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Atthe end of'tl '
1€ series of courses, candi
, 1dates should b
able to-

L.

!\)

identi
req;ltlgy aILd §olve problems in general algebra which ;

al number system, trigonometry, compl tich inclygeg
coordinate geometry; ’ plex numbeyg
solve probl , ' o
e ‘p oblems on calculus which involve the diffe

1 CI. entiation and integration of various functions Solr ent rules of
on ordinary differential equation of first and secbnd Ve proble
different techniques; Order.usin
manipulate ' '

p the problems in Mechanics through the undersfading

of vectors, kinematics of motion, Forces, Newtonian 1aws; inclined
rticles in a plane, equilibrium 0frigid bodies;
] analysis of statistical data, deal with random

plane, motion ofpa
bability density functions such as

evaluate the genera

variables using different pro
Bernoulli, Binomial, Geometric and Poissonrandom variable; and

model data using the Normal Distribttionand the use of the Normal
standard tables, Hypothesis testing, Cortelation and Regression.
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vanced Pure Mathematics (3 Units)

ould be able to: |
nt set problers, Sequences

fthis course,

einall rami
d perform

fication the differe
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7 operations with 1

identify an
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Cou rse
@N’ TOPIC SUB-TOPICS DETAILS
-—TReal Numbers Real Numbers | Integers, rational and irrational numbers,
L Mathematical induction, real sequence,
and series (AP and GP), Sum to infinity of
Geometric Progression and its
I convergence, and binary operations
7. | Algebra Set Theory Elementary set theory, subset, union,
intersection, complements, Venn diagram
and its applications to word problems.

Mapping Compositions of mapping, domain, range,
one-to-one, onto mapping, inverse
functions and composite functions:

Theory of The roots of quadratic (completing the

Quadratics square, using the discriminant to
determine the roots), theory of quadratic
equations.

Polynomials | Polynomial as an.equation up to degree 3,
the Factor,theorem and the Remainder
theorem, Partial fractions.

Binomial Binomial theorem, Pascal triangle.

Theorem

Logarithms The relationship between logarithm and

Functions indices, change of base, and the natural
logarithm.

Matricésand | Matrices and Determinants of not more

Determinants | than 3 x 3, inverse, addition, subtraction,
multiplication and its applications to
system of equations up to three unknowns.

Inequalities Linear, quadratic, Simultaneous (one
linear, one quadratic) and graphical

— solution. Absolute value and intervals.
3 | Complex Complex Basic complex numbers, Algebra of
Numbers Numbers complex numbers, the Argand diagram,
complex numbers in polar form, De-
Moivre’s theorem with Proof (nth root of
T_T\\_ unity) and loci problems.
' Ngonometry | Circular Radians and Degrees conversion, length of
Measure an arc, area of a sector, area of the
—1 segment of a circle.
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Tri gopometric Trigonometric functions of gr.r ="
Functions magnitude and sim " 3gleg g

: ple tl’lg()nOl 0 any N -

equations, graphs of trigonom, Metrje Y |7
functions (Sine, Cosine, and thrlc

Inverse of trigonometric functior:lgent). 1

- i s e s, ‘

T S 1i gonometrlc?_ldentltles. Use gg

g ine | Length, gradient and mid-point of

: Strai

Bht'|

Geome - -
try line. Equation of straight line (¢gopa:
of two points and one point, and t}fd_lnate
2 elr

gradients). Association between t)
gradients of parallel and perpendici]
lines. !
Circles, parabola, ellipse, hyperbola and

Other Conic
their properties (e.g. tangents and normg) |

Equations

MAT 002: Calculus

Specific Ob jectives A ok
At the end of this course, candidates should be able to:
~ solve problems on Jimits; | Ik

tions including algebraic, 1

1.
differentiate variou

2.

(3 Units)

g func ogarithmi,

licit functions; _ |
olving practical prob

£ differentiationin s lems;

exponential, andump
apply the technique 0

and | ‘ it 8
use thetechnique ofintegration 11 solving practical problem.
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. ] _TOPIC SUB-TOPICS __DETAILS
?. Differentiation Differentiation zrtllgc;t(i)(tms of areal variable, graphs, limits
e prillocli\ }(;f\ ( (l).n}‘lnlllt}{, @fferentlation from
P pic, (‘l‘f rerenllatlpn of : algebraic
‘ Cnc lons and tll.gonomet.nc functions,
0mp051.te functions: chain rule, product rule,
|. and quotient mle_. Derivatives of implicit and
parametric functions, Higher order
derivatives.
Applicatipqs of | Rectilinear motion, tangent and normal to a
Differentiation | curve, maximum and minimum, rate"of
change and curve sketching, Maclaufinand
Taylor series.

I, |Exponential | Exponential The graph of exponential function (a"), limit

Functions Functions and derivative of the fuhetion (a). The
exponential function (&%), the graph, limit and
derivative of the‘exponential functions (&¥).

3, |Logarithm Logarithm The relationship between logarithmic and
Function Function exponential functions, the graph, limit and

| derivative of the logarithmic function (log. x).
4, |Integration Integration Standard integrals, integration as inverse of
differentiation, definite integrals, techniques
of integration (substitution method, inverse
trigonometric function, integration by parts,
Applications'of | use of partial fraction and reduction formula).
Integration Areas, volumes, numerical methods of
] | integration: Trapezoidal and Simpson mle§.
5. | Differential Differential Formulation of simple first order. differential
| Equations Equations equations, solution when the vanal.)les.are
separable, solution when the equation 1s :
homogenous and solution when the equation
is linear (Bernoulli equation) and use of an
AN initial condition. : :

6. SeCOI’ld OI' d er S eco nd Order Homogeneo}ls second Ol'del' (fl'lf.fel':ntlal
Differential | Differential equations with constant aaftae
s I(E}cél’:)?rt:stlrlisc The exponential growth and decay problems.

L\g Applications
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Specific Ob jectives
At the end of this cours

3 Units)

e, candidates should be able to:

evaluate the various operations of vectors;

.

2. solveproblems involving motion of vectors in a straight line:

3 state and apply Newton’s [aws of motion; ’

4. solveproblems of particle onan inclined plane; and

5. solve problems of forces in equilibrium and equilibrium of i

bodies.

Course Content

S/N| TOPIC SUB-TOPICS DETAILS .
1. | Vectors Vectors Scalar and vector,quantities, types of

vectors, representation and naming of
vectors,

Algebra of Addition, subtraction and scalar

Vectors multiplication, commutativity and
associativity, linear dependence and
co-linearity of vectors, perpendicularity of
vectors and the angles between two
vectors.

Vector Vector equation of lines and planes,

Equations application to geometry, Vectors in three
dimensions, and the rectangular unit
vectors i, j, and k. Representation of
vectors in terms of rectangular
coordinates, scalar and vector functions.

Vector Differentiation of vector functions:

Functions integration of vector functions (0n°
integral and differential operators of at

‘ most order 3).

2. | Kinematics of | Motion ina | Unit vectors, position vectors; speed,
Motionina | straight line velocity, acceleration and displac‘em‘?“t m
Straight Line simple cases. Area under 3 velocity-time

i X | graph representing displacement, a0
gradient of velocity-time graph- fa
representing acceleration. Gradient 0
displacement-time w
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| Rectilinear Rectilinear motiop with uniform
motion acceleration, motion under gravity, and
graphical method.
Motion in a Rectangular tomponents of velocity and
plane acceleration, resultant velocity, relative
| | velocity and relative ath.
T Newtonian Newtoni_an Energy, work and power (simple cases).
> Mechanics Mechanics
Force and Force and motion, momentum, Newton’s
Motion laws of motion, different kinds of forces
(gravitational reactions, tensionyand
thrust), motion of connected particles, the
Atwood’s machine (simple'cases) and
motion of a particle on an clined plane.
‘,4, Forces and Forces and

Forces acting at variots points of a rigid

body, parallel fores, couple, moment and

application of veetors in statics (simple

cases).

Frictiongsmooth bodies, tension and

thrustybodies in equilibrium (rough,

horizontal and inclined planes). Centre of

gravity (simple cases).

5. | Equilibrium of Equilibrium of | Mement of inertia, radius of gyration,
aRigid Body | a Rigid Body “|/parallel and perpendicular axes theorems,

kinetic energy of a body rotating about a
Lg* fixed axis (simple cases).

i Equilibrium Equilibrium

[

r Frictional

|

li forces and

| centre of mass
!

MAT004:  Statistics (3 Units)

Specific O jectives

tthe endof this course, candidates should be able to: AP
;' analyze data sets using descriptive measure and pictorial analysis;
~Solve problems using probability theory; _ ,
S “Valuate Random variable by apply Probability Density Function
and Probability Distribution Function; o ‘
4 tegt hypothestgs by applying Normal distribution, Student t, and
5 Norma] standard table; and

Solve problems on Regression and Correlation.
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| SIN | TOPIC SUB-TOPICS [ DETAILS\
| .| Descriptionupt D@E@zﬁSWWW-READM‘F&mme
of Data Set and graphical representatiop of dat s
(histogram, bar chart, pie chart 0 Eil
frequency polygon). Measure 0’ ¢ an‘;: ?llnd
tendency for grouped and ungrouped gat
(mean, median and mode). :
Measure of dispersion for grouped and
ungrouped data (mean deviation, standard
deviation and variance). Skewnegs ang
Kurtosis.
2. | Mathematics | Mathematics | Permutation and Combination,m
of Counting | of Counting principles of probability theory, discrete an
continuous random variables.
3. | Random Probability Probability Density\Function and
Variables Probability Distribution Function.
Discrete Find the mean and variance from a
Random probability distribution table and the linear
Variables propetties of expectation and variance.
Discrete Expectation and variance of the following
Probability diStributions: Bernoulli, Binomial,
Density Geometric and Poisson. Use of the
Function, Binomial and Poisson tables.
Expectation
and VariancCe ]
4. | Normal NotmalTable | Use of Standard Normal table, Normal
Random | distribution as a model for data and its
Variables Significance | applications to real life problems.
Testing Test of hypothesis, errors in hypothesis
testing, significance tests using NO_I'mall i
distribution and Student t-distribution, C
square test (goodness of fit test and i
contingency table), one sample mean N 0
difference of mean, one sample proporti®
test. :
5. |Regression | Simple Types of correlation, simple correlation .
and ‘Regression simple linear regression.
Correlation and ‘ ‘ |
Correlation = | . — ,
6. |Basic Types of Simple sampling u?chniques,_ o sl
Samling . | Semolin. . | nfinte sampling siZee, 107 ) |
Techniques | Techniques ~ | : :
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