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QUESTION 1
11 Solve for x:
1.1.1 x(x—l):O
112 2x2 —4x—5=0 (correct to TWO decimal places)
1 |
1.1.3 5 = —
125

1.2

1.3

4 =3)a-s)50

Given: f(x)=x+1 and g_('x)--_—-__'ﬁ_%3
Cox=

1.2.1 For which values of x will g(x) be undefined?

1.2.2 Slolve for x if fi (x): g (x)

123 State whether the graph of f is a tangent to the graph of g when
' f(x)=g(x). Motivate your answer.

The distance between Joe's house and the supermarket is x km. He drives from his
house to the supermarket at an average speed of y km/h, From the supermarket Joe
returns to his house, along the same route, at an average speed that is one and a half
times faster than the original average speed of y km/h. Calculate the overall average
speed at which Joe drove from his house fo the supermatket and back. Leave your

_ answer in terms of y.

QUESTION 2

The first three terms of an arithmetic sequence are 4; 13 and 22.

2.1

22

23

2.4

Write down the fourth term of this sequence.
Determine the general term of the sequence.

Consider the terms of this sequence which are even.
Calculate the sum of the first 25 terms which are even.

The original sequence (4; 13 and 22) forms the first differences of a new sequence
with a first term equal to — 6. Determine a formula for the A" term of this new
sequence.
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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 11 questions.

2. Answer ALL the questions.

3. Number the msﬁers correctly éccording to the numbering system used in this
question paper.

4, Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in

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

6. You may use an approved scientific calculator (non-programmable and non-
graphical), unless stated otherwise.

B 7. If necessary, round off answers to TWO decimal places, unless stat;eci otherwise.
8. Diagrams are NOT necessarily drawn to scale.
9. An information sheet with formulae is included at thé end‘o.f the question paﬁer. "
10. Write neaﬂy énd legibly.
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QUESTION 3
21
3.1 Given: Z(— 3) P
. p=4
31.1 = Write down the values of the first three terms of the series.
312 - Write down the value of the constant ratio.
313 will Z("— 3)p converge? Explain your answer.
p=4 '
_ 21
314 Calculate Z(— 3)" x . Give your answer in terms of x.
p=4
3.2 6—x,5 and Jax +12  are the first three terms of an arithmetic sequence.
3.2.1 Determine the value of x.
322 Calculate the value of the 10™ term of this arithmetic sequence.
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QUESTION 4

The diagram below shows the graph of g(x)= —aI —2. Thepoint (0;—5) lieson g. -
. x— .

4.1 Write down the range of g. 2)
4,2 Determine the value of a. 2)

43 If another function % is defined as h(x) = g(x—3)+7, determine the coordinates of

the point of intersection of the asymptotes of A. : | (3) |
' [71
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SCE
QUESTION 5
Given: f(x)= (Z]
5.1 Determine the value of f° (- 2) | 2
52 Write down the equation of f - (x) inthe form y = ... (2)
53 Andrew has no idea how to draw the graph of . Explain to Andrew how he may
use the graph of  to draw the graph of f R (0

5.4 Hence or otherwise, sketch the graph of f™' in your.ANSWER BOOK. Clearly

indicate ALL intercepts with the axes. (2)

5.5 Write down the domain of /™. '. | 1)

5.6 For which values of x will f™(x)=-27? | 2)
. X , l
5.7 Given: g=log, -
. 72

5.7.1 Determine the value of ¢. | ¢))

572 Hence or otherwise, determine the coordinates of the point of intersection
of fand f - ' 3)

[14]
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QUESTION 6

The sketch below shows the graphs of g( )——12x+12 and f(x)

© DBE/f2015

=-3x* —9x+30.

A and B are the x-intercepts of f and C is a point on £ D isapointon g such that CD is
parallel to the y-axis. H and K are the points of intersection of f and g.

e

6.1 Determine the length of AB.

6.2 Determine the coordinates of K.

6.3 Determine the values of x for which f (x)- glx)<0.

6.4 Determine the maximum length of CD for —2<x<3.
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QUESTION 7

7.1

Anisha and Lindiwe each received. R12 000 to invest for a period of 5 years. They - .
invested the money at the same time according to the following options: -+ s -

¢ Anisha: 8,5% p.a. simple interest. At the end of the 5 years she will receive an
additional bonus pay-out of exactly 7,5% of the original amount

" invested.

e Lindiwe; 8,5%pa. compounded quarterly.

- Who will have the Jarger final amount after 5 years? Justify your answer with

appropriate calculations. _ ‘ (6)
7.2 A company bought office furniture that cost R120 000. After how many years
will the furniture depreciate to a value of R41 611,57 according to the reducing-
balance method, if the rate of depreciation is 12,4%p.a? 4
7.3 Tebogo opened & savings account with a single deposit of RS 000 at the beginning of
June 2015. He then made 24 monthly deposits of R800 at the end of every month,
‘starting at the end of June 2015. The account earned interest at 15% p.a. compounded
monthly. _
Calculate the amount that should be in his savings écco_unt immcdiatgly‘aft‘éf he
makes the last deposit. L e S 3
| - 13l
QUESTION 8
4 . . ] . » . ; S -
g1 - If f (x)x 2 determine f (x) from first principles. ' T ()]
X
8.2 Determine:
dy : 2 ' ‘ l
§.2.1 G if y=5x"+5x+2 : - (3@
8.3 Given: plx)=x"+2x

Show, using relevant calculations, why it is not possible for a tangent drawn 1o the
graph of p tohavea negative gradient, -3
| | [13]
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QUESTION 9

The graph of. y=ax’ +bx+c below represents the derivative of 1.
1tis given that f'(1)=0, 1'(3)=0 and f"(0)=6.

BTV

i

- I’;":

9.1 Writ_:e down thé x-coordinates of the stationary points of f.

92 F.ci)r which value(é) of x 1s f strictly dgcrcasing?

.9.3 Explain at which value of x tile stationaty point of f willbe a Jocal minimum.
9.4 Determine the x-coordinate of the point of inflection of f.

9.5  For which value(s) of x is f concéve up?

QUESTION 10

The inass of a baby in the first 30 dayé of life is given by
M(t)=1>-9* +3000 ; 0<t<30.

t'is the time in days and M is the mass of the baby in grams.

10:1

10.2

10.3

10.4

Write down the mass of the baby at birth.

A baby's mass usually decreases in the first few days after birth.
On which day will the baby's mass return to its birth mass?

On which day will this baby have a minimum mass?

On which day will the baby's mass be'dccr.easing the fastest?
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QUESTION 11
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11.1 Zebra High School offers only two sporting activities, namely rugby and hockey.

The following information is given:

There are 600 learners in the school.
372 learners play hockey.
288 learners play rugby.

e 56 of the learners play NO sport.
o  The number of learners that play both hockey and rugby is x.

11.1.1

11.1.2

1113

Represent the given information in a Venn diagram, in terms of x.

Calculate the value of x.

Are the events playing rugby and playing hockey mutually exclusive?

Justify your answer.

11.2 Another school, Tulani High, has a sports awards ceremony. Tulani High has a
basketball team consisting of 5 players and a volleyball team consisting of 6 players.

11.2.1

11.2.2

- 1123
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All the basketball players sit in a single row at the ceremony. There are no
restrictions on who sits in which position. In how many different ways
can they be seated?

The decision is taken that the captain must sit in the first seat of the row.
The two vice-captains have to be seated next to each other in any of the
remaining seats. In how many different ways can the basketball players be
seated now?

After the interval, the basketball team and the volleyball team sit in the
same row at the ceremony. Calculate the probability that the basketball
players will sit together and the volleyball players will sit together.
Assume that seating positions are allocated randomly. Give your answer

- as a simplified fraction.

TOTAL:

T —

(3)
@)

@)

(M

€))

€)
[14]

150




DBF/2015

Mathem:tics/Pl

SCE

S - INFORMATION SHEET
_ _bb% —dac
2a
A=P(1+ni) A=P(l—ni) A=P(-i)" A=P{+i)"
T =a+(n-)d S, = g[z'a+(n—1)d]
T =ar" S =ar"—1 sr=l Swm—wa ;
_ n F—1 : S e 4
—l<r<l , ¥ ' ,
F=x’l(1+z’)”-—l! | . .me|1—(1+i)‘"|
i , ' i
f!(x)= im f(x+h)—~f(x) .
h—0 h
' ' X +x +
R M( 2 ;’2]
y=mx+c y—y, =m{x—x) . m=y—2.—j—l— m=tan g
(x-af +(y-bf =r*
mage: A= b o ¢
sind sinB sinC
a* =b* +c* —2bc.cos A
area MBC = %-ab.sinC
sin(a + f3) = sina.cos B + cosa.sin | sin(a — ,B)= sina.cos §—cosa.sin f
cosdle + ) = cosa.cos f—sina.sin 8 - cos{a— ) =cosa.cos B +sine.sin B
cos” @ —sin” & _ _
cos2a =41~ 2sin’ & , sin2¢ = 2sina.cose
2cos” -1
3 =2
X, —
_ z‘ﬁc ;. ;( i x)
X = . o’ =
n "
n{4) - '
play="2422 P(4 or B) = P(d) + P(B) — P(4 and B)
n(S) |
) (e-3X)y-7
y=a+bx b=z( _ }({Zy)
D CEEI
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