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Probability and Counting Principle

Question 1
N and M are two events. P(N) = 0.3 and P(M) = 0.4 and P(M or N) = 0.6
Are events N and M independent? Motives your answer by showing relevant calculations?

[5]
Question 2
If P(A) = 0.45 and P(B) = 0.3. Calculate P(A or B) if
2.1 A and B are mutually exclusive events. (3)
2.2 A and B are independents events. (4)
(7]
Question 3
It is given that two events, A and B are independent. P(A4) = Eand P(B) =0.35
Calculate the P(4 or B). [4]
Question 4

The sports director at a school analysed data to determine how many learners play sport and what
the gender of each learner is. The data is presented in the table below.

DO NOT PLAY PLAY SPORT TOTAL
SPORT
Male 51 69 120
Female 49 67 116
Total 100 136 236
4.1 Determine the probability that a learner, selected at random, is:
4.1.1 Male (2)
4.1.2 Female and plays sport (2)
4.2 Are the events 'male' and 'do not play sport' mutually exclusive? Use the values in the
table to justify your answer. (2)
4.3 Are the events 'male’ and 'do not play sport' independent? Show ALL calculations to support
your answer. (4)

[10]

Example 1
1. How many different outfits can be combined using a shirt and a pair of pants from? 3 shirts
(red, white or black) and 2 pairs of pants (black or green)

Sitting arrangement

Example 2
Five boys and four girls are to be seated randomly in a row. In how ways can:

(a) five boys and four girls sit in the row.

(b) they sit in a row if a boy and his girlfriend must sit together?

(c) they sitin a row if the boys and girls are each to sit together?

(d) they sit in a row if just the girls are to sit together?

(e) they sitin a row if just the boys are to sit together?

(f) What is the probability that the row has a girl at each end?

(h) What is the probability that the row has girls and boys sitting in alternate positions?

Example 3

Six players of a volleyball team stand at random positions in a row before the game begins. X and
Y are two players in this team. Determine the probability that X and Y will not stand next to each
other.



Digit
Example 4
The digits 0,1,2,3,4,5,6, 7 and 8 are used to make 4 digit codes.
(a) how many unique codes are possible different if the digits may be repeated?
(b) how many unique codes are possible different if the digits may not be repeated?
(c) In the case where digits may be repeated, how many codes are numbers that are greater than
2 000 and even?
(d) In the case where digits cannot be repeated, how many codes are numbers that are greater than
2 000 and divisible by 4?
(e) What is the probability that a code will contain at least one 7? The digits may be repeated.
(9) how many codes can be formed between 4 000 and 5 000? The digits may be repeated.

Financial Mathematics
Compound and Simple interest

Example 1
Matha invests R4 000 in an account paying 8% per annum compounded annually. How long will it

take for the investment to double?

Example 2

Find the time taken for a certain sum of money to double if the interest rate is 11,2% per annum
compounded semi-annually.

Example 3

R1 430,77 was invested in a fund paying i% p.a. compounded monthly. After 18 months the fund had
a value of R1 711,41. Calculate i.

Future Value Annuity

Example 1
An investment of R300 per month, with the first, of 30 payments, made in one month’s time,

matures to Rx after three years. Interest is paid at a rate of 18% per annum, compounded monthly.
Determine x.

Example 2
How long should an investor continue to make monthly investments of R1 200 at a rate of 12% per

annum compounded monthly if he wishes to have at least R200 000 in order to buy a car cash?
Assume that his first payment is immediately and that his last payment is made on the day the
investment matures.

Example 3
Manuel decides to save a monthly amount of R250 for the next ten years. His bank offers him an

interest rate of 8% p.a. compounded monthly for this period. After the ten years the bank will offer
him 12% p.a. compounded monthly if he does not withdraw the money for the following three
years. How much will he have in the bank at the end of the 13 years?

Example 4

Prince pays R3 500 into a saving account at the end of each month starting in 4 month’s time. The
interest is 18% per annum compounded monthly. He pays his final R3 500 five months before the
time he wishes to withdraw the money. If the investment period, starting from now, is 8 years,
calculate the future value of the investment at the end of the 8 year.



Sinking Fund

A company purchase a new vehicle for R200 000. The vehicle is expected to depreciate at a rate of
24% p.a. on reducing balance. It is expected that the vehicle will be replaced after 5 years. A sinking
fund is set up for a purpose. If the replacement cost of the vehicle increases by 18% p.a.
compounded annually, Calculate:

a) the value of the vehicle after 5 years.

b) the cost of a new vehicle after 5 years.

c) the total required value of the sinking fund, if the old vehicle is sold and the proceeds contribute
towards the new vehicle

d) the monthly instalment paid into the sinking fund if the interest rate is 15% p.a. compounded
monthly and payment start 1 month after the vehicle is initially purchased.

Presented Value Annuity

Example 1
Mandla takes out a bank loan to pay for his new car. He repays the loan by means of monthly

payments of R5000 for a period of five years starting one month after the granting of the loan. The
interest rate is 24% per annum compounded monthly. Calculate the purchase price of his new car.

Example 2
Zama plans to buy a car for R135 000, 00. He pays a deposit of 15% and takes out a bank loan for the

balance. The bank charges 13, 5% p.a. compounded monthly. Calculate:

a) The value of the loan borrowed from the bank

b) The monthly repayment on the car if the loan is repaid over 6 years

Example 3

A loan of R1 000 is paid off by equal monthly payments of R88,85 per month at a rate of 12% p.a.
compounded monthly. How long does it take to amortise the loan, if the first payment is made at
the end of the first period.

Example 4
A loan of R120 000 is paid off over a period of 8 years by equal monthly payments at an interest rate

of 8% p.a. compounded monthly.
Determine the balance outstanding on loan after 6 years.

Example 5
Sandile buys future to the value of R10 000. He borrows the money on 1 February 2010 from a

financial institution that charges interest at a rate of 9, 5% p.a. compounded monthly. Sandile agrees
to pay monthly instalments of R450. The agreement of the loan allows Khetha to start paying these
equal monthly instalments from 1 August 2010.

a) Calculate the total amount owing to the financial institution on 1 July 2010.

b) How many months will it take Khetha to pay back the loan?

c) What is the balance of the loan immediately after Khetha has made the 25th payment?
d) What is the value of the final payment.



Example 6
Sakhile decided to buy a house for his family for R800 000. He agreed to pay monthly instalments of

R10 000 on a loan which incurred interest at a rate of 14% p.a. compounded monthly. The first
payment was made at the end of the first month.

a) Show that the loan would be paid off in 234 months.

b) Suppose the father encountered unexpected expenses and was unable to pay any instalments at
the end of the 120th, 121st, 122nd and 123rd months. At the end of the 124th month he increased
his payment so as to still pay off the loan in 234 months by 111 equal monthly payments. Calculate
the value of this new instalment.

Fuctions

Question 1
S(-2 ; 0) and T(6 ; 0) are the x-intercepts of the graph of f(x) = ax? + bx + ¢ and R is the
y-intercept. The straight line through R and T represents the graph of g(x) = —2x + d.

4;}_
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1.1 Determine the value of d. 2
1.2 Determine the equation of f in the form f(x) = ax? + bx + c. 4)
1.3 If f(x) = —x? + 4x + 12, calculate the coordinates of the turning point of f. 2
1.4 For which values of k will f(x) = k have two distinct roots? (2)
[10]
Question 2
Consider the function f(x) = % -2
2.1 Write down the equations of the asymptotes of f. 2
2.2 Calculate the intercepts of the graph of f with the axes. 3)
2.3 Sketch the graph of f 3)
2.4 Write down the range of y = —f(x). (1)
2.5 Describe, in words, the transformation of f to g if f(x) = i -2 2
[11]



Question 3

S(1; 18) is the turning point of the graph of f(x) = ax? + bx + c. Pand T are x-intercepts of f. The

graph of g(x) = —2x + 8 has an x-intercept at T. R is a point of intersection of f and g.

Ty
S(1 : 18)

3.1 Calculate the coordinates of T.

3.2 Determine the equation for f in the form f(x) = ax? + bx + c¢. Show ALL your working.

3.3 If f(x) = —2x? + 4x + 16, calculate the coordinates of R.
3.4 Use your graphs to solve for x where:

341f(x) = g(x)

Question 4
Given (x) = ﬁ + q . The point A(2;3) is the point of intersection of the asymptotes of f.
The graph of f intersects the x-axis at (1;0). D is the y-intercept of f.

¥

AT

4.1 Write down the equations of the asymptotes of f.

4.2 Determine an equation of f.

4.3 Write down the coordinates of D.

4.4 Write down an equation of g if g is the straight line joining A and D.

4.5 Write down the coordinates of the other point of intersection of f and g.

()
(4)
(4)

(2)
[12]

(2)
(3)
(2)
(3)
(4)
[14]



Question 5
5. Given: h(x) = %

5.1 Draw a sketch of h. (2)
5.2 Determine the values of m for which y = mux intersect the graph of h. 3)
x—1
53Given h(x) = (1) -2
5.3.1 Sketch the graph of h(x) and h~1(x) on the same set of axis. ()
5.3.2 Calculate the equation A= (x) (3)
5.3.3 Determine the values of x for which h(x).h™1(x) < 0. 2
[15]
Question 5

Sketch below are the graph of g(x) = k*, where k > 0 and y = g~1(x). (2;36) is a point on g.

<H
0

g

5.1 Determine the value of k. 2
5.2 Give the equation of g~ in the formy = --- 2
5.3 For which value(s) of k is g~1(x) < 0? 2)
5.4 Write down the domain of h if h(x) = g7 1(x — 3). (1)
5.5 Sketch the graph of the inverse of y=1. 2
5.6 is the inverse of y=1 a function? Motive your answer. 2
[11]



Question 6
The diagram below shows the graphs of g(x) = ﬁ + g and f(x) = logs x.

e y = —1 is the horizontal asymptote of g.
e B(1;0) is the x —intercpt of f.
e A(t;1) is the point of intersection between f and g.
e The vertical asymptote of g intersects the x — axis at E and horizontal asymptote at D.
e OB=BE
y=-1

6.1 Write down the rage of g. ' 2
6.2 Determine the equation of g. 2
6.3 Calculate the value of t. 3)
6.4 Write down the equation of f %, the inverse of f, in the formy = - (2)
6.5 For which values of x will f~1(x) < 3? (2)
6.6 Determine the point intersection of the graphs of f and the axis of symmetry of g that
has a negative gradient. 3)
[14]

Calculus

Question 1
Determine the derivatives of the following by first principles.
(@f) =1+x2  (b)f(x) =222 (c) () =52

Question 2
2. Determine:

— |3 1
2.1.1D,[(2x — 3)(x + 4)] 212D, = [\/§+ﬁ]
1
2 x2+ V%2
213D, = [(x* —Vx)'] 214 D, = [ =
_ [2p%+3p+1 dy . _ 2x3+42x2-24x

2.1.5 Dp = [T] 2.1.6 E lfy = —3—x



Question 3

1. Determine the Equation of the tangent to the curve y = 3x2 — 2x + 2 atx = 4

2. Determine the Equation of the tangent to the curve y = x3 — x? — 35x — 50 at the point where
x = —3. Find the coordinates of the point where the tangent meets the curve again.

3. Find the point on the graph of y = x? — 5x — 1 for which the gradient is —2.

4. Find the value of pify = p —9xisatangenttoy = —x3 + 3x — 2.

5.Theliney = —6x — 2 is a tangent to the graph of f(x) = ax® + bx?2. Find the value of a and b if
the point of tangency is (1; —4).

6. Find the point on the graph of xy = 4 for which the gradient is —4.

Question 4
Given: g(x) = (x — 6)(x —3)(x + 2)
4.1 Calculate the y-intercept of g. (1)
4.2 Write down the x-intercepts of g. (2)
4.3 Determine the turning points of g. (6)
4.4 Sketch the graph of g. (4)
4.5 For which values of x is g(x). g'(x) < 0. (3)
[16]
Question 5

The graph of h(x) = —x3 + ax? + bx is shown below. A(-1;3,5) and B(2; 10 ) are the
turning points of h. The graph passes through the origin and further cuts the x-axis at C and
D.

B(2:10)

A(—1:-3.5)

5.1 Show thata = and b = 2. (5)

5.2 Calculate the average gradient between A and B. (2)

5.3 Determine the equation of the tangent to h at x = —2. 4)

5.4 Determine the x-value of the point of inflection of h. (3)

5.5 Use the graph to determine the value(s) of p for which the equation —x3 + ;xz + 6x +

p = 0 will have ONE real root. 3)
[17]



Question 6
The graphs of f(x) = ax® + bx? + cx + d and g(x) = 6x — 6 are sketched below.
A(—1;0)and C(3; 0) are the x-intercepts of f. The graph of f has turning points at A and B.
D(0; — 6) is the y-intercept of f. E and D are points of intersection of the graphs of f and g.

A(—1:0) / I.'III G0 ~
(/ \ =) ."II
.-"';/ A\ , -'III
/ - f
.\\ /
5.1 Showthat=2;b=-2;c=—10and d = —6. (5)
5.2 Calculate the coordinates of the turning point B. (5)
[10]
Question 6
A cubic function f has the following properties:
1
e f3)=r®=r-n=0
’ ol _l _
« F@=f(-3)=0
e f decreases for xe [—g; 2] only.
Draw a possible sketch graph of f, clearly indicating the x-coordinates of the turning points
and ALL the x-intercepts. [4]
Question 7
The function defined by f(x) = x3 + ax? + bx + c is sketch below.
P(—1;—1) and R are Turning point of f.
T
s
5 <
P(— 1 :— 1)
R
6.1 Showthata = 1and b = —1. (6)
6.2 hence, or otherwise, determine the x-coordinate of R (3)
6.3 Write down the co-ordinate of a Turning point of h is defined by h(x) = 2f (x) — 4. (2)
[11]
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Number pattern

Question 1
1.1 A geometric sequence has T3 = 20 and T, = 40
Determine:
1.1.1 The common ratio (1)
1.1.2 A formula for T, (3)
1.2 The following sequence has the property that the sequence of numerators is arithmetic
and the sequence of denominators is geometric: %,_?1 ; % -
1.2.1 Write down the FOURTH term of the sequence. (1)
1.2.2 Determine a formula for the nth term. 3)
1.2.3 Determine the 500th term of the sequence. (2)
1.2.4 Which will be the first term of the sequence to have a NUMERATOR which is
less than -59? 3)
[13]
Question 2
2.1 Given the arithmetic sequence: w—3; 2w-4;23 - w
2.1.1 Determine the value of w. (2)
2.1.2 Write down the common difference of this sequence. (1)

2.2 The arithmetic sequence 4 ; 10 ; 16 ; ... is the sequence of first differences of quadratic
sequence with a first term equal to 3.

Determine the 50t term of the quadratic sequence. )
[8]
Question 3
3.1 Given the following quadratic number pattern: 5; —4; —19; —40; ...
3.1.1 Determine the constant second different of the sequence. (2)
3.1.2 Determine the n'"* term (T;,) of the pattern. 4)
3.1.3 Which term of the pattern will be equal to —259397? 3)
3.2 The first three terms of an arithmetic sequence are 2k — 7; k + 8; 2k — 1.
3.2.1 Calculate the value of the 15" term of the sequence. )
3.2.2 Calculate the sum of the first 30 even terms of the sequence. 4)
[18]
Question 4
Given the arithmetic series; 2+9+16+...... +(to 251 terms)
4.1 Write down the fourth term of the series. 2
4.2 Calculate the 2515 term of the series. 4)
4.3 Express the series in sigma notation. (3)
4.4 Calculate the sum of the series 4)
4.5 How many terms in the series are divisible by 4. (5)
[18]
Question 5
5.1 Given the quadratic sequence: —1; —7; —11;p; ...
5.1.1 Write down the value of p. ()
5.1.2 Determine the n"* term of the sequence. 4)
5.3 The first difference between two consecutive terms of the sequence is 96.
Calculate the value of these two terms. “4)

5.2 The first three terms of a geometric sequence are: 16; 14; 1
5.2.1 Calculate the value of the 12" term.

11



5.2.2 Calculate the sum of the first of the 10 terms of the sequence.

Question 6
Given the arithmetic series: -7 -3+1+ ... +173
6.1 How many terms are there in the series?
6.2 Calculate the sum of the series.
6.3 Write the series in sigma notation.

Question 7

Consider the sequence: 3;9;27; ...
Jacob says that the fourth term of the sequence is 81.
Vusi disagrees and says that the fourth term of the sequence is 57.
7.1 Explain why Jacob and Vusi could both be correct.
7.2 Jacob and Vusi continue with their number patterns.
Determine a formula for the nth term of:

7.2.1 Jacob's sequence

7.2.2 Vusi's sequence

1)
(4)
[7]
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