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TRIALS EXAMINATION 2019

TIME: 3 HOURS

EXAMINER: Mrs C Jacobsz

Moderators: Mrs D Bolton and Mr Raghunandan
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DURBAN GIRLS COLLEGE

MATHEMATICS PAPER |

150 MARKS

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

This question paper consists of 20 pages ( pages 19 and 20 are blank for you to use if
necessary) and an information sheet of two pages.

Read the questions carefully.

ALL questions must be answered in the answer book provided.

Diagrams are NOT necessarily drawn to scale.
All answers must be given correct to one decimal place where necessary,
unless stated otherwise.

Approved calculators may be used, unless stated otherwise.

All the necessary working details must be clearly shown.
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QUESTION 1

a) Solve for x:
1. 2x(3x+4)=0;x€Z (2)
2. 2x*—4x+1=0 (3)

b) Solve for x and y in the following simultaneous equations:
3y+x=2andy?’+x=xy+y (6)
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o) Given: (x + 2)(x —3PWnigaded from eduresourceza.com

1. Solve for x.

2. Hence, determine the sum of all the integers satisfying the inequality x* + 2x —8 < 0. (2)

QUESTION 2

-1+V16—-m?

a) The roots of a quadratic equation are X = p

For which value/s of m will the roots be equal?

[17 marks]
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b) Given the foIIowing%%M\éﬂcl)%gwgm—eaguresourceza'com

1. Without solving for x, show that the solution to the above equation lies in the interval

2<x<4. (3)

2. Now, solve the above equation. (5)
3. Without any further calculations, solve the equation —vx —2 =4 — x. (1)
[12 marks]
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a) Given the following sequence: 7;10;15;22;31;42; ......

Determine the general term, T,,. (4)

b) The sum of the fourth term and the eighth term of an arithmetic series is 84, and the sum of
the first 10 terms is 385. Calculate the first 3 terms of the series. (8)

[12 marks]
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Riley wants to buy a car valued at R550 000.

a) Calculate the book value of the car after 4 years if it depreciates on a reducing balance
at an interest rate of 17,5% p.a. (2)

b) If the effective interest rate is 17,5% p.a., calculate the nominal interest rate per annum,

compounded monthly. (3)

c) If Riley invests R350 000, at an interest rate of 8,2% compounded half-yearly. How long will it
take her to save until she has R550 000 to buy the car? Give your answer in years and
months. 4)
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d) 1. Riley decides that Q@‘Q’é”?@gﬁﬁléf %?@r%@%ﬁ@?%%é}ﬂ iRterest. She decides to put
the R350 000 down as a deposit and borrow the balance of R200 000 from her bank. She
will repay the loan over 4 years by means of equal monthly instalments, starting 1 month
after the granting of the loan. The interest rate is 12% per annum compounded monthly.

Calculate her monthly repayments. (4)

2. After 3 years, Riley receives a bonus of R59 500 from work and decides to pay off the
balance of her loan. Calculate if the R59 500 will be enough to settle her loan with the
bank. (4)

[17 marks]
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a) Given: g(x) = —(x — 2)2+ 3 and p(x) = ﬁ + 2.

1. Write down the coordinates of the turning point of graph g. (2)
2. Write down the equations of the asymptotes of graph p. (2)
3. Write down the range of graph m, if m(x) = p(x) — 5 (2)

b) The graph of f(x)=a.b" + q is sketched below. Points K(0; —2) and R(1; —4) are on the

curve. Determine the value(s) of a,b and q. 4)
y
o X
2............................................................{ ...................................... -.).;..._...:...1 ........... »
K(0; —2)
R(1; —4)
[10 marks]
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a) Given, f(x) = —x + x? determine f'(x), using first principles.

b) ¥y = Vax3 + 2v/x — % calculate Z—i’. Leave your answer with positive exponents.
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QUESTION 7
The graphs of f(x) = —x3 + 3x + 2 and g(x) = —x + 2 are drawn below. The graphs intersect
at P and Q. Points R and T are the turning points of f(x). The x-intercepts of f(x) are at Q and

a) Determine the length of TQ. (3)
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b) 1. Determine the co%?&?‘fﬁk@@gw. from eduresourceza.com (3)

2. Determine the co-ordinates of the turning points of f(x) + 2. (2)

c) For which values of x is f'(x) > 07? (2)
d) For which values of x is f'(x) < 0 and f"'(x) > 0 simultaneously? (2)
e) What do you notice about the function of g(x) and g~1(x)? Explain your answer. (3)
[15 marks]
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a) The parabola in the figure below represents the curve of f’(x) . The parabola is the
derivative of the cubic function f (x)=ax’ +bx* +cx+d .

¥

A
S &)
4 \
> X
I ~_, — 3
1. Write down the gradient of the tangent to f(x) at the point where x=0 (1)
2. Write down the x —coordinates of the turning points of the curve of f (x) (2)
3. For what values of x is the graph of f (x) decreasing? (2)

b) If you are given a cubic function, g(x) = mx3 + nx? + sx + t, determine the

x-coordinate of the point of inflection of g(x) in terms of m and n. (4)

[9 marks]
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The figure below represents the graphs of f(x) and g(x).

Yy
flx) A

a) Calculate the value of g(3)— 1 (0)

b) Write down a common factor of f(x) and g(x).

c) State the values of x for which g(x).f(x) = 0.

d) State a possible restriction so that g (x) has an inverse that is a function.
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e) Determine the equa?gnv%? 'é’ a?)?jjl}c\rﬁzl{anfoergnu)r)eé .(.).Lioacsee %r? 9our restriction in (d). (5)

f) Sketch g(x) and g’1 (x) using your answers from (d) and (e) above.

Clearly showing at least two points, which must include any intercepts with the
axes. Any asymptotes must also be clearly shown. (3)

[14 marks]
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An open rectangular box is made of a very thin sheet of metal. The volume is 128 ¢cm? and the
base of the box has a width of x cm and a length of (4x) cm.

h
x
dx
a) Show that the total surface area of the box can be written as (4x2 + Zﬂ) cm?. (5)
b) Calculate the height of the box for which the surface area is a minimum. (4)

[9 marks]
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a) The probability that the Springbok Team has all its players fit to play is 70%. The probability

that they will win a game if all their players are fit is 90%. When they are not fit, the probability
of them winning becomes 45%.
Draw a tree diagram to illustrate this situation and hence calculate the probability of them

winning their next game. (6)

b) Given that A and B are independent events. Calculate the value of x and y if:

P(B only) =0,3

P(A and B)=0,2

P(A only)=x

P(A"orB)=y (4)

[10 marks]
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QUESTION 12 Downloaded from eduresourceza.com

a) Observe the pattern below:

moo
mooOwo
mooOmW>
moOo

D
E

moo

D
E E E

If the total number of letters in the pattern is 361, which letter will the last row consist of? (4)
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b) Consider the following geometric series: 5 + -+ 2 + -

1. If A is the sum to infinity of the given series, evaluate A.

2. If B is the sum of the first n terms of the given series, find B in terms of n.

5

3. Find the nearest integer value of n for which A — B > Tooa
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[14 marks]
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