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ST BENEDICT'S

SUBJECT Mathematics PAPER Prelim 2020: Paper 1
GRADE 12 DATE 14 September
EXAMINER Gr 12 Teachers MARKS 150

NAME MODERATOR Gr 12 Teachers
TEACHER DURATION 3 hrs

QUESTION DESCRIPTION MAXIMUM | ACTUAL
NO MARK MARK

Algebra 10

Number Patterns 14

Finance 10

Calculus 11

Functions 8

Probability 7

Algebra (Section A: 75) 15

Probability 7

Finance 6

Calculus / Functions 18

Number Patterns 11

Functions 10

Calculus 10

Calculus (Section B: 75) 13

TOTAL.:
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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1.

This question paper consists of 29 pages and an Information Sheet of 2 pages. Please
check that your question paper is complete.

Read all the questions carefully

Answer ALL the questions on the question paper and hand it in at the end of the
examination.

Three blank pages (pages 26 — 28) have been included at the end of the exam paper. If
you run out of space for a question, use these pages. If you use this extra space, make
sure that you indicate this clearly at the question to ensure that your answer is marked in
full.

Diagrams are not necessarily drawn to scale.

You may use an approved non-programmable calculator, unless otherwise stated.
Ensure that your calculator is in DEGREE mode

Clearly show ALL calculations, diagrams, graphs etc. that you have used in determining
your answer. Answers only will NOT necessarily be awarded full marks

Round off to one decimal place unless otherwise stated.

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

Downloaded from eduresourceza.com

Grade 12 2 of 28 Prelim 2020: Paper 1



Downloaded from eduresourceza.com

SECTION A 72 MARKS
QUESTION 1 10 MARKS
Solve for x:
a) 6x2—12x= —1 (3)
b) V2x—1—-14+2x=0 (4)
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c) x2—3x—28>0 (3)

QUESTION 2 14 MARKS

a) Given the arithmetic sequence: 3 ; 7 ; 11 ; .........
1) Calculate the sum of the first twenty terms. (2)

2) The n" term is 191. Determine the value of n. (3)
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b) Consider the series:

1 1 1 1

+ + + o
1X2  2X3  3x4  4X5

1) Determine the following in the form %:

i) S, = (1)
i)y S3= (1)
i) S, = (1)
2) Hence determine S,, (1)
3) T, = m. Determine S, (1)
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c) Find the value of a in the following: (4)

= a
D =16
r=0

QUESTION 3 10 MARKS

Anna wants to buy a house in 10 year’s time. Currently the value of the house she is looking at
is R800 000.

a) Anna is informed that the property market grows at an average rate of 8% p.a.
What will this house cost in 10 years’ time ? (2)
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b) Anna deposits R10 000 into a savings account. One month later she deposits a further
R10 000 in the account and she continues to do so for 10 years. Interest is 6% per

annum compounded monthly. Will she be able to buy the house at the end of the 10 year
period ? (4)

c) After how many months will Anna’s savings account balance exceed R1 000 000 for the
first time ? (4)
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QUESTION 4 11 MARKS

a) If f(x) = 2 — 2x2, determine f'(x) from first principles (4)
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b) Determine: (All answers must have positive exponents)

5.3
1) D [ @
dy .. 8x3-125
2) ™ ify = s (3)
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QUESTION 5 8 MARKS
Y
The graph of f(x) = 27" is sketched
below.
' X
a) Determine the equation of the inverse of f in the form f‘l(x) =TT (2)
b) Draw the graph off_l(x) on the set of axes, clearly showing all intercepts
with the axes. (2)
c) State the range of the graph of f~1(x) (1)
d) Calculate the values of x if f(x) > 8 (3)
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QUESTION 6 7 MARKS

A group of 200 people were asked about the kind of sports they watch on television. 180 People
watched rugby, cricket or soccer. The information was collected and represented in the
Venn diagram where R represents Rugby, S represents Soccer and C represents Cricket.

n(S) =200

a) How many people watched Cricket or Rugby (1)

b) Determine P(Ror S or C)’ (2)

c) Determine whether “watching Cricket” and “watching Rugby” are independent events ?

(4)
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QUESTION 7 15 MARKS

a) f(x) = 2x3 —5x2% + ax + 18, where a is a constant.
Given that (x — 3) is a factor of f,
1) Show thata = —9 (2)

2) Factorise f(x) completely (4)

3) Given that g(y) = 2(3%Y) — 5(3%) — 9(3Y) + 18, find the values of x that
satisfy g(y) =0, giving your answer to 2 decimals where appropriate (5)
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x*+1
o
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1
= 3 has no real roots
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SECTION B 70 MARKS

QUESTION 8 7 MARKS

The word HELKHANAH is given.
a) In how many ways can these letters be arranged ? (3)

b) What is the probability that if a random combination is chosen, it will start and end
with vowel (a, e, i, 0, u) (4)
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QUESTION 9 6 MARKS

Mavis is a farmer and needs to buy new farming equipment. The new equipment will cost
R350 000. She is granted a loan by the bank for the full amount under the following
conditions:

The loan needs to be paid off in 5 years

The interest rate for the loan is 7,5% p.a. compounded quarterly

Mavis needs to start making payments in 3 months time.

Determine Mavis’ monthly instalment. (6)
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QUESTION 10

The sketch shows the graphs of the following
functions:

f(x) = ax3 + bx? — 5x + 50
gx) =f'(x) =px*+qx +t

The x-intercepts of f are (-5; 0) and (2 ; 0).

The x-intercept of g are (-5 ; 0) and (—% ;0)

18 MARKS

a) Find the values of a and b
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b) Find the values of p,q and t (2)
c) Determine the coordinates of A (2)
d)
1) Determine the coordinates of B (2)
2) Determine the values of x for which f is concave down (1)
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e) Determine the value of g[f(2)] (2)

f) Determine for which value(s) of x will f(x).g(x) <0 (3)

g) If f(x) = ax®+ bx? — 5x + m, determine the the value(s) of m if f has only one
real root.

(2)
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QUESTION 11 11 MARKS

A little boy, standing on the side of a still lake,
picks up a flat stone and throws it horizontally
across the water. The stone flies 30 metres
through the air then bounces several times
across the surface of the water, before finally
coming to rest and sinking.

The distance (d) in metres that the stone

travels after each bounce (1) on the water is

-1
given by the equation: d, =18 (E)

a) How far has the stone travelled as it hits the water for the third time ? (3)

b) Between which two bounces does the stone travel a distance of 56,25 cm ? (4)
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c) What is the total distance travelled by the stone before it sinks ? (4)
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QUESTION 12 10 MARKS

Givenf(x)=x2+§ and x > 0,x € R. y

The curve has a minimum turning point at A.

a) Determine the coordinates of A. (6)

b) Give the domain of f~1(x) (2)

c) Using your answer in (a), write down the coordinates of the turning point of the curve with

equation:
1) fx—2) (1)
2) 72 f(x) (1)
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QUESTION 13 10 MARKS
a) The function g(x) = 3x3 (where x > 0)is given. The ¥
tangent h (at the point A) forms an angle of 45° with the
X-axis. g
A
45°
X
h
Determine the coordinates of A. (4)
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b) Given: f(x) = -

The tangent AB is drawn and the point of tangency is D(a ; f(a))
vi

D(a ; f(a))

L R
=Y

Show that the equation of the tangent is x + a?y = 2a

(6)
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QUESTION 14 13 MARKS

The diagram shows a badge made of thin sheet,
consisting of two semi-circular pieces with

centres B and C with radius x. The semi-circles are

connected by a rectangular section ABCD such ycm

that AB = x and BC = y.

a) Given that the area of the badge is 20 cm?, show that the perimeter, P of the badge is
given by (7)

40
P=2x+—
X
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b) Hence, determine the minimum value of the perimeter and prove that you have indeed

found a minimum. (6)

TOTAL: 150
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