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2 Title Engineering Mathematics-11
3 Credits 04
Lectures 03
Learning Assessment OR Tutorial 01
4 .
Hours Practical
Total hours 04
After Studying this lesson, you should be able to:
(1) To make the students understand the basic concepts, the history and tools of
Co-ordinate Geometry of three dimension.
Course o . —
5 Objective (2) Explain importance of vector calculus and its applications.
(3) Formulate and identify the characteristics of Fourier series Identify the
various types of functions.
(4) Understand the basics of second order linear differential equation.
1. Conceptual knowledge of how three-dimension geometry and importance of
sphere in engineering mathematics.
2. To apply the concept of Rank of matrices and Caley-Hamilton Theorem on
problems of linear equations. To implement the concept of eigen values and
Course vectors in engineering problems
6 3. The student has knowledge of central concepts in multivariable analysis,
Outcomes . . R el — o _
including space curves; directional derivative; gradient; multiple integrals;
line and surface integrals; vector fields; divergence, curl and flux; the
theorems of Green and Stokes, the divergence theorem and Fourier Series.
4. Students learn to solve second order linear differential equations and partial
differential equations of first order.
7
Teachin
. . . Reference g
Unit Section Introduction Number | Method
S
Coordinate Geometry of Three Dimensions:
Equation of a sphere, Intersection of a sphere and White
@ : TB2
a plane, tangent plane, Intersection of two Board &
Unit-1 spheres, orthogonality of two spheres, right | 242-309 PPT
circular cone, right circular cylinder.
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@) Matrices: Rank of a matrix, Rank of matrix by TB3 BWhgi&
reducing to normal forms, 111-131 OPaFr>T
i Consistency of systems of linear simultaneous TB3 White
Unit -1l (b) equations and its solution, 155-183 Bopalgfjr&
Eigen values and Eigen vectors, Cayley Hamilton B3 White
(©) theorem (without proof), Diagonalization of Board &
matrix. 234-270 PPT
Vector Calculus: Scalar and vector field, ]
Unit-111 @) differ_entiatior_l & integration of vector functior)s, TB1 Whate
Gradient, Divergence, Curl and Differential | 5, 459 Board &
Operator, Line, Surface and volume Integrals. PPT
Application of Vector Calculus: Green’s
Theorem in a Plane, Gauss’s and Stoke’s )
Unit-1V @ Theorem (W_ith.out proo_f) and 'Fheir applic_ation_s. TB1 B\é\g:(ljti&
Fourier Series: Expansion of simple functions in 430-466
Fourier Series, half range Fourier sine and cosine PPT
series, change of interval. Harmonic Analysis.
Differential Equations: Series Solutions of )
(2 | Second Order Linear Differential Equations with | TB1 White
Variable Coefficients (Complementary Functions | -, 550 Board &
Unit-V only), PPT
Partial Differential Equations of First Order: TB1 White
(b) Lagrange’s Form, Standard Forms, Charpit’s Board &
Method. 671-734 PPT
8 Course Evaluation
8.1 CA: 40%
8.1.1 | Attendance 5%
Assignment
8.1.2 & 20%
presentation
8.1.3 | Class test 15%
8.1.4 | Any other --
8.2 MTE 20%
8.3 End-term examination: 40%
9 Text Books & References
TB1: H.K. Dass (1999). Advanced Engineering Mathematics, S Chand.
TB2: A. R. Vasishth & D. C. Agrawal. Analytical Geometry. Krishna’s.
9.1 | Text book

TB3: Advanced Engineering Mathematics, Erwin Kreyszig, Wiley 9th Edition.

TB4: Calculus and Analytical Geometry, Thomas and Finney, Narosa Publishing
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House N. Delhi.

TB5: A Text Book of Differential Equations, M.Ray and Chaturvedi, Students
Friends & Co. Publisher, Agra.
TB6: Higher Engineering Mathematics, B.V.Ramana, Tata Mcgraw Hill.
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Course Program Outcome PSO
Outcome |1 |2 |3 |4 |5 |6 |7 |8 |9 (10|11 |12 |1 |2 |3 |4
Co1 1 /3 |3 3|12 )1 |12]2 112 (3 |1 |2 |2
CO2 2 |3 |3 31222 |12]1 212 |3 |2 |2 |2
CO3 2 |3 |3 312121 1]1|2]1 213 (3 |2 |2 |2
CO4 3 |3 |3 3|32 2|2 2|2 112 (3 |2 |2 |3
Question Bank
500
1) Find characteristic equation, eigen values and eigen vector of matrix B, where B={2 0 O0].
1 35

2) Find the equation to the sphere through the circle x*+y®+2*=9, 2x+3y+4z=>5 and the
point (1, 2, 3).
3) Find the equation to the sphere through the circle x*+y®+2*>=1, 2x+4y+5z-6=0 and

touching the plane z=0.

4) Find rank of the following matrices.

1 2 3 3 -1 2
l. 2 3 4 Il. -6 2 4
0 2 2 -3 1 2

5) Reduce the matrix A to its normal form and find the rank of A.
01 -3 -1

w O O
o1 O O

5
6) Find characteristic equation, eigen values and eigen vector of matrix B, where B =| 2
1



School Of Engineering & Technology (SOET)

7) Find the equation to the sphere through the circle x*+y®+2°=9, 2x+3y+4z=5 and the
point (1, 2, 3).
8) Find the equation to the sphere through the circle x*+y*+2°=1, 2x+4y+5z-6=0 and
touching the plane z=0.
9) Find equation of sphere for which the circle x*+y?+2z°+7y—-2z+2=0, 2x+3y+4z=8 is
great circle.
10) Find equation of sphere for which the circle x*+y*+2z°+7y—-2z+2=0, 2x+3y+4z=8 is
great circle.
11) If A and B are two square matrices. Then (AB)'=
BA' AB' AB  -BA
12) For a matrix B, (B")! isequalto
-B B B! - B!

13) If A is a singular matrix then |A|=

3 0 5
0 1 3
0 0 7

15) A square matrix A= [aij]nxn Is said to be symmetric if

14) Find

a) a; =a;fori,j €{12,..,n}
b) a;j = —a; fori,j €{1,2,..,n}
C) aij=0f0ri=j, iE{l,Z,...,Tl}

d) None of the above



1 11
1 1 1
1 11

17) A square matrix A= [ajj]nxn IS Said to be skew-symmetric if

16)If A = then 9A is

a) a;j = aj; fori,j €{1,2,..,n}

b) a;j = —a; fori,j €{12,..,n}
¢) ajj#0fori=j, i€{12..,n}
d) None of the above

18) Which of the matrix is a scalar matrix?
) 2 0]

b)

S oN m
em e

C) 1
9 [ o

19) If A and B are square matrices then (AB)'=
a) B’A’
b) A’B’
c) AB
d) BA

20)Q.11 If [1 = 2 - [168 g] then x=
x 5] _ .
21) If |3 3| = 0, then value of x is

22)If A= [_11 1 and B= [i (1)] then AB=

0 0 3 1 3 1 3 0
[O 0 [1 O] [—1 —1] [—1 —1]
1 0 0 1 0 0
23)If [ 0 b—4 7 |=10 1 7| thenthe value of aand b respectively are a=11, b=5
a—7 6 -1 4 6 -1
1 2 -1
20)IfA=14 3 2 ] then
1 2 -1

IAIF0  |A]#0 Al exists none of the above



25) If A= [411 523] then [2A=
26) For matrix A, A®=1, Al is equal to
A2 A2 A Al
27) If A is an invertible matrix then |A| is always
# 0 =0 =3 none of these
28) Consider the statements
(@ 2x+3y=0
4x+5y=0 is a homogeneous system of equations
3x+10y=9
(b) 3x+y=0
4x+10y=0 is a non-homogeneous system of equations
3x+7y=0

29) The value of (a_z

= Vif x% +y% + 22 = a?
ax)(ll_llz) y

@2 M1  ©4 @-;

30) If z = f(x,y) is homogeneous function of x, y of degree 6, then
20%2 0%z 29%2 _
x dx2 T ny 0x0y Ty ayz

(@6z (b)30z ©30 (d)6

31) lim LD ey i

h-0

(@) xat (x,y)  (b)xat (a,b) (©yat(x,y) (d)yat(ab)
32) If (x, Y) =x3+ }/3 - 2x2y2 , then (fxx)x=y=1 =
(@)1 (b)-1 ()0 (d) None of these
33) Find the total differential coefficient of x?y with respect to x when x, y connected by

x% +xy + 2.

34) Find %for x° +y° = 5a3x?,



35) Use Taylor’s theorem to expand f(x,y) = x? + xy + y? in the powers of (x — 1) and (x — 2).
Use the method of separation of variables to find the general solution to the following

differential equation. u'=

5-2u

36) Using the existence and uniqueness theorem for second order linear ordinary differential
equations, find the largest interval in which the solution to the initial value is certain to exist.
t(t2-4) y"-ty'+3t2y=0, y (1) =1, y'(1) =3.

37) Find the solution to the given initial value problem.

4y"-12y'+9y=0, y (0) =0, y'(0) =1
38) Evaluate ff, y?dydx; where R is the region bounded by the curves y* = x and y = x°.

39) Evaluate [f, v dxdy; where R is the region bounded by the curves y* = x and y = x*

40) Integrate f(x,y) = x/y over the region in the first quadrant bounded by the lines y = x, y = 2x,
x=1,,x = 2.

41) Integrate f (x,y) = x? + y? over the triangular region with vertices (0, 0), (1, 0) and (0,1).

42) Evaluate [f (x +y) dydx; where R is the region bounded by the curves x = 2,y = x, y = x + 2
and x = 0.

43) Evaluate ffR (x + y) dxdy; where R is the region bounded by the curves x =2,y = x,y =x+ 2
and x = 0.

44) Evaluate ffR md/l; where R is the region bounded by the triangle with vertices (0, 0),
(10,1) and (1, 1).

45) Evaluate ffR 73 drd@; where R is the region bounded by the curves r = 2sin8 and r = 4 sin 8.

46) Evaluate [f, r* drd6; where R is the region bounded by the curves r = 2 cos 6 and v = 4 cos 6.

3 0

6 5 2

47) If A:[O e _2} and B=|-4 -2|, then find AB and BA. Show that AB # BA.
1 -4

48)Find X and Y 'fX+Y—5 2 d X Y—3 °
) Fin an i —Ogan =0 1

49) Find rank of the following matrices



1 2 3
a) |2 3 4
10 2 2
'3 -1 2
by |6 2 4
3 1 2
50) Find characteristic equation, eigen values and eigen vector of matrix B, where B =
01 -3
: . . . 10 1
51)Reduce the matrix A to its normal form and find the rank of matric A= 31 0
11 -2



