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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1. This question paper consists of 20 pages and a separate formula sheet.
Please check that your paper is complete.

2. Read the questions carefully.

3. Answer all the questions.

4. Number your answers exactly as the questions are numbered.

5. You may use an approved non-programmable and non-graphical

calculator, unless otherwise stated.

6. Answers must be rounded off to the first decimal place, unless otherwise
stated.
7. All the necessary working details must be clearly shown.
8. It is in your own interest to write legibly and to present your work neatly.
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SECTION A- 76 MARKS

QUESTION 1:

a) Givenx? —3x+5m =0

1) Show that the roots of the equation will equal to 2222 92_20m

2) For which value of m will the equation have equal roots. (2)

b) Solve for x:

1) 5¥+3 _5x+l = 94 (4)
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2) V5—x+1+x=0

c) State the positive value of n that satisfies ,'—,(r—2) =0
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QUESTION 2:

a) A geometric sequence x; vVx; 1..

1) For which values of x is this convergent? (3)

2) Determine the sum to infinity of the series if x = 2 (2)

b) Consider the quadratic sequence 69; 0; —63; ....

1) Determine the nt* term of the sequence. (4)
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2) Determine the value of the smallest term in the sequence (2)

[11]

QUESTION 3:

a) The function f(x) = G)x + 1.

1) Write down range of f(x). (1)

2) Write down f~'(x). (3)
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3) Sketch f~'(x). (3)

b) The diagram shows the curve with equation g(x) = =° +b

x+a

1) Determine a and b (2)
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2) Determine the axes of symmetry of g(x) with negative gradient.

3) Write down the domain and range of g(x)

4) For which values of x is g'(x) > 0

QUESTION 4:

a) Determine f'(x) from first principles if f(x) = —3x? + 2x.
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b) Determine 2 if y = 5x + % (3)
c) Given g(x) = M,
x—1
1) Determine g'(2) if x # 1 (4)
2) Hence, find the equation of the normal at x = 2 (3)

[13]
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QUESTION 5:

a) A mining company buys mining equipment at a cost of R1,65 million. The
depreciation on the mining equipment is calculated at 12.8% p.a. on a
reducing balance.

1) Calculate the expected cost of new mining equipment in 8 years time if
the rate of inflation is estimated to be 4,9% p.a. (2)

2) Calculate the book value of the mining equipment at the end of 8
years. (2)

3) The mining company plans on selling old mining equipment in 8 years
time to help fund the purchase of new equipment. The remaining amount
required will come from a sinking fund he sets up.

Calculate the quarterly payments required if the mine makes quarterly
payments starting immediately and the final payment is made at the end
of 8 years. The interest rate on the money accumulated in the fund is
11% p.a. compounded quarterly. (6)
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b) A loan of R250 000 is repaid by means of equal monthly installments of
R2 350, starting one month after the loan was drawn.
The interest on the outstanding balance of the loan is 9,7% p.a.
compounded monthly. Calculate how many monthly payments it will take to
repay the loan. (4)

[14]
QUESTION 6:

a) Using the letters in the word BOOKSHOP, determine how many
Eight letter words can be formed without repetition of the letters. (3)

b) A laptop security lock code consists of a sequence of four digits. What is
the probability that a person chose a code that has no duplicate digits in
the sequence? (3)

[6]
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SECTION B-74 MARKS

QUESTION 7:

a) A bag contains 64 coloured beads. There are r red beads, y yellow beads
and 1 greenbead and r + y + 1 = 64.

Two beads are selected at random, one at a time without replacement.

1) Find the probability that the green bead is one of the beads selected. (4)

2) The probability that both of the beads are red is % Show that r satisfies
the equation r2 — r — 240 = 0. (3)
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3) Hence, calculate the possible value of y (3)

b) A group of students were asked about the subjects they took at the Prelim
examination. The numbers who have taken Physics, Mathematics and

Economics are shown in the Venn diagram. The number of students who
have taken all three subjects is x.

S is the event that the student has taken Physics
M is the event that the student has taken Mathematics
E is the event that the student has taken Economics

Mathematics \

Physics

Given that the events M and E are independent.
Calculate the value of x. 4)

[14]
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QUESTION 8:

a) An arithmetic sequence has first term a and common difference d.
The sum of the first 36 terms of the sequence is equal to the square of the
sum of the first 6 terms.

1) Show that 4a + 70d = 4a? + 20ad + 25d? (4)

2) Given the sixth term of the sequence is 25, find the smallest possible
value of a (5)
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b) In a geometric series the common ratio is r and sum to n terms is S,,.
. 8
Given S, = =X Se.

Show that r = iik , Where k is an integer to be found.
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QUESTION 9:
a)
Statement Always | Sometimes | Never Reason
True True True
The quadratic v It only has 2 real roots when
equation b? — 4ac > 0.
ax* +bx+c=0 When b2 — 4ac = 0 it has 1 real root
has 2 real roots. and when
b? — 4ac < 0 it has 0 real roots

When a real
value of x is

substituted into
x? — 6x + 10 the
result is
positive.

If ax > b then
x>2
a

The difference
between
consecutive
square numbers
is odd
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b) An archer shoots an arrow. The height, H metres, of the arrow above the
ground is modelled by the formula H = 1,8 + 0,4d — 0,002d?, d = 0 where
d is the horizontal distance of the arrow from the archer, measured in
metres. Given that the arrow travels in a vertical plane until it hits the ground,

1) Find the horizontal distance travelled by the arrow (3)

2) With reference to the model, interpret the significance of constant 1,8 in
the formula. (1)

3) Write H inthe form A — B(d — C)? where A, B and C are constants.  (3)

Downloaded from eduresourceza.com 16



Downloaded from eduresourceza.com

4) Sketch the graph of H indicating all intercepts and turning point. 4)

5) Give a reason why H does not have an inverse. (1)

6) If the domain of H is further restricted to x < k, state the greatest value
of k for the inverse exists. (1)

[22]
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QUESTION 10:

Given a function g(x) = 4x3 — 12x% — 15x + 50.

a) Show that g(x) can be written in the form g(x) = (x + 2)(ax + b)?, where a
and b are integers to be found. (3)

b) Sketch g(x) indicating all intercepts with the axis and turning points. (5)
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c) Calculate the coordinates of the point of inflection. (3)

d) Use your graph to deduce the values of x for which:

1) g(2x) <0 (1)
2) gx)<0org’(x)>0 (3)
[15]
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QUESTION 11:

A lorry is driven between Johannesburg and Polokwane.
In a simple model, the cost of the journey RC (C rands) when the lorry is driven at
a steady speed of v kilometres per hour is:

1500 2v
v 11
a) Find according to this model,
1) The value of v that minimizes the cost of the journey. (4)
2) The minimum cost of the journey. (2)

b) Prove by using % that the cost is minimized at the speed found in a(1).

(@)

c) State one limitation of this model (1)

[9]
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