NATIONAL SENIOR CERTIFICATE EXAMINATION
vassessment matters NOVEMBER 2010

MATHEMATICS: PAPER I
MARKING GUIDELINES

Time: 3 hours 150 marks

These marking guidelines were used as the basis for the official IEB marking
session. They were prepared for use by examiners and sub-examiners, all of
whom were required to attend a rigorous standardisation meeting to ensure that
the guidelines were consistently and fairly interpreted and applied in the
marking of candidates' scripts.

At standardisation meetings, decisions are taken regarding the allocation of
marks in the interests of fairness to all candidates in the context of an entirely
summative assessment.

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, and different interpretations of
the application thereof. Hence, the specific mark allocations have been omitted.
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SECTION A
QUESTION 1
Ya
(@) Q) B(1;4)aC(1,-2) a 2 A(-5:4) .B
|
(2) y=-2a or y-co-ordofc (1)
ca
(3) x=1 orxco-ordofBandc (1)
if both same
(4) Gradient of AC is-1, ca o )'(
O y—-4=-(x-1) ca l
D C
O y=-x+5ca (3)
v
(b) (1) M@BDa (1)
y
2 (x-3+(y-1)*=25
A

Letx=0m
0(0-3)°+(y-1)°=25

M
0(y-1)° =16v3 ) Pt

Nl e) X
O(y-1)=+4 ca — (notnecessary)
ce
O y=5or y=-3 B
O A(0;5) ca(must be 0;  (5)
positive)
(3) . —=30 x;=6¢ca
2
v Y. +5
m BTzl 0 y,=-3ca
. B(6:-3) product of gradients = -1 ®)
_5-(=3)n _4c= _3
(4) My = 0-6 ___3 O mtan_z ca
3
O y=(=3)=—(x-6)_ )
4 Cc
[21]
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QUESTION 2
@ @
(@)
3)
(b)y @
(2)

centre(0;5)a equationx? + (y -5)* =9 ca

centre:(-5;0)a equatior(:x + 5)2 +y*=9ca

centre:(0;10)a equationx® +(y —10)* = 36¢ca

P (-2 Qs1- K

Method 1: P(2; 5)
P'(5; -2)
PQ = (P'Qj
a m :
OF+#=(1-k+2§
03-k=+5
ca
Ok=-2 or k=8
N/A
Method 2: Q' (5; 1 —k)
1-k=-7
k=8 (4)
[14]
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Q(5; 1)
Q5 1-k)

ca

-2 -5
8a
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)
(2)

(2)
(4)

PQ= 25a
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QUESTION 3
2 T
0T
28T
%71
4T

2T
20T

X

A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 ]
I I I I I I I I I I I I I I 1 I I

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

C

(a) for the point (60;0) ca for the point (90;3) a

for the point (120;9) ca for the point (150;18)

for the point (180; 24) ca for the point (210) 88

for the curve through the points ca (7)
(b) (1) dotted lines and A ca (1)

(2) dotted lines and B ca (1)

(3) dotted lines and C ca (1)

[10]
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QUESTION 4
€) cos3 = cos232 +cosl08
cos3 =-0,92467846% i i
O [3=180°-—22,3...°:157,gg or O B:180*+22380079"°:2022$ (3)
11
1-sin@ 1+sinB

_1+sin6-(1-sin6) a
(1-sinB)(1+sing)

(b) LHS =

_2sinB ce
1-sin?0

sind
. 2| — | a
_2sim  _ (cos@)
cos0 3 co9

_ 2tan@
co<O

= RHS (5)

(€)

(4)

cosf +45°)
COSsX + cos(90° + x)

(d)

_ COSX.C0s45° —sin x.sin45° 3
COSX —SINX g7
.
Qcosx—ﬁ dinx Q ( cos - sin)
_ 2 2 _ 2
< COSX — Sinx COX — SiN

V2

\ 7 (4)

(e) \/—0052(90— M- cosM.cos- M
= J-sin?M -cog M

=J-1
Which is non-real for all real values of M{ @ 3)
[19]
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QUESTION 5

(@)

B 50 m D 20 m C

(1) BDC=DAC+DCA, exterior angle of triangle a ~ Sumofc's of &\ a (1)

AD 20 .
2) 38> sn00s M for sine rule
sin sinlu, a subs correctly into sine rule.
5 — M =70,35 mez (3)
sin1Q, 08°

(3) AB2=70,3% +50 - 2x50x 70,35 x cos 48,Cm cz
0 AB2? = 2749,0¢

0 AB = 52,43 ¢ (3)

AD AB -
(4) — = — m for finding ABD
sin(ABD) sin 48,08 9

( - )= 70,353sin 48,08

sin [ ABD 52 43 ca into sine/ cosine
= 0,99839
0 ABD = 86,75 ca
OABH = 3,25 ca
=33 (1d:p) (4)

IEB Copyright © 2010



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER |- MARKING GUIDELINES Page 7 of 11

(b)

i Q
520, 30_72 0 1s0- 7
1) =108 or (1) =
S =108
I ce,
(2) Area ofAQRS:Exsxsxs.nlogo = 428cm )
(©)) Volume of prism
=[(2 x 4,28) + 6,92] x 10 ca
=154,8 m3 ca )
[16]
80 marks
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SECTION B

QUESTION 6

(@)

A

(1)  EOF=90°". mgg xfige = -1 or Transformation rul (1)

(2) tan@ :% a 00=14°4 (2)

(3) AFOEis an isosceles triangle.
Therefore,OEF = OFE = 45° a
El =14° a ; parallel lines, alt angles
Therefore E, = 45° -14° = 31°
Therefore the inclination of EF 819 ca 3)

(b) (1) xe+y2-1k+14=0
0 (x—5)2—25 +y+7)2—49 =0

0 (x—5)2+ g+ 7)2=74

0D (5;-7) ©)
ca ce
(2) y=x-1a or any other arrangement of egn.

03(x-1)=—4&—-1ca

0-X-3=—4&-1

J0x=2ca

Jy=-2-1

y=-3ca

0 C(2;-3)

(0 eqn of circle:

X=2)+§+3)=(0-2)>+(0+3)

O (X=-2)2+¢+3)2=13 (6)
- ~ 2 \_Y_) [15]

Ce Ce
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QUESTION 7

(@)

(b)

(€)

(1)

(2)

(1)

)

(1)

(2)

Portia's weight = 40 kg a Portia's heiglit60 m a

Body mass Index :4—02
(16)

Body Mass Index = 15,625
Therefore, Portia's body mass index is not nornkp'S

Dino's body mass Index _welght
14°a

Dino's weight
<——— T <

O 201 25 ce
O 39,396< Dino's weight< 49

Therefore, Dino's maximum weight is 49 kg. ca

. The x values are more spread out. ca

B a

m
_x+3+2x+x—1+6_4x+§_

4
Therefore the variance =

(x +3-x-2)° +(2x-x-2)" +(x -1-x -2)° + (6 - x - 2)?

mean X+2

4
1+ x?-4x+4+9+x?-8x+16
4

2 CE
_ X 142X+30 :%(x2—6x+15)

Variance :%(52 - 6(5)+15)=5 3

Therefore, standard deviatiery/5 a
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3)

3)

(2)

(1)

a correct deviatio a

(4)

(2)
[15]
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QUESTION 8

(a) sin?B+sin2B =1 if cosB# 0

a
sin’ B+ 2sinBcosB =1
2sinBcosp-cos’B=0a
2sinB-cos3 =0 since cog3 #0ca

1
tans =— 2
B 5 C

O O oo

B =26,6°+k.180 where k is analnteger. @)
Cé  C&

(b) (1) Method 1:

cogx + cosy
=1 -sifx+ 1 -sidya
= 2 — (sifx + sirfy)

.5 5

Method 2:

sirfx + cosx + sirfx + sirfy = 2,2

therefore cdx + cogy = 2 3.7 (2)
a 5 5

(2)  cosXx+cosy
= (coéx — sifx) + (cody — sify) a

4
= —a 2
c 2
© (@ x =180 or x = 250° (accept any approv. solution) (2)
a a
(2) x =180C + k.36(° orx = 250° + k.360§ where Kk is an integer (2)
Y [15]

3 a

QUESTION 9

a
@) (1) AKDC is an equilateral triangle because all sides quale
CT?+TD? =CD’m

U CT2+1:1 K
4 -
0 CT:ﬁal (3)
2
() (i) AT:Cng ce » (1)
C
iy AC?=AD?+DC?=1+1=2a (
0  AC=+2a A D (2
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(i)  The angle formed by the faces KAD and KDGhe angIeA'T' C
AC? = AT2+TC? -2xAT xTC.cosATC a
B3

H 2——+——2><—><—COSATC ca
4 4

0 cosATC = —% 0 ATC =1095°ca (4)
ca
(b) (1) «=180° 3
d=149,6 (1 -0,0167 x 005180 ) =152 000 000darrect answer with units ~ (3)

(2) 150 =149,6 (1 - 0,0167 oo} a

150
coso = —— —
149,6
-0,0167
cosa)=-0,1601ca
a=99,2°ca
or 260,8° ca (4)
[16]
QUESTION 10 Ya
Q % | \\
'.‘\ \O-\ # Vx
\ \ , P
(@ Q-84) 2)

(b) P and Q meet aftera3(seconds. That is, afeedtitk has rotated about the origin by
75°. a m
x' =8cos75° - (—4)sin75° = 59 ca
y' = —4cos75° +8sin75° = 6,7 ca
Therefore the pointis ( 5,9 ; 6,7) (6)
[8]

70 marks

Total: 150 marks
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