13 GRADE MATHEMATICS CURRICULUM

CAPE PURE MATHEMATICS
UNIT 2

¢+ UNIT 2: COMPLEX NUMBERS, ANALYSIS AND MATRICES
MODULE 1: COMPLEX NUMBERS AND CALCULUS Il

(A]  Complex Numbers
Students should be able to:

1. recognise the need to wse complex numbers to find the roots of the general
quadratic equation @+ by + ¢ =0, when B - dac <0;

2 use the concept that complex roots of equations with constant coefficlents accur in
canjugate pairs;

3. write the roots of the equation In that case and relate the sums and products to a, b
and ¢;

4, calculate the sguare root of @ complex number;

3. express complex numbers in the form @ + &1 where @, & are real numbers, and

identify the real and imaginary parts;

b. add, subtract, multiply and divide complex numbers in the form a + I, where 4 and
b are real numbers;

7. find the principal value of the argument & of @ non-zero complex number, where
-m<Psm

E. find the modulus and conjugate of a glven complex number;

g. interpret modulus and argument of complex numbers on the Argand Diagram:

10.  represent complex numbers, their sums, differences and products on an Argand
diagram;

11, find the set of all points z (locus of z) on the Argand Diagram such that = satisfies
given properties;
12, apply De Molvre's theorem for Integral values of n;

13, wse e = oo 1+ sin, for real 1,
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Differentiation |

Students should be able to;

1.

A

find the dervative of e'[""I where f (x) is a differentiable function of x;

find the derivative of In f [x) (to include functions of x — polynomials or
trigonometric);

apply the chain rule to obtain gradients and equations of tangents and normals to
curves given by their parametric equations;

use the concept of implicit differentiation, with the assumption that one of the
variables is a function of the other;

differentiate any combinations of polynomials, trigonometric, exponential and
logarithmic functions;

differentiate inverse trigonametric functions;
ohtain second derivatives, £7[x), of the functions in 3, 4, 5 abave.
find the first partial derivatives of u =f¢x, v andw =fx, y, z);

find the second partial derfvatives of u = fi(x, yandw =fx, y, 2).

Integration Il

Students should be able to;

1.

express a rational function (praper and impraper) in partial fractions in the cases
where the denominators are:

(2] distinct linear factors;

(b) repeated linear factors:
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UnIT 2

ic) quadratic factors;

(d) repeated quadratic facrors;

le) combinations of (a) to [d) above (repeated factors will not exceed power 2);
express an improper rational function as a sum of a polynomial and partial fractions;
integrate rational functions in Specific Objectives 1 and 2 ahowve:

integrate trigonometric functions using appropriate trigonometric identities;

integrate exponential functions and logarithmic functions;

1

find integrals of the form J‘:—:; dr;

uze substitutions to integrate functions (the substitution will be given in all but the
most simple cases);

use integration by parts for combinations of functions;
integrate Inverse trigonometric functions;
derive and use reduction farmulae to obtain integrals;

use the trapezium rule as an approximation method for evaluating the area under
the graph of the function,

MODULE 2; SEQUENCES, SERIES AND APPROXIMATIONS

(A)  Sequences

Students should be able to:

define the concept of & sequence {m,} of terms @, as a function from the positive
integers to the real numbers;

write a specific term from the formula for the »® term, or from a recurrence
relation;

describe the behaviour of convergent and divergent seguemces, through simple
examples;

apply mathematical induction to establish properties of sequences.



(B)  Series

Students should be able to:
1. use the summation [E) notation;
2. define a series, as the sum of the terms of a sequence;
3. identify the n® term of a series, in the summation notation;
4, define the m™ partial sum 5., as the sum of the first m terms of the sequence, that is,
"
= Z i,
Fe=]
S apply mathematical induction to establish properties of series;

&, find the sum ta infinity of a comvergent series;

7. apply the method of differences to appropriate series, and find their sums;

B, use the Maclaurin thearam for the expansion of eeriag:
9. wse the Toplor theorem for the expansion of series.
(€]  The Binomial Theorsm
Students should be able to;
1. explain the meaning and use simple properties of #! and [J:_] thatis, " 7, , where

nrek

]. is the number of woys in which r objects may be
.

2 recognise that " C', that is, {“
chasen fram n distinct objects;
3. expand (2 = 5" form = @,

4, apply the Binomial Thearem to real-world problems, for example, in mathematics of
finance, science.

] Roots of Equations
Students should be able to:

1. test for the existence of a root of f (x) = 0 where f is continuous using the
Intermediate Value Theorem;

2, use interval Msection fo find an approximation for a reot in o given interal;

3. use linear interpolation to find on approximation for o root in a given intervaoi;

4, explain, in geometrical terms, the working of the Newtan-Raphsan methad;

5. use the Newton-Raphson method ta find successive approximations ta the roots of

fix) =0, where f is differentiable;

6. use o glven iteration to defermine a root of on equation te o specifted degree of
ACCUTTCY,



UNIT 2
MODULE 3: COUNTING, MATRICES AND DIFFERENTIAL EQUATIONS

(A)

(8)

Counting

Students should be able to:

1 state the principles of counting;

2. find the number of ways of arranging » distinct objects;

3. find the number of ways of arranging » objects some of which are identical;

4. find the number of ways of choosing 7 distinct objects from a set of » distinct
objects;

5. identify a sample space;

6. identify the numbers of possible outcomes in a given sample space;

7. use Venn diagrams to illustrate the principles of counting;

8. use possibility space diagram to identify a sample space;

9. define and calculate P(4), the probability of an event 4 occurring as the number of
possible ways in which .4 can occur divided by the total number of possible ways in
which all equally likely outcomes, including A, occur;

10. use the factthat 0 <P (4) < 1;

11. demonstrate and use the property that the total probability for all possible
outcomes in the sample space is 1;
12. use the property that P(4') = 1| — P(4) is the probability that event 4 does not
occur;
13. use the property P(4 . B) = P (4) + P (B} — P(4 — B} for event 4 and 5;
14. use the property P(4~B)=0o0r P (4wB) =P (4) + P (B), where A and B are
mutually exclusive events;
15. use the property P{.4 ~ B) = P(4) » P(B), where 4 and B are independent events;
16. use the property P(4.5) = M where P[B) # 0.
P(B)
17. use a tree diagram to list all passible outcomes for conditional probability.
Matrices and Systems of Linear Equations

Students should be able to:

1.

2.

operate with conformable matrices, carry out simple operations and manipulate
matrices using their properties;

evaluate the determinants of » x » matrices, 1<» <3;



(€)

3. reduce a system of linear equations to echelan form;

4, row-reduce the augmentad matrix of an #n = 11 system of linear equations, n =2, 3;

5. determine whether the system Is consistent, and if so, how many solutions it has;

b. find all solutions of a consistent system;

i invert a non-singular 3 = 3 matrix;

B. solve a 3% 3 system of linear equations, having a non-singular coefficient matrix, by
using its inverse,

Differential Equations and Medeling

Students should be able to:

1 solve first order linear differential equations V' — kv =f (x) using an integrating
factar, given that k Is o real constant or @ function of x, and fis a function;

2 solve first order inear differentiol equations given boundary conditions;

3 solve second order ordinary differential equations with constont coefficients of the
form

"+ + ey =0 =1(x), wherea b ¢ c Randf(x) fs:
(a  opolynomial,
(b)  an exponential functian,
(£)  otrigonometric function;
and the complementary function may consist of
(a) 2 real ond distinct roots:
(b} 2equal roots;
e} 2complex roots.

4, solve second order ordinary differential equation given boundary conditions;

3. use substitution to reduce o second arder ordinary differentiol equation to o suitoble
farm,



