sin 10°
[¢) (o] v~ si 10°
0 i sin
_ w xtan~ 600 ‘/tan2 600
-sin(10°)
sin10° ( ) e
—sinl0® (5
—sin10° v'3
=3 (6)
51
B T T
/,/ P(4;3)
/ \ x
Q \ 0 /R
\ "’//
_,_/ M(a b)
93 931 |r=>5 v'5
oA 3 v’ ratio
sin ROP == =0,6
5 )
93.2 | ROP=36,87° v/ 36,869....°
v’ 143,13°
QOP =180°-36,869...° Answer only: Full Marks 2)
QOP =143,13°

§Topyrighl reserved
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933 X, =xcosd+ ysinf v’ formula
a=4cos115°+3sin115° | Note: Penalise 1 mark for v substitution of
103 rounding incorrectly values
a==5L9 Note: If incorrect angle is va=1,03
used in the x- formula: 3)
1 mark
OR
Rotation of 115° clockwise = 245° anticlockwise
X, =Xxcosf - ysin v’ formula
a =4co0s245° —3sin 245° v substitution of
103 values
a=Lus v a=1,03
3)
OR
A 3
tan POR = =
4 v 36,86°
POR =3686..°
cosMOR = f;—
a=5cos78,13° va=103 .
D
a=103
[18]

QUESTION 10

10.1 f(225°)=2 v’ substitution
satan225°=2 a =2 vVioa=2
g(0)=4 Answer only: Full marks o
~bcos0°=4 b =4 v’ substitution
vVb=4
(4)
10.2 Minimum value of g(x) +2= -4 +2= -2 V-4
v -
Answer only: Full marks 2 @)
10.3 . 180° 180°
7 Period = T =360° Answer only: Full marks v 7
2 2
v’ 360°
(2)

l{opyright reserved
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10.4

" sin

AtP f(0)=2g(0)
2tan 6 = 4cos O
for 180°~6: 2tan (180°—-6)=-2tan 0
and 4c0s(180° — 6) = —4cos 6
2tan 6 =4cos @ at P
o —2tan 8 = -4 cos O
. 2tan (180° — 0) = 4cos (180°-0) at Q

OR
2tanf = 4cosf

sin & =2cosfl

cosé
sin@ =2cos* 6
=2(1-sin’> 8)
2sin*@+sind-2=0
12 R
4
sin 6 = 0,78077...

6 =51,33° or 128,67°
~. the x - coordinate of Qis 180°-x,

v'2tan 6 = 4cos 6
v 2tan (180° - 0)
= —Dtan 6
v 4cos(180° - 6)
=—4cos O
v 2tan (180° - 8)
= 4cos (180°-0)
4)

v’ equation

v'sin @ = 0,78077...

v'5133°

v 128,67° (4)
[12]

QUESTION 11

1 Area AABC = %.AB.BC.sin 50°
1 )
= 5(5)(5) sin 50°
= 9,58 units*
B
OR
Area of AABC
: 25°25°
= 5(2)(5) sin 25°)(5 cos 25°) 5 5
=9,58 units’
A 65° i 65°
OR
Area of AABC
= [% (5cos65°)(Ssin 65°)](2)
= 9,58 units”
\Copyright reserved

v' substitution into
correct formula

v’ answer

@)

v’ base and height
in terms of 5 and
25°

v’ answer

(2)]

v base and height
in terms of 5 and
65°
v’ answer

M\ 1,
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11.2 AC? =5 + 5% = 2(5)(5) cos 50° v use of cosine
) rule
AC™ =17,86061952 v’ substitution
AC = 4,23 units v’ answer
OR ©)
A=C=65° (angles opposite equal sides) L, )
Sin 65° _ sin 50° use of sine
= rule
> s /'ICSO° v'substitution
AC = §m
sin 65° v answer
= 4,23 units 3)
1 v'sketch/diagram
—~(4C)
sin 25° = 2 B 1
—AC
AC =2(5)sin 25° A50h 50 Vsin2so=2
= 4,23 units 5 5
v answer (3)
65° 65°
A - d
OR
1
~(4AC)
C0s65° = 2 :
5 v'sketch/diagram
AC =2(5)cos65° l(AC)
AC = 4,23 units v cos65° = 2——
v answer (3)
113 . CF
2> =e  ratio
..CF =423 xtan25° Y CF as subject
: v’ answer
.. CF =197 units (3)
OR
FC 423 v e
s sine rule
S0 25 ZH;?S, 550 v FC as subject
= eS8 v answer
sin 65° (3)
=1,97 units
e 21811, ./

ﬁpyri ght reserved
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12.1 sin(360°+90° + x — )
LHS = cos(@—x) j subtracting 360°
_sin(90°+x - ) cos (x - )
cos(a —x)
_cos(x—a)
cos(a — x) v cos(al - x)
_ cos(a —x) 3)
cos(a —x)
=1
OR
_ sin[90° ~ (& — x)]
Las = cos(a — x) v subtracting 360°
cos(a - x) v’ writing as
YN 90° - (o - x)
lcos(oz =) v cos(at - x)
=RHS 3)
12.2 cos2x =1-3cosx v
=2cos’x—
2cos? x —1=1-3cosx cos2x =2c08" X —1
2cos® x+3c0sx—2=0 v’ factorisation
(2COSX—])(COSX.+2)=O v Cosx:l
2
cosx = 1 or cosx =-2 v 60°
? n/a v 300°
v +k.360°
x=60°+k360°:keZ or x=300°+k360°; keZ vk eZ )
OR
x=%60°+k.360°;keZ
12.3.1 LHS:
sin Acos B —cos Asin B
sin Bcos B v wtiting as single
_ sin(4A-B) f;actnon
sin Bcos B exgzxﬁ?ér?ngle
S =—ZM v comp. angle
2sin Bcos B expansion
_sin(4-B) v'simplification
sin BcosB

]

=LHS

" Copyright reserved
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LHS:
sin Acos B—cos Asin B
sin BcosB
_sin(4A-B)
" sin BcosB
_ 2sin(4-B)
= 2sin BcosB
_ 2sin(A-B)
~ sin2B
= RHS

2sin( A - B)
sin 2B
_ 2(sin Acos B —cos Asin B)

RHS =

2sin Bcos B
_sin Acos B —cosAsin B

sin Bcos B
_sinAcosB cosAsin B

sin BcosB sin BcosB
_sin4 cos4

sinB  cosB
=LHS

OR

OR

DBE/November 2011

v/ writing as single
fraction

v comp. angle
expansion

v'mult. by 2

v comp. angle
expansion

“4)

v expansion

v’ expansion
v'divide by 2

v write as separate
fractions

(4)
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12.3.2(a) | A= 5B

v’ recognising

Hence sin18° is a solution of .. 8x* —4x + 1 =0

OR

,Copyri ght reserved

sin5SB  cosSB _ 2sin(5B - B) A=35B
sinB  cosB sin 2B v substituting
2sin 4B A=5B
= — B v’ sin 4B
Sn_l = 2sin 2B cos 2B
_4sin2Bcos2B
sin 2B
=4cos2B
(3)
OR
sin 5B _cos 5B
sinB cosB
_sin5BcosB —cos5Bsin B.
sin Bcos B
_sin(55-B) v’ writing as single
sin BcosB fraction
B sin 4B
1 ) v’ sin 4B
5(2) sin BcosB = 2sin 2B cos 2B
_ 2sin2Bcos2B
lsin 2B v'compound angle
2 in denominator
=4cos2B
3
12.3.2(b) | B=18° v’ recognising
sin 90°  cos90° o B=18°
Sn18° cosl8 4eos2(18) v’ substituting
1 B=18°
—0=4co0s36° v g i
sin 18° simplify
- = 4c0s36°
sin 18° (3)
12.3.2(c) | Letsin 18°=a
4 60836° v sin 18°=q
= 4cos o
sin 18° v’ cos 36 L,
1 o =1-2sin" 18°
1 18° = 4(1-2sin"18°) v’ substitution of a
sml v’ simplification
so—=4(1-2a%)
a
. 1=4a-84"
s8a'—4a+1=0

(4)
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NSC -
- =4cos36°
sin 18°
1 . v cos 36°
. =4(1-2sin*18°) =1-2sin? 18°
sin 18° v it .
1 simplification
: =4-8sin%18° v’ equation i.t.0
sin 18° sin 18°
8(sin 18°)* —4(sin18)+1=0 v replacing
Hence sin18° is a solution of ..8x" —4x+ 1=0 sin 18° =x
(4)
[24]

Note: substituting x = sin18° into 8x° — 4x + 1 using a calculator
showing equal to 0: 0 marks

TOTAL: 150
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