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MATHEMATICS P3 (SEPTEMBER 2013)

INSTRUCTIONS AND INFORMATION
Read the following instructions carefully before answering the questions.
1. This question paper consists of 10 questions. Answer ALL the questions.

2. Clearly show ALL calculations, diagrams, graphs, et cetera, which you have used
in determining your answers.

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

4. If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.
5. Number the answers correctly according to the numbering system used in this

question paper.

6. Diagrams are NOT necessarily drawn to scale.

7. It is in your own interest to write legibly and to present work neatly.

8. FOUR diagram sheets for answering QUESTION 3.3, QUESTION 4.2.1,
QUESTION 6.1 and QUESTIONS 7 to 10 are attached at the end of this question
paper. Write your NAME/EXAMINATION NUMBER in the spaces provided and
hand them in together with your ANSWER BOOK.

9. An information sheet with formulae is attached.
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QUESTION 1
This is a very special sequence known as the Fibonacci sequence:

1;1;2;3;5;8;13; 21; ...

1.1  Write down the TENTH term of the sequence. 1)
1.2 Hence determine the recursive formula for the n"™ term of the sequence in the form

[5]
QUESTION 2

Inflation, according to the Eastern Cape Tribune, is expected to be consistent at 8,5% per
year for the next 10 years. If the price of a T-shirt is priced at R100 today, answer the
following questions by showing appropriate calculations.

2.1  What will the price of the T-shirt be in 1 YEAR from today? 1)
2.2 Hence, calculate the price of the T-shirt for the 2" YEAR and the 3 YEAR and

write your answer as a sequence. (2
2.3 Describe the sequence and motivate your answer. 2)

2.4 Use the appropriate formula and determine how long (in years) it will take to
DOUBLE the price of the T-shirt as from today. (5)
[10]

QUESTION 3

The percentage marks of 50 learners for Mathematics Paper 3 of 2012 are given as follows:
37; 39; 44, 47, 50, 55; 58; 58; 58; 58; 60; 60; 62; 62; 64; 64; 66; 67; 68; 68; 68, 70; 70; 70;
70; 72,74, 74,75, 76; 77, 77, 77; 78; 80; 80; 82; 83; 85; 86; 86; 87; 87, 88; 88; 90; 91; 92;
94; 95

The claim is made that when a large sample is drawn from a normally distributed
population the expected percentages for the standard deviation (SD) intervals of the mean
are as follows:

1% SD intervals to both sides of the mean: approximately 68%

2" SD intervals to both sides of the mean: approximately 95%

3" SD intervals to both sides of the mean: approximately 100%

3.1  Calculate the mean (k) to ONE decimal place. (1)

3.2  Calculate the standard deviation (o) to ONE decimal place. (2)
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3.3

3.4

Use the data and complete the following table in DIAGRAM SHEET 1.

Interval

Interval
range

Observed no.

of values

Expected %

Observed %

x—o to x+o

54,6 t0 85,0

Approx. 68%

X— 20 t0 X+ 20

48

Approx. 95%

Xx— 30 to x+ 30

Approx. 100%

Based on your observation from the values you obtain in your table, would your
values support or dispel the claim made on a normally distributed population?

QUESTION 4

4.1

4.2

4.3

Given: P(A) =

P(B) =

P(AUB) = —

BlRr wiN

4.1.1 Are events A and B mutually exclusive? Use the appropriate probability
rules and calculations to substantiate your answer.

4.1.2 Represent the data by using a Venn diagram.

Event A and event B are illustrated in a two-way contingency table below.

B not B

Total

A

30 b

d

not A

a 396

e

Total

34 c

700

421

(@, b,c,dande).

4.2.2

with appropriate probability rules and calculations.

Complete the table in DIAGRAM SHEET 1 by filling in the missing values

Are events A and B dependent or independent events? Support your answer

Event A and Event B are independent events with P(A) = 0,5 and P(B) = 0,4.

Find P(AUB).

()

1)
[11]

@)
@)

Q)

(4)

(4)
[19]

QUESTION 5

5.1  FIVE new learners arrive at their new school where there are FIVE sports houses. In
how many different ways can the learners be assigned to a sports house so that they
are all in different houses? 2

5.2  There are THREE vacant teaching posts at a school and FIVE applicants. In how
many ways can the applicants be chosen to fill the vacancies? 3

[5]
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QUESTION 6

The human resources department of a well-known university wants to create a model to be

used in determining the monthly income for its lecturers. TWELVE sources were consulted

and the information is displayed in the following table:

Teaching experience (X) 26 1 3 5 6 6 10 | 14 12 13 | 20 8

Income in R1000/mth (y) | 20 9 |105| 11 10 | 12 | 16 | 15 12 14 | 18 9

6.1 Use DIAGRAM SHEET 2 and draw a scatter plot of the data.

6.2  Calculate the equation of the regression line of best fit for the data.

6.3  Validate whether the point (i; y) lies on the line of best fit.

6.4  Ifalecturer has been teaching for 35 years, what would his/her salary have been?

6.5 Isthe amount determined in QUESTION 6.4 reasonable? Motivate your answer.

6.6  Dr. Fresh has taught for 12 years. Determine his monthly salary and state any ONE
other factor you would consider in determining his monthly salary.

QUESTION 7

In the figure below O is the centre of the circle and EG is a tangent to the circle at E. Prove
the THEOREM that states that the angle between a chord and a tangent is equal to the angle

in the opposite segment. (FEG = D).

1)
)
©)
)
)

(2)

[12]

[7]
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QUESTION 8

8.1 In the figure below O is the centre of the circle. DC is a tangent to the circle at C.
AB = AC and ACD = x.

8.1.1 Provethat BCA =x. (2)

8.1.2  Determine, with reasons, OBC in terms of x. 4
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8.2 In the figure below O is the centre of the circle with tangents PQ and QR joining at
Q and BC = CD and ABO = 21°.

Q
1
2
C
B : 4
2 |\ 73
21
P
Np
41
R
1/
A

8.2.1 Name, with reasons, THREE other angles in the given figure each equal

to 21°. @)
8.2.2 Prove that BODQ is a cyclic quadrilateral. @)
8.2.3 Determine with reasons the size of Q.. 2)
8.2.4 Hence, or otherwise, prove that AQ bisects PQR. 2)

[15]
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QUESTION 9

In the figure A, B, C and D are points on a circle. AE bisects BAC and BC and AE
intersect in D.

A
X | x
D
B C
E
Prove, stating reasons, that:
9.1 AABD /// ACED (3)
9.2  AB.AC=AD?+AD.DE (4)

[7]
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QUESTION 10

In AABC, P is the midpoint of AC. RS || BP and <= =2 . CR and BP intersect at T.
(Hint: Let AR = 3k and AB = 5k)

A
S
R P
B C
Determine with reasons:
AS
10.1 > 2)
AS
102 2)
RT
103 7 (1)
Area ATPC
10.4 Area A RSC (4)

[9]
TOTAL: 100
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INFORMATION SHEET: MATHEMATICS

‘= —bi\/b2—4ac

2a
A=P(L+ni) A=P(@l-ni) A=P@1-i)" A=PL+i)"
n n i 1
21=n len(n;) T,=a+n—-1)d Sn=§(2a+(n—1)d)
=1 i=1
a(r”—l) .
T, =ar"?! S, = : r-1 S =— —1<r<1
r-1 1-r
F_ X(lﬂ)n -1 o M-+
I i
£00 - fim TOEM =100
h—0 h
X: +X, Y, +Y
d:\/(xz—xl)2+(y2—yl)2 M| L 2 ; 1 2
2 2
y =mx+c y—y, =m(x—x,) m:u m=tané@
Xo =X
(x—-a)* +(y—b) =r
In AABC:
a b c a2 =b? +¢c2 —2bc.cos A area AABC =%ab.sinc

sinA sinB sinC
sin(a+ B)=sina.cos f+cosa.sinf  sin(a—fB)=sina.cos f—cosa.sin B
cos(a + ) = cos a.cos 8 —sin a..sin cos(a — B) = cos a.cos B +sin a.sin

cos’ a —sina
cos2a =<1-2sin’ a sin2a = 2sin .cos «
2cos?a—1

(x;¥) > (xcos@ + ysinfB;ycosf —xsinf) (x;y) = (xcos8 —ysinf;ycosf + xsinf)

)_(:& 62:i=1 .
n n
P(A):% P(AorB)=P(A)+P (B)-P (AandB)

2. (x=%)(y-7)
> (x=x)

y=a+bxb=



(SEPTEMBER 2013)

MATHEMATICS P3

11

NAME AND SURNAME:

DIAGRAM SHEET 1

QUESTION 3.3
Observed no.
Interval Interval range Expected % Observed %
of values
xX-o toxto 54,6 t0 85,0 Approx. 68%
X—20 tox+ 20 48 Approx. 95%
x—30 tox+30 Approx. 100%
QUESTION 4.2.1
B not B Total
30 b_ | d
not A a 396 e
Total 34 c 700
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NAME AND SURNAME:

DIAGRAM SHEET 2

QUESTION 6.1
25

20

15

10

Income in R1000/month

0 5 10 15 20 25 30
Experience in years

QUESTION 7
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NAME AND SURNAME:

DIAGRAM SHEET 3

QUESTION 8.1

QUESTION 8.2

21
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NAME AND SURNAME:

DIAGRAM SHEET 4

QUESTION 9
A
X| X
D
B C
E
QUESTION 10
A
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