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SECTION A
QUESTION 1
1
(a) —5;—1;—3 3
b)) 1 =a
1
= (__— 3)171
( 81)()
1
=——(3)"
243( )
— _3}175
(2
5 marks
QUESTION 2
5
@ S (r+b)=1+b+2+b+3+b+4+b15+b
r=1
15+5b6 =10a
5b =10a -15
b=2a-3
3
8.125
log 8—log 5-1log, 2+log 125=Ilog (———
(b) 9, 9, 9, g, g,( ) )
=log, 100
=2log,10
3)
©  log,, ,(x*-2x-3)=1
S 3x—7=x*-2x-3
x> —5x+4=0
(x-)(x-4)=0
xzlorx=4
)
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(d) 3" > 20000
log3"** > log 20000

1> log 20000
log3

n+1>9014.....

s.n>8,014...

n=9

The ninth term is the first to exceed 20 000.

(4)
15 marks
QUESTION 3
F - x[(1+z.) -1]
1
300
x| 1+ 0,15 1+ 0,15 -1
10000000 12 12
B 0,15
12
300
125000 = x(1,0125) [(1 + %j - 1}
123456, 79.... = x[40,544.....]
- x =R3045.00
6 marks
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QUESTION 4
@) Not one-to-one — for y = 2, there are many x’s
aTy
(b)
s |
5 |
.
2 1 3 z; 5
1 A
2 4
3 A
4
(©) x<1

(d) x=2" . y=log,x, xe(%;Z)

(e) y=-2", xe(-2;1)

QUESTION 5

@  f(x)=3x"-12
x2-4=0
Lx=12
(2;-32) or (-2;0)

(b) y-intercept: y =-16
x-intercept: x* —12x -16 =0
¥ (x+2)—2x(x+2)-8(x+2)=0
(x+2)(x*-2x-8)=0
(x+2)(x—4)(x+2)=0
Lx==-20rx=4
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(2)

(4)
(2)

(2)
(2)

12 marks

(6)

(®)
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(©)

(d) y=(x-2)°-12(x-2)-16

QUESTION 6

dL 1
) T-p-=¢
@ 2

(b) dL 1 ;

.t =12 minutes after the start of the race

(C) %:6_lt
dt 2

c.rateat 60 =6 —%(60)
=—24m/min

The lead is decreasing at a rate of 24m/min

IEB Copyright © 2008
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(4)

()

17 marks

)

©)

)

7 marks

PLEASE TURN OVER



NATIONAL SENIOR CERTIFICATE EXEMPLAR: MATHEMATICS: PAPER | - MARKING GUIDELINES
QUESTION 7

f(x)=3x*-5x+1 and y—-7x+4=0
f'(x)=6x-5 and y=7x—-4
S 6x—-5=7
6x=12 .. x=2
f(2)=3(2)* -5(2) +1
=3
y=y=m(x—x)
y—=3=7(x-2)
y=7x-11

QUESTION 8

@ 7 =51-2
T, =3
T,=8
....... 5n-2<100
5n <98
n<20,4
~.n =20 ie. Mumsi has to answer 20 questions

() 2,610 14, ...,

d=4

T =an+b

~T =4n-2

4n—-2<100

4n <98

n<255

-.n =25 ie. David has to answer 25 questions
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6 marks

©)

(4)

7 marks
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SECTION B
QUESTION 9
(a) r=4k-3
.. the series converges if —1<4k-3<1
2<4k <4
l<k<1
2
o) 4)
4 1
4(=)-3==
(5) 5
Z(l)” sa=1,,=1
n=1 5 5 5
S _ a
R
1
-5
11
5
_1
4
)
9 marks
QUESTION 10
@) C=2rr
lC =zxr ie. x=unxar
X
r=—
(2)
(b) 4x =400
. x =100
r= 100 =31,83m
T
(2)
(©) (i) 2x+27z(r+1) =406,28m
(i) 2x+27z(r+9)=456,54m
(2
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(d) T =2x+27x(r+n)
100

=200+ 27(—+n)
T

=400+ 27n
7, =400 =aqa
d=2r

S, = %[2(400) +(10-1)27]

= 4283m
(4)
12 marks
QUESTION 11
0,16 i
@+ T)4 = (1+§)2 NB. Convert quarterly rate to half-yearly rate so
; that rate and payments period coincide!
e 0,0816 (per half-year)
P x1-@A+0)"]
' i
P 2500[1— (1+0,0816) ]
' 0,0816
P =R21191,22
7 marks
QUESTION 12
(@  y-intercept: 2,5m 1)
(b)  Letx=12
y =-0,05(12) - 0,005(12)* + 2,5
y=118
The ball is higher than the net and passes over the net at a height of 1,18m above
the ground. (2)
(c)  x-intercept: —0,005x* —0,05x+2,5=0
x?+10x-500=0
x=17,91m
Therefore, Jason’s serve is 'Iin' (within the 18m service line!) 4)
7 marks
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QUESTION 13
@ p=3
) @

Page 9 of 11

1)
(2)

(i) Range of f(x): ye[0;1]
(i) Range of g(x): ye[l; »)

(iv) 1
gx) =——F——
Q-x)A+x)
. asymptotesare x=1 and x=-1

(V)

1)
(2)

(2)
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[11]

11 marks
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QUESTION 14
@ ,_d
S
St= @ hrs
X
(1)
0 =245 7242 20
X 40
C =4900x* +1440 + %x
4€ _ 4900 + 1
dx 2
For min cost, d—C =0
dx
5 1
—4900x7° + E =0
x? =9800
Sox=99%m/ hr
(6)
© =252 (7245 20
X 40
C= 4900 +1440 + 9
99 2
C = R15,39
2
9 marks
QUESTION 15
@ x+y<25 andx>14
X 1000+ 2 . 1000 < 6000
5 3
i2<s
5 3
3x+5y<90
(6)
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(b) 05

I\
R

10

0 X
0 20
(%)
(c) P=10y+6x
)
(d 10y=-6x+P
SILINE i
Y7107 10
)
Therefore, maximum points along 3x+5y =90, x €[14 ; 17,5) or the last point within the
feasible region such that x and y € N. 15 men and 9 women.
15 marks
QUESTION 16
THROWS % HITS NO. OF HITS
n p nx L
100
n+l p+l n x L 41 or
100
n+D(p+1)
100
np p+1
—+1l=(n+)(—
100 100
np+100=(n+1)(p+1)
np+100=np+n+p+1
n+p= 99 5 marks
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