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MATHEMATICS 3
(Paper 1) 10611/19
QUESTION 1
.1 Solve for -
1.1.1 2x* +3 =8y (correct to TWO decimal places) Q)
1.1.2 4x—2x(x- 3)<0 (4)
LL3 - 2v 5o o a4 )
L2 If £(2)=0 and f(=6)=0, determine an equation for f(x) in the form
() =x+bx+c. (2)
1.3 Solve for x and y simultaneously:
2x+y=17 and xy=8 (6)
I.4  Given: 2mx? =3x—8 where m = 0.
Determine the value(s) of m for which the roots of the equation are non-real. 4)
[24]
QUESTION 2
1 11
Given the quadratic sequence: _E 52 - > ; 105 ...
2.1 Show that the nth term of this sequence can be written as T, = %(rf +2n-4). (4
2.2 Determine the value of 7,5 —T,,. )
2.3 The first differences of the given sequence above forms another number sequence.
2.3.1 Is the sequence of the first differences arithmetic or geometric?
. Give a reason for your answer. @)
232 Which term in the sequence of the first differences will be equal to E—l ? (1)
533 Calculate the value of the 30" first difference. 2)
2.3.4 Calculate the number of terms in the quadratic sequence if the sum of the
o first n first differences is 2 176. )
[15]
P.T.O.
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QUESTION 3

3.1 The following geometric serics is given:
23x=1)+2C@x =1 +2(3x=1)" ...
Determine the value(s) of x for which the series converges. (3)
3:2 The first two terms of a convergent geometric series are & and 6 respectively wherek # 0.
The sum of the infinite serics is 25.
Calculate the value(s) of . ©)
3.3 Given the series:
(I1x2)+(5x6)+ (9% 10)+ (13x 14) +...+ (81x82)
Write the series in sigma notation. (It is not necessary to calculate the value of the series). 4)
[12]
QUESTION 4
4.1 How many years will it take for an investment of R3 000 to accumulate to R4 500, if it is
invested at 8% p.a. compounded monthly? (4)
4.2 Bongani paid off a 20-year loan of R40 000.. During the period of the loan the interest rate
changed from 24% p.a. compounded monthly for the first five years to 18% p.a.
compounded monthly for the remaining years.
4.2.1 Calculate the initial monthly payment before the interest rate changed. 4)
422 What is the outstanding balance of the loan after the FIRST five years? (4)
423 Determine the monthly payment after the interest rate changed. 4)

[16]
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QUESTION 5
. . 3
Given:  f(x)=——-2
x—1
5.1

w
o

Calculate the coordinates of the x-intercept of i
Calculate the coordinates of the y-intercept of f.

Sketch the graph of f in your ANSWER BOOK. Clearly show the asymptotes
and the intercepts with the axes.

ONE of the axes of symmetry of f is a decreasing function.
Write down the equation of this axis of symmetry.

2)
(D

3)

A3)
9]
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QUESTION 6

The graphs of /()= —2x* =5x+3 and g(x)=ax+q are sketched below.
The angle of -1clination of g is 135°. Graph g is atangent to f atpoint P.

6.1  Calculate the coordi
inates of the turni i
rning point of f . 3)
6.2 Write down the range of f.
6.3  Calcul .
; alculate the coordinates of point P, the point of contact of f and g. “4)
6.4  Determine the
value(s) of k fi i i ' .
i ol iy or which the straight line y = k is NOT a tangent
(2)
(10]

P.T.O.



QUESTION 7

Given f(x)=a", where a>0, passing through the point (2 ; %) and g(x)=4x".

7.1

7.2

7.3

7.4

Prove that a=

| —

Determine the equation of y = /() in the form y= ...
Determine the cquation of y = A(x) where 4 is the reflection of f in the x-axis.

How must the domain of g(x) be restricted so that g~'(x) will be a function?

mQESEKATICS 10611/19 !
(2)
2
(1)
)

[7]
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QUESTION 8

The graphs of f(x)=—x+3 and g(x)=log, x are drawn bclow.
Graphs f and g intersect at point K(2; 1).

A

1
P
1
Q]
1
o>
Q]
‘s
/s
. =8

8.1 Write down value(s) of x for which:
L1 f(x)-g(x) >0

8.1.2 g(x).g7'(x) <0

82 821 Write down the equation of g' in the form y = ..
8.22 Explain how you could use the given sketch to solve the equation
10g2(3—x) =X.
823

Write down the solution to log,3—x)=x.

L ¥

@
2)

@

2

M
9]
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QUESTION 9
9.1  Given: f(x)=3x—»2
9.1.1 Determine f*(x) from FIRST principles. (3)
9.1.2 Determine the average gradient of f between x=1and x =3. (€)
9.2  Determine:
dy . 8—3x°
9.2.1 ~ f y=
& 7T e (3)
1
D_[Ix* +—+2
020 DT 4Leni] @
[15]
QUESTION 10
A cubic function has the following essential properties:
* f(0)=8
* f@=/0)=0
* fB3)=r'1=0
* f(3)=8
10.1 Sketch the graph of /" in your ANSWER BOOK clearly indicating the turning point(s)
and the points of intersection of the graph with the axes. 3)
102 Show that the defining equation of f is f(x)=-2x"+12x>—18x+8. (4)
10.3  Determine the value(s) of x for which graph of f is concave down. @)
[10]

P.T.O.
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QUESTION 11

The diagram below shows a garden in the form of a rectangle and a semi-circle.

The rectangular section of the garden has the dimensions length (/) and width (4x).

The perimeter of the garden is 32m.

I.T Express the length (/) in terms of x.

1.2 Show that the area of the garden can be written as A(x)=-8x* —27x* +64x.

I1.3 Determine the value of x for which the area of the garden is minimum.

©)
(2)

)
8]
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QUESTION 12
For two events, A and B, it is given that:
e P(A)=03
e P(B)=04
e P(AorB)=0.,6
Calculate P(4 and B). @)
A survey was completed among Grade 11 and Grade 12 learncrs ata certain school to
establish the type of cell phone that cach learner uses. Some of the results are shown in
the table below.
Gr. 11 Gr.12 Total
Android A 33 65
iPhone 53 B 101
Total 85 81 166
12.2.1 Calculate values for 4 and B in the table. (2)
1222 If a learner from this group is selected at random, what is the probability that
he/she will use an iPhone? (2)
1223 All these Grade 11 and Grade 12 learners attend Mathematics lessons in a
particular class at the school. At the end of the day, the Mathematics educator
found an iPhone in this class.
What is the probability that the phone belongs to a Grade 12 learner? 2)

(8]




QUESTION 13

Cindy has the following books to arrange on a bookshelf:
o 4 Mathematics books
o 3 Physical Sciences books

e 2 Life Sciences books

131 Determine the number of different ways that ALL the books can be arranged.

132 Determine the number of different ways that the books can be arranged in order that the

books in each learning area are NEXT to each other.

MATHEMATICS 12
(Paper 1) 10611/19
(2)
(3)

133 In how many different ways can all the books be arranged in order of descending height? 2)

(7

TOTAL: 150




