NATIONAL SENIOR CERTIFICATE EXAMINATION
assessment matters MAY 2024

MATHEMATICS: PAPER Il
MARKING GUIDELINES

Time: 3 hours 150 marks

These marking guidelines are prepared for use by examiners and sub-examiners, all
of whom are required to attend a standardisation meeting to ensure that the
guidelines are consistently interpreted and applied in the marking of candidates’
scripts.

The IEB will not enter into any discussions or correspondence about any marking
guidelines. It is acknowledged that there may be different views about some matters
of emphasis or detail in the guidelines. It is also recognised that, without the benefit
of attendance at a standardisation meeting, there may be different interpretations of
the application of the marking guidelines.

IEB Copyright © 2024 PLEASE TURN OVER



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER Il - MARKING GUIDELINES — MAY

NOTE:

Page 2 of 17

e |f a candidate answers a question more than once, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking memorandum.

SECTION A
QUESTION 1
@) Use of correct values from
Age 22| 24| 27/ 30| 35/ 39 3] as|/|graph
bpm 180 150 120 180 110/ 90/ 110/ 200 | 171,983
0,890

y =171,983 -0,890x

@)(2) y =171,983 -0,890(50)
y =171,983 -0,890(50) y ~127,5 bpm
y ~127,5 bpm
(2)(3) | Extrapolation — 50 is outside of the given range | Extrapolation — 50 is outside
There is a weak correlation of —0,2 weak correlation of —0,2
(b)(1) | 60%x25%
.15 students .15 students
(b)) | Q -15xIQR
=27-15x6 =18 .
-18 Not an outlier
It is not an outlier since 24 >18
(b)(3) | No effect on the median No effect
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QUESTION 2
a 2 2
(a) ch:§ BC||AO chzg
2
y:§X+C
2
y=3x+c ... sub. (-3;6) c=8
c=38 2
5 y=—X+8
LYy ==X+8 3
3
Alternate:
m. =2 BC|AO
3
2
—-6=—(x+3
y-6=2(x+3)
2
LYy =—X+8
y 3
(0) Sub. x=-3 in y=§x S
y=-2 x=-3iny==2x
A(-3;-2)
y=-2
A(-3;-2)
© | M =M Il lines Moc =2
N 0-6 y =—-2X+C
oC 0+3 c=-8
M =2 y=-2x-8

y =-2x+cC ... sub. (-3;-2)
c=-8
Ly =-2x-8

Alternate:
My =My || lines
m. _0-6
°° 0+3
oMy =2
y+2=-2(x+3)
Sy =-2X—-8
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(d) Point of intersection of BC and AB:
§x+8:_2x_8 Sx+8=-2x-8
X =-6 X=-6
y=4 sy =-2(-6)-8
=4

B(-6;4) Y
Alternate:

By symmetry: move point C — 3 units left and
2 units down.

B(-6;4)
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QUESTION 3
@ é: 90° ... angle in semicircle R
B =90°
. X =114° ...ext. angle of triangle angle in semicircle
S x=114°
(b) [31 =24° ... angles in same segment [31 =24°
angles in same segment
© | cEB-2x24° CEB =2x24°
=ex ... angle at centre = 2X =ex
= 48° =48°

angle at centre = 2X

IEB Copyright © 2024

PLEASE TURN OVER



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER Il - MARKING GUIDELINES — MAY Page 6 of 17
QUESTION 4
@) Construct: AF through centre O. Join BF. AF through centre O. Join

DAF =90° ... tangent perp. to radius
~BAF=90°x
AI%F =90° ... angle in semicircle

- In AABF: F=x ... int angles of triangle
..C=y =X ... angles in same segment AB

Alternative:
Construct: AF through centre O. Join CF.

D,&F =90° ... tangent perp. to radius

~BAF=90°-x =BCF
segment

. angles in same

A
But, ACF =90° ... angle in semicircle

Therefore, x=y

BF.

DAF =90° ... tangent
perp. to radius

- BAF=90°—x
AI%F=90° ... angle in
semi-circle

AABE: F = x

~C=y=x ... angles in
same segment AB

b 1 A A
(b)(1) OBC=90° ... tangent perp. to radius OBC=90°
él _90°_38° tangent perp. to radius
=52° n
> ~.B1=52°
A =52° ... radii/angles opp. equal sides ' ,& _ 500
radii/angles opp. equal
sides
(b)(2) A 0 0
+ 02 =180°~(2x52°) _int angles of triangle A
_ o 03 =76°
=76
61 =76° ... equal chords subtend equal <08 =76°

angles

equal angles

equal chords subtend
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QUESTION 5

(@)

DI%B =EI§C ... altangles DE\\BC
EDC=DCB ... alt angles DE\BC

B'?'C = D'?'E ... Vertically opp. angles

~.ADET /// ACBT ... (AAA)

DEB=EBC ...altangles
DEWBC

EDC=DCB ... alt
angles DE\\BC

- ADET /// ACBT ... (AAA)

(b) bE _DT ... Il triangles; sides in prop DE DT
BC CT — =— ... /Il triangles;
8 4 BC CT
BC 7 sides in prop
BC=14 8 4
ET _DT BC 7
BT CT BC=14
6 _4
BT 7 i _ 4
1 BT 7
BT =10—
2
1 BT =10 1
:.BC+BT=24E )
1
. BC+BT =24=
2
© AADE //l AABC ... equiangular AADE //l AABC ...
_AD DE AE equiangular
"AB BC AC
AD_8 _AE B 1" aC
"AB 14 AC
JAD_AE _ 2 ine \\ one side of triangle ~-AD:DB =4:3
AB AC 7
. AD:DB =4:3
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QUESTION 6
(a) (sinB)(cosB)(—tanB) sin@
(sin28)(tan®) cos6
_ (sinB)(cos6)(-tan) _tan®
~ (2sinBc¢osB)(tanB) sin26
1 tan©
=35 2sinBcosHO
2
__1
2

(b)(1) | sin2(17°)
=2sin17°.cos17°
=2k

=2sinl7°.cosl17°
=2k

)@ | —(1-2sin*17%)
=—C0s2(17°)
=—C0s34°

singao= 2K _Y
1

x =+1-4k? ... pythag.
. —C0S34° = —\/1—4K?

—(1— 25sin? 17°)
=—-C0S2(17°)

=-—c0s34°

X =/1—4k?
. —C0S34° = —J1—4k?

(©)(1) | x?=32-22 ... pythag
x=—5
tan(—A)
=—tanA
2

RG

x?=3%-2?
x =5
=—tanA
2

G

(©)(2) | sinA.cos30°+cosA.sin30°

HHE D

_2y3-+\5
SREB

sin A.cos30° +cos A.sin30°

=)
=3

243-+5
6
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SECTION B
QUESTION 7
(a) x* —10x +y? +14y = -49 (x-5) +(y+7) =25
(x ‘5)2 +(y +7)2 =25 Circle Centre: (5;-7)
-3+7 4
Circle Centre: (5; -7) Mpr = 5.5 3
T (2; =3) lies on the circle 3
m _—3+7__£ mtan:Z
T 2-5 3 9
C —_— ——
m= 3 2
4 3 9
3 _oy_2
Eq of tangent:y = —x +c¢ 4= 2
Sub: (2; -3 ’ k=3
ub: (2; =3) t=-18
9
LC=—=
2
g 3.9
4 2
-4y =3x-18

k=3 and t=-18

Alternate to equation of tangent:

3

Z(X—Z)

y-3-=

(b)

Sub: (7; 0) in second circle equation to determine
r.

(x—4)2+(y—3)2 =r?
(7-4) +(0-3)" =r?
r=18

Dist between centres:
J(4=57 +(3+7)

=4/101

~10

5+\/1_8

~
~

Sum of radii =

Dist between centres > sum of radii
Therefore, the circles do not intersect.

(7-4) +(0-3)" =r"
r =418
_ Jioi
5+4/18

Dist between centres >
sum of radii

do not intersect
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QUESTION 8

(@)

A
tan CAB =3
A

~ CAB =71,565°

N
~ CBA =71,565°..20pp = sides

tan CAB =3

CBA =71565°

My =tan(180°—71,565°)
-3

M, = tan(180° - 71,565°) y =-3x+C
= nc=21
Equation BD: Yy =-3x+21
y =-3X+C
Sub. (6;3)
nc=21
Ly =-3x+21
(b) For co-ordinates of A:
AC — -
6-x Midpoint DA §;2—1
S X=5 2 2

A(5;0) and D(0;21)
For centre of circle:

Midpoint DA §2—1
2 2

Equation of circle:

x—§j2+ y—2—1 2—r2
2 2

Sub.: (5;0)
-.r?=116,5

2 2
(x—§j +(y —2—1j =116,5
2 2

(x —ET +(y —2—1j2 =r?
2 2

Sub.: (5;0)

. r?=116,5

2 2
[xf§ +[y72—l =116,5
2 2
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(@)

3 sin—x
sinZL—)x = 2
2 3
COS— X

.3
sin— X
2

.3
2SiN—X.COS—X =
2 3
COoS— X

23in§x.cos§x—sin§x:0
2 2 2
.'.sin§x[2cosz§x—lj:0
2 2
.3
smEx(ZcosBx):O
.3
.'.smzx:O or cos3x=0

gx =180°k ..x =120°%

Or 3x =+90° +360°k
. X =430°+120°

S X=120°k or x=30°+60°k; k e Z

3 sin—Xx
sinz(—jx: 2
2 3
COS—X

. 3 3
2sin—X.cos—X
2 2
sin§x(2c:052§x—1J =0
2 2

(cos3x)
gx =360°k or gx =180°+ 360°k

X = 240°k
or X =120°k + 240°k

- X =230°+120°K

Alternative:
sSin3Xx =tan%x

3

Let: =x =
5 Y
sin2p =tanp
sin2p = SInp
cosp

2sinpcos’ p =sinp
sinp(2cos’ p—-1)=0
sinp(cos2p)=0
sinp=0or cos2p=0
sinp=0
- p =180
§X =180°k

2
. X =120°k
or cos2p=0
~.2p = 90° +180°k

~.3x =90°+180°
- X =30°+60°

5. X=120°% or x=30°+60°k; ke Z

sinp
cosp

sin2p =
2sinpcos®p =sinp
sinp(2cos’ p—-1)=0
sinp=0

x =120°k

or cos2p=0

- 3x =90°+180°

X =30°+60°k
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Alternate:

Sin3x = tangx

3
Let: i p
sin2p =tanp
sinp
cosp
2sinpcos® p =sinp

sin2p =

sinp(2cos’ p—1)=0
sinp=0or 2cos’p-1=0
sinp=0
- p=180°
.'.§X:180°k
2
- X =120°k
or 2cos’p-1=0

s.cos’p= 1
2

cosp—+\/i
\2

g X = 45°+90°k

- X=30°+60°k keZ
S.X=120°% or x =30°+60°k; ke Z

sinp
cosp

sin2p =

2sinpcos® p =sinp

sinp(2cos’ p—-1)=0

sinp=0
x = 120%
cosp= +\/i
\2
p =45° + 90°k

g X = 45°+90°k

~.X =30°+60°k
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(b) 4ty

(30;1)

X

. Equation 1: y=sin3x
[:]Equation 2: y=tan((3/2)x)

® o2 0 w0 = 60N70 80 90 100 1407120
-1 :

(90;-1)

Graph of f:
Intercepts
amplitude
period

Graph of g
asymptote
intercepts
intersections

(© | {0°<x<30°}U{60°<x<90°

{0°<x <30°%
{60° < x <90°)
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QUESTION 10

(@)

2cos’ 6 -1+3(2sinf.cosf) =-1

2cos?@—-1+6sind.cosf+1=0
2cos@(cosd +3sind) =0
cos@+3sind=0

tané':—E
3

. 0=-184°+180% ; keZ
:.0={-18,4°-198,4°)

2c0s’6-1
2sinf cos @
cosO +3sinf =0

1
tan g = —3
6 =-18,4°+180°k

6 = {—18,4°% —198,4°}

(b)

Jco0s96 —2cos 46.cos560
= \/c0S(46 + 50) — 2 cos 46.c0s50

= \/c0s46.c0s560 —sin46.sin50 — 2cos 46.cos50
= J-cos46.cos56 —sin46.sin50
= \/~(cos 46 -50)

= J— cos(-0)
=/—cos®

Valid for cos 6 < 0
-.Quad 2 and Quad 3
%~ 90° <0 <270°

\/C0S(40 +50) — 2cos 40.cos 50

Jcos 46.cos56 —sin46.sin560 — 2cos 46.cos 50

J—cos(-6)
Valid for cos@ <0

6 € [90°;270°]
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QUESTION 11
(a)
OGIVE CURVE FOR DISTANCES OF GOLF SHOTS (60;0) and (180;400)
ooy (80 4a) (96:100)
350+
(135; 200)
300+
P (144; 300)
£ 200+ (174; 380)
% 150
1001
50+
} ¥ i i ) } i i
0 30 60 90 120 150 180 210 240
DISTANCE (m)
(b)
No, The distance is close to 120 not 140. The distance is close to 120
not 140.
Alternate:
No, 140 is bigger than the median
(c) Since the mean<median, the data is negatively mean<median
skewed. negatively skewed.
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QUESTION 12
InAAABCi: X BAC +B+C =180°
I;%ACA+B+C:18O° ..int Zof A ,gszé _tan-chord th
Ifg =I? ... tan-chord theorem F,=C .. tan-chordth
Ez = f: Ian-chord theorem F.tF, —EFD
Fa+F2 =EFD - EFD+DAE =180°

- EFD+BAC=180°
Therefore, AEFD is a cyclic

Therefore, AEFD is a cyclic quadrilateral; quadrilateral; Converse of
Converse of opposite angles of cyclic quad OPPSSWE angles of cyclic
qua
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QUESTION 13

(@)

AF =8 ... tan from point
FC =21 ... tan from point
~AC=29

BD =8 since D is the midpt
AB =16 units

BE =8 units ... tan from point
~.BC =29 units

N 2 2 nQ2

o ABe . 298 +16°-29
2%29x16

ABC = 73,9866°

~ 74°

AF =8
tan from point

AB =16 units
tan from point

BC =29 units

ABC = 73,9866°
~ 74°

(b)

Area ABOC :%x29xr ...tan L rad
1
Area AAOB :§x16><r

Area AAOC = %x 29xr

Area AABC = %x 16 x 29 x Sin73,9866°
~ 2229977516

%r (29+16 +29) = 222,99516

.. =6 units

Alternate:
A=B=74° ..AC = BC from Q13a
but AAFO = AADO (S;S;S)

Thus: I&l = /&2 =37°
and since OF L AF (tan L rad)

r_ tan37°
8

-.r =6 units

Area ABOC :%ngxr ..tan L rad
1
Area AAOB :Ex16xr

Area AAOC = %x 29xr

Area AABC = % x16x29xsin73,9866°

~222,9977516
%r (29 +16+ 29) =222,99516

~.r =6 units
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