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INSTRUCTIONS AND INFORMATION

Read the following instructions carcfully before answering the questions.

1; This question paper consists of 6 questions.
& Answer ALL questions.
3 Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in

determining your answers.
4. Answers only will not necessarily be awarded full marks.

5. An approved scientific calculator (non-programmable and non-graphical) may be
uscd, unless stated otherwise.

0. If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

7. Diagrams are NO'T necessarily drawn to scale.

8. Number the answers correctly according to the numbering system used in this

question paper. Write neatly and legibly.
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QUESTION 1
53125 215 32 ;... is a Quadratic Sequence.
1.1 Write down the next term of the sequence. (1)
1.2 Determine the n™ term of the sequence. (4)
- Which term of the above sequence is 11522 (4)
1.4 Prove that none of the terms in the sequence are perfect squares. (3)
[12]
QUESTION 2
25558 ;11 ;.. isan Arithmetic Sequence.
2.1 Determine the first term that will be greater than 2012. (3)
2.2 Calculate the sum of the first 671 terms of the sequence. (3)
[6]
QUESTION 3
3.1 Prove that the sum to # terms of a Geometric series is given by S, = a(;_r i (4)
—r
. : e .3
3.2 The first term of a gcometric series is 12, the last term is 5 and the sum of the
.. 6141 . . .
series 18 - Determine the common ratio and the number of terms of the serics. (6)
[10]
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QUESTION 4

J —

: ; ) 1 ’
The graphs below are f(x) =—x"and g(x)=—-— r +3. A(a; b) and B(c: d) are points(s)
X+

L.

of intersection f and g.

4.1 Write down the equations of the asymptotes of g. (2)
4.2 If v = x+ ¢ isa line of symmetry to the graph of g, calculate the value(s) of c. (2)
4.3 Write down the range of f. (1)
4.4 Calculate the value(s) of x for which gx) = 0. (4)
4.5 Write down the x — value(s) for which f(x)= g(x), x> 1. (2)
4.6 Determine the value(s) of x if f(x) < g(x), for the interval x> —1. (2)
4.7 If i(x)=—7(x+2)+1, then write down the new equation of /2 in the

form A(x)=a(x+p) +gq. (2)
4.8 Use your graph to determine the maximum value of 3"+ (2)
4.9 Determine the value(s) of & for which ;(x +5)° = k has one root equal to 0. (2)

[19]
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QUESTION 5
5.1 Sketch the graph of f(x)=3"" on a set of axes in your answer book. (2)
5.2 Write down the equation of the inverse of J inthe form y= ... ... (2)

53 Sketeh /' on the same set of axes indicating the intercepts with the axes and the

line of symmetry with the graph of /. (3)

5.4 Write down the equation of g(x)if g(x)= /"' (~x). (2)

8.5 Determine the value(s) of x for which Fix) =1, (4)
[13]

QUESTION 6

6.1 How long will it take for a motor vehicle to depreciate to half its original value if the
rate of depreciation is 12,35% p.a., on the diminishing balance method ? (Give your
answer in years and months). (3)

6.2 On the 1 July 2017, a businessman wanted to buy a new house that costs R900 000.
He took out a loan to the valuc of the house with a bank at an interest rate of
10.25% p.a. compounded monthly for 20 years. The bank allowed the businessman
to start repayment towards the loan in three months time and indicated that his first
instalment will be deducted on the | October 2017.

6.2.1  Calculate the value of the loan on | September 2017. (2)
6.2.2  Determine the monthly repayments if he now makes 238 monthly payments. (3)

6.2.3  If he does not make the 100™, 101, and 102" payments. calculate the new

instalment that he will have to make to settle the loan in the fixed time period.  (7)
[15]

TOTAL MARKS: 75
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11 |45 AV (0
1.2 5 /12\ 21\ 32
1D 7 \ /9 \ /11
2D 2 2
2a=2 . a=] AY a value
da+b=7 Sh=4 CAY'b value
a+b+c=5 .. ¢c=0 CAY ¢ value
T =n"+4n CAVY answer
OR
(4)
OR
T =T, +(n—1)d, + U 1;” —2) d, Av formula
B e TR (n —igl —2) ) A¥'substitution into correct formula
=54+ Tn=T+n’ =3n+2 CAY'simplilying
=n’ +4n .
. B CAv answer
%3 4 4n=1152 " M\/ equating to 1152
nt +4n—1152=0 CA VY standard form
(H + 36)(” = 32) =0 ; kg Y. CAVY [actors
n==36 or n=32 0 { NV
wia o o li Iy CAV'n values and rejecting )
) e S
1.4 Suppose .~ __
ni,.—|~"4n =n’ _ : -"n ) _ MY’ equating n"term to 1’
“An=0 i ‘Li N _ - \
n=>0 W ) N
£ L W\ | AYvalue of i
Butne N : N N A
\ N Y
Therefore no such 7 exists and no terms are , j.° ‘;"’
perfect squares in the sequence. 't | Av/feason 3

[12]
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QUESTION 2
2l T =3n-1 AY 1 term=3n - |
3n—=1>2012 or 3n-1=2012 AV setting up inequality /equation
3n > 2013 3n=2013
n> 671 =071
CAY answer
The 672™ term will be the first term to be
greater than 2012. )
2.2 AV’ S, formula
8= i1,—[2(1. +(n— l)a’] e
2 1 Av substitution of &, n and d into
& = 6%[2(2) +670(3)] correct formula
675697 CAv answer 3)
OR R
T =a+mn-1)d
Ty = 2+(671=1)(3) = 2012
" AY' S, formula
Sy = 5[(’ +7,] AV substitution of a, n and 7, into
671 correct formula
S = ?[2 +2012] CAV answer
= 675697
3)
(6]
~UESTION 3
3.1 S =a+ar+ar’ +. . +ar" 1" 5 (1) AV setling up equation 1 '
rS, =ar+ar’ +ar’ +..rar' rar" > (2) | AV setting up equation 2
A D=(2):5,=rS, =a—a’ AV subtraction LHS and RHS
( SA=-ry=all-r")
| R - AY" faclorizing LHS and RHS (4)
\\\ ‘ g _ a(l—r")
) " 11—
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3.2 a=12
3 3
™ = 2" =— (D) . _
256 256 AV selling up cquation
8 = 13{1—r") = Bl — (2) AY setting up equation
1-r 256 , B .
From (1):
12,7 - 3 =5 19" = 3 - 3) AY making 12/ the subject
r 256 256
Substituting (3) into (2)
3}..
256 6141
I=r 256 CAY substitution of 12/ into (2)
|, 3 6141 6141

256 256 256
3072 3r 6141 6141r
256 256 256 256
6138/ = 3069

1 " [ N\

{72/

CAY rvaluc

CAY nvalue
(6)
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a=12
3 3
ar'l = 12r' = S5
256 256
12(1 =" 6141
5, =)o ©)
l—r 256
From (1):
2 3
r 256 1024

Substituting (3) into (2)

12 1-—L
1024" ) 6141

1-r 256
1 *1 2
_1024J N 6141
I—r 3072

1 6141 6141
Tl024” T 30712 3072
6141 16141
3072 1024 3072

6141 3 6141 3072
3072 3072 3072 3072
6138 3069

D020
3072 3072
!
V= —
2
1 (1Y) |
2) \2" G}
n=11

AY setting up equation

Av'setting up equation

AY making " the subject

CAY substitution of 1 into (2)

CAVY rvalue

CAY nvalue

(6)
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0 QUESTION 4
: 410 [x=-1 , pis P : AY vertical asymptote
YN Qe \,'4
y=3 ' ( “i A¥ horizontal asymptote (2)
4.2 y=x+tc A¥substituting (1 ; 3)
3=~d+d CAY ¢ —value 2)
c=4
4.3 yz0 or ye|0;w) Av answer (H
4.4 ~1 - )
1 320 If a candidate
&t o Av'determining LCD and
—1+3x+3 (] cross multiplies by AT
vl (ool 074
3x+2 W N y —
20 L S Ok CAV'simplification
x+1 @)
2 CAY' CA Yanswers
x<—-1 or xz-—
3
OR | OR J
e +3=0_ Av'setling up equation to calculate
I X — intercept
3 ]
x+1
3x+3=1
Ix=-2
2
= > CAY'x — value
2 :
x<—-1 or x2z-— CAY'CAv answers
3 (4)
¥=a or x=c AY AV answers 2y
) \F f -f i{‘ ‘_.‘ } - . [ 1
If Candidates solved simultancously - ! '
have irrational roots - full marks .
4.5 ‘
A L AAY Yeritical values, inequality (2)
o || Tf Candidates solved simultaneously - 2 ‘ \\ N
L6 have irrational toots - full marks o J
-

T D) = - e

2
My vl n{ ,Ig

2 1&1“\)
e, bt

& v

4§

i .], [/ ) L ‘ } 1_/:;/’

W) = A
=yl Uy

) )
(v)
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[4.7 ! .
h(x) = fg(x-i-Q)' +1 AAY v answer
) (2)
4.8 Maximum value of A(x)=1
CAV' 1
Therefore maximum value of 3"+
CAY 81
—34=g] )
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4.9 L,
5(#" +3)° =ik Answer only
% 0+ 57 =k full marks A substituting k= 0
25 i Av answer 2)
[19]
QUESTION 5
5.1 7 vy /i AY shape
AY y —intercept = 1
\ @)
5.2 i 1
= 10%_;_ x=-log,x = 10%3_, AAY'Y answer
3 + (2)
5.3 sec graph in 5.1 to allocate marks £ CAY shape
AY x—intercept at 1/(1;0)
AY y=xline (3)
5.4 g(x)=log,(-x) ; x<0 OR
3
g(x)=—log,(—=x); x<0 OR
1
glx)= log{—}; x<Q
—¥ v'v'CACA answer [any form] (2)
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55 [ /(21

logl xz-1 or 1%’1 i CAVY'selting up inequality/equation

3 3
x<3 oo CAY x—value=3 4
0<x<3 CACAY Vcritical values and
inequality
[13]

QUESTION 6

6.1 A=P(1-i)"

n= 10&;‘3765 _‘f21
n =5,258342252 years

Time period will be Syears and 4 months
OR

A=P0-1)"

1

EP = P(1-0,1235)"

1
— = (0,8765)"
! )
log% =10g(0,8765)"
_ log0,8765
=B

log —

n =5,258342252years

Time period will be Syears and 3 months

l
EP:P(I — (. 1238} If P:%P(1~(),1235)”
1 Breakdown - 0/3
—=(0,8765)"
2

Krg‘jfl

AV substitution into correct formula

MV use of logs

CAVY answer (3)

OR

AY substitution into correct formula

Mv use of logs

CAY answer (3)

6.2.1 | 4=P(+0)"

01025Y
=900000(1+ ’ ]

= R915440,66

Av'substitution into correct formula

CAY answer
(2)
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6.2.2 p o MI=0+)"]
' ! AY substitution of i and 1 value
[l [1 0,1025)'211 into correct formula
A L= 1+
12 CAY substitution of P into correct
15440,66 = -
. ’ 0,1025 formula
12 3
x = R9009,43 CAY answer
6.2.3 | Balanceoutstanding after the 99" payment :
P Al-01+0"]
: s AV substitution of n =139 into
9009431 —| 1+ 0,102573 - correct -Ibrl?lula .
12 CAV substitution of x into correct
- 0,1025 formula
12 CAY R731384,7351
= R731384,7351
Value of the loan after 3 months of non - payment :
0.1025Y CA VY substitution into correct
A = 73 1 38,735 I(l % 4 ] == R750287,0104 fofn'lula
. CAY R750287,0104
The new monthly instalment to settle the loan :
0,1025)""
x =] 14— =i
750287,0104 = AV substitution 7 =136 into correct
0,1025 .
& formula
12
X = 169349,1 1 CAY answer
) (7)
[15]

Total Marks : 75




623, oub-Bal = A -y 7
- P(ia)" x[m+4ﬁ_4]

= I!SL{L}Oé‘é ([4_ fozS‘/)E”_ °[OO L;j[([f“’”/ ]

[o ZS'/
| 2-

= 21 24513,808s — 1393425 ,9¢S

=R731354 %49

.
e

. - 3
UC{\PIQ Cfg L('“)ﬁil/l /{24/ 2 WJMUU = |3 L} v 0 (l + ]OZS/)
3{7 Non- k?’ M‘ﬂ Mﬁ/mf
= 7502&7 1658

et
NE W MomUﬂ@ Pc{jxm.ﬁ./}t x = TSO287, 168k X 10,25%
12
(i1 o 15%‘43{;"
- (i =) j

= 9349 05527

K4349,1
—
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