TH-1 ENGINEERING MATHEMATICS —1II

Periods / Week — 6 Periods Th - 80
Total periods - 90 Periods 1A - 20
Examination — 3 Hours

TOPIC WISE DISTRIBUTION OF PERIODS

Sl. No Topics Units Periods

1. Differential Calculus I 25
Partial differentiation Il 08

2. Integral Calculus 1l 25
3. Differential Equation I\.: 07
4, Three dimensional Geometry V 15
5. Stastistics V) 05
6. Probability Vi 05
Total 90

OBJECTIVES :

Principle and applications in Engineering are firmly ground on abstract mathematical
structures. Students passing from secondary level need familiarization with such structure with a
view to develop their knowledge, skill and perceptions about the applied science. Calculus is the
most important mathematical tool in forming Engineering application into mathematical models.
Wide application of calculus makes it imperative to develop methods of solving differential
equations. The knowledge of limit, derivative and anti derivative needs to be exhaustively practiced.
To help a systematic growth of skill in solving equation by calculus method will be the endeavour
of this course content. Understand the concept of co-ordinate system in 3D in case of lines, planes
and sphere and it’s use to solve Engineering problems. After completion of the course the student
will be equipped with basic knowledge to form equations and solve them competently.

Unit —I: DIFFERENTIAL CALCULUS (30 Periods)

1.0 LIMITS AND CONTINUITY
L.1. Define variables, constants, function of real variables, domain and range
1.2 Explain Graphical representation of functions
I.- Absolute value function (|x|)
Greatest integer function [x].
Trigonometric function.
Inverse circular function
Exponential function (e¥)

Logarithmic function (logx)
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Signum function



1.3 Define limit of a function, Right Hand Limit, Left Hand Limit & Existence of Limits.
Mothods of evaluating limit. when x — o (Infinite limits)

1.4 State fundamental thecrem on limits. Find the standard limits.
1. Algebraic limits
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|5 Define continuity of functions at a point in the domain of the function say at (x = a)

1.6 Problems on above (1.1 —1.5)
2.0 DERIVYATIVES

31 Define derivatives of functicns at a given point (x = ¢)

d
99 Differentials dx. dy etc. Establish geometrical and physical meaning of d—i

: : o . dy . , \

Differential coeflicient / quctient, :i% , differential operator (D = d/dx)
Derivative as rate measure and extension of concept of limits. Fundamental theorem on
cerivative viz (addition rule, subtraction rule, product rule and quotient rule).

73 Standard derivative of functions such as x*, a*, log x, €%, log,x, sin %, c0s X, tan X, sin”! %,
cos 'x. tan 'x. from first principle methods.

24 Perform derivative of composite function

2.5  Perform logarithmic differentiation, Differentiation of parametric function, Differentiation
of implicity function, Diffcrentiation of a fuction with respect to another function.

2.6 Define successive differentiation (up to 2nd order).

27 Define maxima and minima, turning points, find the condition and interpret the critical
points and points of inflexions.

28 Define local extremum, Absolute maxima / minima.

2.9 Problems on above (2.1 - 2.8)
Unit— 11 : PARTIAL DIFFERENTIATION (8 Periods)

3.1 Explain functions of several variables.
3.2 State partial derivatives upto three independent variables

3. State homogeneous function of two variables and Euler's theorem on Homogenous function
for two variables.

3.4 Problems on above (3.1 — 3.3)



Unit— 111 : INTEGRAT, CALCULUS (INTEGRATION) (20 Periods)

Uni

Uni

41 Define integration as inverse process of differentiation.
42 Define indefinile anc definite integral.
43  State integrals of standard functions.
4.4 Establish formula for the following :
dx
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4.5 Explain methods of integration
(i)  Integration by substitution
(ii) Integration by decomposition of integrand
(iii) Integration by parts
(iv) Integration by Partial Fraction
4.6 Integration of some more trigonometric function.

j dx _[ dx j' dx

2cosx 1 bsinx ' a+beosx Y a+t bsin x

47 Definite integrals, properties of definite integrals.

48 Find area bounded by the function y = f (x) ordinate x =ato X = b and x axis and
the area bounded by the function x = f(y), absicissa, y =ct0y = d and y - axis
Area bounded by two curves.

4.9 Problems on above (4.1 - 4.8}

it — IV : DIFFERENTIAL EQUATION (7 Periods)

5| Define differential equation. Order and Degree of differential equation.
52 Formation of first order first degree differential equation.
53
1. Separation of variables.
2. Ilomogeneous.
3. Linear
4 Exact
54 Problems onabove (5.1 — 5.3)

t-V: ANALYTICAL GEOMETRY IN THREE DIMENSIONS (15 Periods)

6.1 Describe co-ordinates of a point in rectangular co-ordinate system.
6.2 Derive distance formula, Division formula.

6.3 Explain, DCS & DRS of a line, the formula for angle between two lines with given DRS.

Conditions of perpendicularity and patallelism.
6.4 State Equation of a plane.
6.5 Tind cquation of a plane under different conditions.
1. General form. ax + by + ¢z + d = 0, where a, b, ¢ are DRS normal to a plane.
2. Intercept form (x/a + y/b +z/c = 1)
3. Normal form
4, Passing through point of intersection of two planes.
6.6 Find angle hetween two planes.
6.7 Find perpendicular distance from a point to 2 plane.

Solution of first order and first degree differential equaticn by the following methods



6.8 Problems on above (6.1 — 6.7)
7.0 SPHERE
7.1 Define sphere, equation of a sphere

7.2
7

7.4

Find the equation of a sphere whose centre and radius is given

Derive general equation of a sphere. equation of a sphereona given diameter and equation
of a sphere passing through four non-coplanar points.

Problems on above (7.1 — 7.3)

8.0 STASTISTICS (UNIT — VI)

8.1
8.2

8.
8.
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Measur=s of central tendency (Mean, Median & Mode)

Formulaes for determination of Mean, Median & Mode.

Measure of dispersion. formulaes for mean deviation, Standard deviation and variance.
Problems on above (8.1 — 8.3)

9.0 PROBABILITY (UNIT - VII)

ol
9.2
9.3

94

Experiment, outcome, sample space, event and probability of an event.
Equally likely, mutually, exclusive independent event.

Theorems on probability.

() P (AuB)=P(A) + P(B)-P(AnB), (b) P(A) +P(A") =1
Problems on above (9.1 —9.3)
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