Education and Sport Development

Department of Education and Sport Development
Departement van Onderwys en Sportontwikkeling
Lefapha la Thuto le Tlhabololo ya Metshameko

NORTH WEST PROVINCE

NATIONAL

SENIOR CERTIFICATE

_ GRADEL2
P e e e il
» MATHEMATICSP1 1}
*  SEPTEMBER2016 = !
\‘-szs!!555::-ssﬁ====5ﬁ:-u-.'g!.!_!!',!!!!E;_“EEEEEEJ,
MARKS: 150

TIME: 3 hours

This question paper consists of 8 pages and 1 information sheet.

Copyright reserved Please turn over



Mathematics/P1 2 NW/September 2016

NSC

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

This question paper consists of 10 questions.
Answer ALL the questions.

Number the answers correctly according to the numbering system used in this
question paper.,

Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining the answers,

Answers only will not necessarily be awarded full marks.

You may use an approved scientific calculator (non-programmable and non-
graphical), unless stated otherwise.

If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.
An information sheet with formulae is included at the end of this question paper.

Write neatly and legibly.
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QUESTION 1
1.1  Solve for x:

.11 7x2x-D =90 2

112  2x"+x=4 (Leave your answer correct to TWO decimal places.) 4)

113 (x-4x+520 3)

2 1

114 3x5 —5%x5 -2=0 4)

1.2 Solve for x and y simultaneously:
2x . (6)
=l y#~1land Bx— y}x+y)=0

1+y

3
1.3  Given: f(x)= Y and g(x)=3""? . Explain why f(x) = g(x) will have
x —

only ONE root. Motivate your answer. 3)
[22]

QUESTION 2

2.1  Consider the following quadratic sequence:

Xy x+2x; x+2x+3x; x+2x+3x+4x; x+2x+3x+ 4x 4+ 5x; ...

2.1.1  Write down the first 3 terms of the sequence of first differences of the
quadratic sequence. (1)

2.12  Write down the 100" term of the sequence of first differences of the
quadratic sequence. (1

2.1.3 If x=2, determine the general term of the quadratic sequence. G))

22 54; x; 6 are the first three terms of a geometric sequence.

2.2.1  Calculate x. (2)

2.2.2  Is this geometric sequence convergent? Motivate your answer by
clearly showing all your calculations. 3)

2.3 Determine the value of % for which:

60 5
ZS(3r —4) = sz (5)
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24  Consider 4; % 4 % 14 % ; ... which is a combination of 2 geometric patterns.

2.4.1  If the pattern continues in the same way, write down the next TWO
terms in the sequence. (1)

24.2  Calculate the sum of the first 25 terms of the sequence. Show all

calculations. (6)
[23]
QUESTION 3
Given: f(x)=——+1
3.1  Calculate the coordinates of the y-intercept of f. (2)
3.2  Calculate the coordinates of the x-intercept of f. 2)
3.3  Sketch the graph of f in your ANSWER BOOK, clearly showing the
asymptotes and the intercepts with the axes. (3}
3.4  Write down the range of f. (2}
3.5  Another function A, is formed by translating f 3 units to the right and 4 units
down. Write down the equation of 4. )
3.6  For which value(s) of xis h(x) < —47? 3
. . 3x -5
3.7  Determine the equations of the asymptotes of k(x) = T 3)
x —
[17]
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QUESTION 4

The graphs of f(x)= 2(x +1)* — 8 and g(x) = (%) are represented in the sketch

below. P and Q are the x-intercepts of f and R is the turning point of f . The point
A(— 2; 4) is a point on the graph of g.

Y A
g
f
A(-2:4)
< ] >
P O JQ X
R
A 4
4.1  Write down the equation of the axis of symmetry of f. (1)
4.2  Write down the coordinates of the turning point of f. (1)
4.3  Determine the length of PQ. 4)
4.4  Write down the equation of k, if k is the reflection of f in the y-axis. Give
your answer in the form y = ax® + bx + c. (3)
4.5  Write down the equation of g™', the inverse of g, in the form y = ... (1)

4.6  Sketch the graph of g~ in your ANSWER BOOK, clearly showing the
intercept with the axis as well as ONE other point on the graph of g™, (3)

47  For which value(s) of x will:

471 & (02-2 2)
472  x.f(x)<0 (4)
[19]
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QUESTION 5

Thabo bought a house for R980 000. He paid a deposit of 10% of the selling price of
the house. He obtained a loan from the bank at an interest rate of 11% per annum,
compounded monthly, to pay the balance of the selling price. He agreed to pay
monthly instalments of R10 000 on the loan.

5.1 How much money did Thabo borrow from the bank? (2)
5.2  How many months will it take to repay the loan? (6)
5.3  Calculate the balance of his loan immediately after his 90" instalment. (3)

5.4  Thabo experienced financial difficulties after the 90" instalment and did not pay
the 91% to the 95" instalment. At the end of the 96™ month he increased his
monthly instalment so as to pay off the loan in the same time interval as planned

initially. Calculate the value of his new monthly instalment. =)]
[16]
QUESTION 6
6.1  Determine f'(x) from first principles if f(x) = E )
X
6.2 Determine ﬂ if:
dx
(3)
621 y=zx-3x
5 2
622 yoI¥ =3 @
4x
[10]
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QUESTION 7

‘The function defined by f(x) = x° + px®> + gx — 12 is sketched below. A(—4; 36)
“and B are turning points of f. g is a tangent to the graph of f at D.

y
A
A(—4;36)
) C > x
f
7.1 Showthat p = 5and g = -8. ()]
72  If C(-1; 0) is an x-intercept of f, calculate the other x-intercepts of f. @
7.3  Determine the equation of g, the tangent to f at D(1 ; — 14). @
7.4  For which values of & will f(x)= g(x) + k¥ have TWO positive roots? (2)
[16]
QUESTION 8
A marathon athlete trains between two towns A and C.
—
—>
Town A Point B Town C
The athlete starts at point B which lies between towns A and C. To complete one
cycle, he runs from point B to town C, passes point B on his way to town A and then
back to point B. The road between the towns is in a straight line. The displacement S,
in kilometres, from point B after ¢ hours, is given by:
St)=—F£ +126* - 32¢
8.1  How many hours will it take the athlete to complete a full cycle and return to
point B? (3)
8.2  Calculate the distance between point B and town C, (&)
8.3  Calculate the maximum speed that the athlete has reached while training. 4
[12]
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QUESTION 9

At a certain technical school all Grade 9 learners have to choose subjects by the end of
the year. All Grade 9 learners have to choose between Mathematics and Technical
Mathematics. Thereafter they have to choose between Electrical Technology,
Mechanical Technology and Civil Technology. The probability that a learnter from this

school will choose Mathematics is f;- If alearner chooses Mathematics as a subject,
the probability that he will choose Electrical Technology as a subject is % and the

probability that he will choose Mechanical Technology is % If a learner chooses
Technical Mathematics, the probability that he will choose Electrical Technology as a

subject is % and the probability that he will choose Mechanical Technology is %

9.1  Draw a tree diagram to represent the above information. Indicate on your
diagram the probabilities associated with each branch as well as all the
outcomes. 4)

9.2  If aleamner is selected randomly, what is the probability that the learner ...

9.2.1  will choose Technical Mathematics and Mechanical Technology? (2)
9.2.2  will choose Electrical Technology as a subject? (3)
(9]
QUESTION 10

10.1 The digits O to 9 are used to form codes.

10.1.1 Determine the number of different 6-digit codes that can be formed if
repetition of digits is allowed. (1)

10.1.2 Determine the number of 6-digit codes that can be formed that starts
with a 9 and ends with a 2 if repetition of digits is not allowed. (2)

10.2 The digits O to 9 are used to form 10-digit codes. Determine the number of 10-

digit codes that can be formed if the 2 and the 3 may not appear next to each
other and if repetition of digits is not allowed. 3)

[6]
TOTAL: 150
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INFORMATION SHEET
_—bi\}bz—4ac
2a
A= P(1+ ni) A= P(l1-ni) A=PA-i)" A=P(1+1)"
T =a+n-1d Sn=§[2a+(n—1)d]
T, =ar"” S =a(r”—1) H r#l Sw:-——-a—;-1<r<1
" r—1 1-r
F= x[(1+{)" -1] po M=+
i i
. Jx+) - f(x)
"(x)= lim
;i h—0 h
X +x, ywty
d=\/(x2—x.)2+(y2—y1)2 M| L2772
2 2
y=mx+c Y=y =m(x—x) m=—)i—2-_—yl m=tan @
Xy ™4

(x=a) +(y-b)° =1

a _ b ¢
sinA sinB sinC

In AABC:

area NABC = %ab. sinC

sin(¢ + B) = sina.cos B+ cos o.sin 3

cos(a + f3) = cosax.cos B —sina.sin B
cos’ & —sin’ &

cos2¢ =41—2sin’® ¥

2costax—1
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a? =b% +¢?% ~2bc.cos A
sin(e — B) = sin ..cos B~ cosx.sin S
cos{ex— 3) = cos ae.cos B+ sinex.sin B

sin 2¢ = 2sin &.cos &

P(Aor B)y=P(A)+ P(B) — P(A and B)

p o 2= F-)
2. (x=%?













