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About the paper:

Paper 1 is split into 2 sections:
SECTION A are the more straight forward questions,
SECTION B are the more abstract thinking questions.

For Trials and Finals, the paper is out of 150 and is 3 hours long.
For June, the paper is out of 125 and is 2 72 hours long.

Time Allocation:
You have 1,2 min per mark.
Eg — A 20 mark question should take a maximum of 24 min to complete.
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ALGEBRA

Solving of equations and inequalities:

St Anne’s 2022

a) Solve for x and show all relevant working

1) 2x2—=17x =0

2) 3x2+10x —4 =0 (correct to 1 decimal place)

D g (YT
2= (3)

4) (x—5)?%<x-5

5) l _log5
083X = log 3

6) B*+9)2*-27)=0
Northcliff High School 2022
a) Solve for x.
1) x+1D)(x-5)=0
2) 2x2—-5x =1 (in surd form)
3) x2—x>0
4) Vx—3+5=x

Crawford International 2022

a) Solve for x, correct to ONE decimal place where necessary.

1) x(x—2)=28
2)  x?—px=-2 intermsof p.
3) 2Vx—-1+1=x

4)  3x¥3 _3x+2 4 30 — 487
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Rustenburg Girls High 2022

a) Solve for x:
1) x(m—x)=0 where x is a rational number
2) —3x2+8x=-7 (round off to 2 decimal places)

3) Vil—x—x=1
4) 2.3%2 =54

5) 4x2 —5x <0

Simultaneous Equations:

St Anne’s 2022
a) Given: log,x =y and 2Y*!+ x =12 Solve simultaneously for x
and y.

Northcliff High School 2022

a) Solve the following equations simultaneously:
x2—xy+y>=16 and 2x—y=6

b) If 2%*+1 4 2% = 3Y%2 — 3¥Y_ calculate the values of x and y, where
x and y are integers.

Crawford International 2022
a) Solve for x and y if 2x = 1)*+ (2y +3x)? =0
Rustenburg Girls High 2022

a) Determine the values of x and y if:
2x+y=3 and y*=x*+y+x
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Nature of Roots:

St Anne’s 2022
a) The roots of a quadratic equation are W where m # 0

Explain why this equation will have real roots for all m € R
where m # 0

Crawford International 2022
Section B
a) Given: f(x) =x?+8x+ 16
1) Solve for x for which f(x) >0

2) for which value(s) of p will f(x) =p have two unequal negative
roots?
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Number Patterns

St Anne’s 2022
a) Given: T, =21
1) Write down the first TWO terms of the sequence (2)
2) Determine S, of the sequence. (leave your answer as a fraction) (2)
b) Determine:
20
> Gk+2)
k=1 (4)
c) The first thee patterns formed by the arrangement of toothpicks are shown
below:
Pattern 1 Pattern 2 Pattern 3
1) How many toothpicks will the fourth pattern have? (1)
2) Determine the n'"* term of the sequence. (4)
3) How many toothpicks will be needed to form the 15" pattern? (1)
SECTION B
d) The sum to infinity of a geometric sequence is 4 times the common ratio
and the first term is three times the common ratio.
Find the second term. (4)
e) Determine the smallest value of n for which

zn:l(Z)k‘l >9
= ()
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Refer to the figure (not drawn to scale):

The length of the sides of a triangle are such that they form a geometric
sequence.

The longest side has a length of 9cm.

The other two sides are of length acm and bcmwith a > b

1) Show that a? = 9b

2) Given the perimeter of the triangle is 19 cm, determine the length of
the shortest side.

Northcliff High School 2022

a)

Consider the quadratic number pattern: 66; 67; 62; 51; ....
1) Determine the general term of this pattern in the form T,, = ---.

2) Between which two terms of this pattern will there be a difference of
-837

Given the arithmetic sequence: 3; 10; 17; ....... (to 250 terms)
1) Write down the next term in the sequence.
2) Calculate the 250™ term, the last term odf the sequence

3) How many terms in the sequence are divisible by 37?
(Show all working)

Determine the value of:
5

> @)+[10-2

n=2 n=2

The first three terms of a geometric sequence are 36; 12 and 4.

Determine n if:
4

T, = ——
"7 243
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e) In the figure, a robot is stationary at vertex A of a regular octogon with side
11cm. The robot begins to move around the perimeter of the octogon in a
clockwise direction.

The robot covers 10cm in the first second, and there after covers % of the
previous distance covered per second.

A — B

1) What is the limit of the distance that the robot could travel?

2) The robot ran out of battery power after only 850cm. On which side
of the octogon did the robot finish?

Crawford International 2022
a) If 2; x; 50 form a geometric sequence, determine the value of x,if x <0

b) Calculate the value of nif:
n
Z(—Sk +21) = —630
k=1
C) 3 ; x;15; y form a quadratic number pattern.
If the 2"d common difference is 2, determine the value of x and y.
SECTION B

d) Consider the geometric sequence:
2(2x — 1) + (2x — 1)? +§(2x —1)3 ... where x # %

1) Calculate the value of x for which the sequence converges.
2)  Calculate the sum to infinity of the sequence if x = i.

e) Consider the following sequence of numbers:
2:10;2:;14:;2;18;2;22; .......

1) Write down the next TWO terms of the sequence, given that the
pattern continues

2) Calculate the sum of the first 100 terms of the sequence.
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Rustenburg Girls High 2022
a) The first differences of a quadratic sequence are 102 ;108 ; 114 ; ...
1) Determine which two consecutive terms have a difference of 2022. (3)

2) Determine the n" term of the sequence if it is further given the the

third term of the quadratic sequence is equal to 310. (4)

b) Given an arithmetic sequence: % ; % ;0851 ...

1) Determine the value of the n" term. (2)

2) Calculate the sum of the first 30 terms. (3)
C) Given: 2+6+18+54 + .... + 118098 (the pattern continues in the same

manner)

Calculate the number of terms in the series. (5)
d) The sum of the first two terms of a converging geometric series with

positive terms is four times the sum of the next two terms.

1) Showthat r =1, (4)

2

2) Calculate the value of the first terms if the sum to infinity of this
series is 3 (2)
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Financial Mathematics

Northcliff High School 2022

a) Kate invested R1 430,77 in a fund for 18 months. Interest was

compounded quarterly. Calculate the annual interest rate (compounded

quarterly) if the money grew to R1 711,41. (3)
b) Mbali saves R450 at the beginning of each month for four years. She

earns interest at 7,5 % p.a. compounded monthly.
How much money does she have at the end of four years if her last deposit
was made one month before the end of four years? (4)

C) A couple have found their dream house and need to secure a loan for R1
750 000. They plan to repay the loan monthly over a period of 20 years
starting one month after the granting of the loan.

The interest is fixed at 9% p.a. compounded monthly.

1) Calculate their monthly repayments on a R1 750 000 loan. (4)

2) Unfortunately, the couple had not considered having to pay an
additional R97 887 in Transfer Fees.
They can only afford to borrow the additional amount and keep their
monthly repayments the same, if the bank will extend the loan
period.

Determine how much borrowing an additional R97 887 would cost
the couple. 4)

Crawford International 2022

a) Zinhle plans to save R350 000 towards buying a new car in 3 years’ time.
She makes 3 equal deposits at the end of each year into a savings
account. The interest paid on the money in the savings account is 11%
p.a. compounded quarterly.
Calculate how much money she will need to deposit on each occasion. (4)

SECTION B
b) Justin invests a certain amount of money (P) at an interest rate of r % p.a
on a straight line basis. After two years, his investment grows to R17 024

and after six years, his investment grows to R25 472.
Determine P, the initial amount invested. (4)
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Mr. Govender and Mrs. Williams have both taken loans from ABSA Bank.

Repayments are made consistently after one month of granting of the loan.

The details are tabulated below.

Mr Govender Mrs Williams
Loan Amount R75 000 P
Monthly payment R1 200 R1180,42
Interest rate 15% p.a 13% p.a
compounded compounded
monthly monthly
Balance outstanding
after 62 months. K K

Page 11 of 28

If the interest rates and monthly repayments remain constant, determine:
1) K, the balance outstanding on Mr Govender’s loan after 62 months. (5)

2) Immediately after 62 months, Mrs Williams received the following
summary from ABSA Bank.

Balance Outstanding R50 636
Total interest paid R44 764
Using this information, calculate P, the initial amount that Mrs
Williams borrowed from ABSA Bank.  (5) (5)

Rustenburg Girls High 2022

a) 8.1  An investor indicates that they will be able to triple the value of the
investment at the end of 6 years. The interest rate is fixed and
compounded monthly. Calculate the annual interest rate that the investor
offers. (4)

b) Samuel decided to buy a car costing R192 000. He takes out a loan for 5
years at an interest rate of 12 % p.a. compounded monthly. Payments are
made at the end of each month
1) Calculate the monthly repayments over a period of 5 years. (4)
2) After Samuel had made 45 payments, he decides to settle the
balance on the loan. Calculate the lump sum that he will need to pay
off the loan after he has made the 45th payment. (4)

3) Determine the amount of interest paid if Samuel settled his loan as
mentioned in (b)(2) (3)
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Functions:
St Anne’s 2022
a) Given: f(x) =v2x +1

1) Give the domain of f(x)

2) If g(x) =2x—1, solve for f(x) = g(x)

b) The equation of the graphs of g(x) =

given.

Page 12 of 28

(1)
(4)

=3 and h(x) = ———+3 are
-1 x—1

1) Show that g(x) is an asymptote of h(x) and state whether it is

the vertical or horizontal asymptote.

2) Write down the domain and range of h(x).

(2)
(2)

3) Sketch the graph of h(x). Show clearly all intercepts with the
axes, the asymptotes and two points on each arm of the graph

[

AN W bsE o
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C) The graph shows the function g(x) = —x + 3 and h(x) = b*. The two
functions intersect at A (1;2).

\ y /
I\
\\
\\\ /
N //
3N
N
N (&(1; 2)
s \\
h 3 \\3 X
0
\__\
1) Determine the value of b. (2)
2) If the point A (1;2) lies on h, determine the new coordinate, A
when h is reflected about the line y = x. (1)

3) Write down the inverse function of h(x) in the form
h(x) = - (2)

4) On the graph above, sketch h~! labelling any intercepts with the
axes as well as point A (3)

5) Use the graphs above to determine the values of x for which
—2%.x +6.2*"1 < 0. (3)

Northcliff High School 2022
a iven: "
) Given: f(x) = —

1) Write down the equations of the vertical and horizontal

asymptotes. (2)
2) Calculate the coordinates of the y-intercept of f. (2)
3) If A(-5;t) lies on the graph of f, determine the value(s) of t. (1)

4) Draw a neat sketch graph of f. Label the y-intercept, the
equation of the asymptotes and the point A. (3)

3) The graph of g(x) = z—;: is a vertical translation of the graph of f
by k units. Determine the value of k, showing working. (2)
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b) The diagram below shows the graphs of f(x) =log, x and
g(x) = —x? + 4x — 3.
Point P(2;1), the turning point of g, represents a point of intersection
between f and g.

. ;‘_ I__ | W) __._.f_:;#_-a:"f
N
e
2
) b
/ \
1) Determine the value of a. (2)
2) Determine the equation of the inverse of f, in the form y =-.. (2)
3) For which values of x would 1< f~1 <4? (2)

4) Write down a possible restriction for g such that g7 would be a

function, while keeping the original range of g the same. (1)
5) For which values of x would f'(x).g'(x) < 0. (1)
C) In the diagram below, f(x) = x? + 2x — 3 where C (-1;-4) is the

turning point of f and A and B the x-intercepts. The graph of g(x) =
x + 3 passes through A and K, where K is the point of intersection
of f and g.

Line hisatangentto f at K, and the angle of inclination for h is 6.

D lieson g, with Fon f and E on the x-axis such that DEF L OE.

— E
_—/
-z
> F
C(-1;+
1) Write down the range of f. (1)
2) Determine the length of AB. (4)
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3) Show that K (2;5). (4)
4) Calculate the value of 6, the angle of inclination of h. (4)
5) Determine the length of OE when DEF is at a maximum. (4)

Crawford International 2022

a) — (5Y _ 5
The graphs of f(x) = (-) and g(x) =mx +c are drawn. A (1,5) is

2
the point of intersection of the two graphs. B (0; 171) is the y-intercept of
g, and C (0;1) is the y-intercept of f.

o X
ol U\
(6" )
1) Determine the values of m and ¢ (2)
2) Determine f~!, the inverse of f inthe form y = - (2)
3) Hence, write down the domain of f~1(x — 2) (2)
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b) 1) On the grid below, sketch the graph of f(x) = ﬁ + 3 showing

all intercepts and asymptotes clearly.
Y

(4)

2) Determine the equation of the axis of symmetry of f which has a

negative gradient. (3)
C) Given:
3x+1
p(x) =——
Rewrite p in the form p(x) =x;'_L2+n where a and n are integers. (4)
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In the figure below, the graphs of f~! with equation f~' = —/x — 2,
the inverse f, and g with equation g(x) = _?1x — 2 are drawn.

The graph of g intersects the x-axis at B and the y-axis at A.
E (x,; 0) is a point on the x-axis.

C (x.;y.) is point of intersection of f~! and g.

G and F are pointson g and f' respectively.

EGF is parallel to the y-axis such that 0 < x, < x,

34

-

B

RN

Om

1) Is f7 afunction? Justify your answer. (2)
2) Determine the equation of the function f, in the form f(x) = - (4)
3) The position of the vertical line GF is a variable such that x, <

xp < Xc

Determine the length of the vertical line segment GF, in terms
of x. (2)
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Rustenburg Girls High 2022

a) In the diagram, the graph of f(x) = —x*+2x+6 and g(x) = 2x?> —x
are drawn below. They intersectat C and D. A is the y-intersect of f.
P and Q are two points on f and g respectively such that PQ is
parallel to the y-axis.

1) Write down the co-ordinates of A (1)
2) Calculate the coordinates of C and D. (5)
3) Write down the values of x for which f(x) < g(x) (2)

4) Calculate the maximum length of PQ where line PQ is between C
and D. (4)

5) Calculate the value of x where the instantaneous gradient of fis
equal to 3. (4)

6) Determine the values ok k for which f(x) = k has:
i) Equal roots (3)

i) Two positive unequal roots (2)
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Given: g(x) = —ﬁ+ 1

1)

2)

3)

1)

2)
3)

4)

Draw the graph of g. Show all the intercepts with the axes as well

as the asymptotes of the graph (5)
Determine the equation of the symmetry line of g with positive

gradient. (2)
Determine:

¥=0 (2)

Write down the equation of A~ the inverse of h, in the form:

Y= (2)
Write down the domain and range of h™1. (2)
Calculate the values of x for which 2h(x) < —6. 4)

t(x) = log, x, is the reflection of h in the x-axis. Write down the
value of b. (1)
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Calculus:
St Anne’s 2022
a) 1) Using first principles, find f'(x) if f(x) = x* — 3x (4)
2) Determine the equation of the tangent to the graph of f at the
point where f'(x) = -1 (4)
b) Determine Z—z if y=+vax3+2vVx —% (leave your answer with positive
exponents.) (4)
SECTION B
c) Given: f(x) = —x3>+3x2+9x+5=—(x+a)?>(x—5) and f has a

stationary point on the x-axis at (-1;0).
‘ ¥

1) Write down the value of a (1)
2) Determine the coordinates of the other stationary point of f(x). (4)
3) Write down the value(s) of x for which f(x).f"(x) > 0. (3)
4) For which value(s) of k will f(x) + k have two real roots? (2)
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d) Given: f(x) = ax® +bx? +cx with f'(Z) = f/(5) =0 and f(x)

decreasing for _73 <x<5

1) Use this information to draw a rough sketch of y = f(x)

ty

3)

2) Determine the value(s) of x for which:

i) fl(x)>0 (2)
ii) f(x) is concave upwards (2)
e) A company manufactures metal tortoises to decorate one of their

products. The tortoise is made up of a large semi-circle with a radius of
R, and three smaller semicircles with radius r.

The values of R and r may vary, but R +r = 300mm.

<

A
N

1) Show that the area of the figure (in mm?) is given by:
a = 2mR% — 900mR + 1350007 (4)

2) Determine the value of R if A, the area of the tortoise, is at a
minimum. (3)
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f) The diagram shows the area bound by a parabola and a horizontal line.

Let b be the horizontal base of the area and h the heightie: h is the
vertical distance from the turning point to the base. The area A is given
by the formula:

A—th
3

The equation of the curves below is y = 4x — x2. Determine the area of
the shaded region for each of the following:

1) y

\ (4)

2)

\ (5)
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Northcliff High School 2022

a)

b)

Determine f'(x) from first principles if f(x) = —3x% + 7

Determine:

1)

2)

Doty = (2 -1 (x+4)

dx

1+3Vx

g'(x) if g(x) = z

Page 23 of 28

)

(2)

(4)

Tessa was required in a test to find the derivative of a function f(x) .
Instead of the DERIVATIVE, she (correctly) found the INVERSE

Her answer was:

S x—4
f 5

Determine the correct answer to the question.

3)

In the diagram below, g is the graph of g(x) = —x3 + bx? + cx + 3.
The graph has a stationary point at A (-1;0), a y-intercept at B and cuts
the x-axis at D.

1)
2)
3)

4)

\
E III". =,
\ / \
\ / \
% /B \
N / & III'I. Y
Af-1;0) DY i

Showthe b=1 and c=5
Determine the equation of the tangentto g at B.
For which values of x is g concave down?

Determine the x-value of the turning of f if f(x) = g'(x + 1)
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e) In the given diagram, a cone is cut out of a cylindrical piece of wood.
The cone and the cylinder have equal radii and the height of the cylinder
(H) is 2cm more than the height of the cone (h).
The ratio of the radius to the height of the cylinderis 1 : 3.

. . 1
The volume of a right circular cone = gnrzh. .
All measurements are in cm.

1) Show that the volume of wood left over, after the cone has been
cut out of the cylinder is given by:

2
_ 3,2 .2
V =2nr +37tr (5)

2) Calculate the rate of change of volume of wood with respect to r
when r=9cm. Include appropriate units with your final answer. (3)

Crawford International 2022

a) Given: m(x) = x? — 3x
1) Determine m'(x) using first principles (5)
2) Hence, determine the gradient of the tangent at x=-2 (1)

b) Determine f'(x) if:
2
F) = (i n ?)

Vx (4)

. dy . _ 2
c) Determine —= if y +xy = x* —1 (4)
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SECTION B
d) Consider the function: f(x) = ax3 + bx? + cx + d.
Draw a rough sketch graph of f where: (3)
e a<o0
e d=3
e f(-H=fMN=f-D=0
e fi=)=f D=0
"
+* L
L4
e) Calculate the values of t such that the line y = 3x 4+t is a tangent to
the curve g(x) = —x3 + x? + 8x — 12. (7)
f) A cone with radius rcm and height AB is inscribed in a sphere with

centre O and radius = 8cm. OB = x.

1
volume of a cone = Enr’h

volume of a sphere = %JTI":”

1) Calculate the volume of the sphere in terms of « (1)
2) Show that r2 = 64 — x2. (1)

3) Determine the value of x for which the volume of the cone is a
maximum. (9)
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9) Diego-the-Daredevil has spent his life pursuing his dream of participating
in the Winter Olympics. His favourite event is the Ski-jump, so he does
some research into the ramp design, as well as the mechanics and
motion of the jump. During his research, Diego discovers that, contrary to
popular belief, the ramp does not go up at the end.

The data suggests that:

The trajectory of the skier, in flight, is parabolic in nature, y =ax* +bx+c;x=0.

Skiers land at the designated “k-point” ZEJ’E metres down the slope.

The slope is inclined at 29,75° to the honzontal.

There is a vertical drop of 5m from the end of the ramp to the top of the slope.
The tangentto the curve at R is y = -0,25x + kand RS = 5 metres.

Find an equation which models the skier’s parabolic trajectory.

y

X
. (8)
Rustenburg Girls High 2022
a) Determine f'(x) from first principles given f(x) = x?> — bx, where b is a
constant. (5)
b) Determine:
1) d . .33 3]
dx [x 3?47 3)
2) dy . _( 2)2
dx By= X (4)
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C) The graph of f'(x), the derivative of f, is drawn below.
fxX)=ax®+bx*+cx+d;a+0
f’ intersects the x-axis at -5 and 1 and the y-axis at -15

¥

,’.

1) Write down the x-value(s) of:

i) The turning point of f and state whether they are local
maximum or minimum. (3)
ii) The interval in which f(x) is concave up. (2)
iii) The point(s) where the gradient of f is equal to -15. (2)
2) Show that the equation of f' is given by f'(x) = 3x% + 12x — 15 (3)

3) It is further giventhat a+b+c+d =5
i) Explain why x =1 is notaroot of f(x) (2)

ii) Hence, calculate the values of a; b ;candd. (3)
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d) The rectangular milk carton has a square base which holds 1000 cm? (a
litre) of milk. It has a specially designed fold-in top. The area of the
cardboard used for the top is three times the area of the base. The height
of the carton is h and a side of the base is x .

V_ QW

h

1
-

X

1) Show that the Total Surface Area of the carton in cm? is given by:

AGE) = dx2 41000
BERTT (4)

2) Determine the dimensions of the carton so that a minimum amount
of cardboard is used. (5)

Downloaded from eduresourceza.com



