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Course Objectives 

• To understand geometrical aspects of curvature and elegant application of differential 
calculus and improper integrals, Gamma, Beta and Error functions which are needed 

in engineering applications. 

• The goal of this course is for students to gain proficiency in calculus computations. In  
calculus, we use three main tools for analyzing and describing the behavior of 

functions: limits, derivatives and vector calculus. 

• To acquaint the student with mathematical tools needed in evaluating multiple 
integrals and their usage. 

• To make the student acquire sound knowledge of techniques in solving ordinary 

differential equations and partial differential equations. 

• To introduce sequence and series which is central to many applications in 
engineering. 

 
Course Outcomes 

The students will learn: 
1. To apply differential and integral calculus to notions of curvature and to improper 

integrals. Apart from various applications, they will have a basic understanding of 

Beta and Gamma functions. 
2. The tool of power series and Fourier series for learning advanced Engineering 

Mathematics. 
3. To deal with functions of several variables that is essential in most branches of 

engineering. 
4. To find an appropriate method for a given integral and use Green, Gauss and Stokes 

theorems to simplify calculations of integrals and prove simple results. 
5. To understand the ideas of differential equations and facility in solving simple 

standard examples. 
6. To improve facility in algebraic manipulation. 

 
UNIT I - Calculus 

              Evolutes and involutes; Evaluation of definite and improper integrals; Beta and 
Gamma functions and their properties; Applications of definite integrals to evaluate surface 
areas and volumes of revolutions. 
 

UNIT II - Multivariable Calculus: Differentiation 

                Limit, continuity and partial derivatives, directional derivatives, total derivative, 
Maxima, minima and saddle points; Method of Lagrange multipliers; Gradient, curl and 
divergence. 
 

UNIT III - Multivariable Calculus: Integration 

                Multiple Integration: double and triple integrals (Cartesian and polar), change of 

order of integration in double integrals, Applications: areas and volumes, Center of mass and 



Gravity (constant and variable densities). Theorems of Green, Gauss and Stokes,  Simple 
applications involving cubes and rectangular parallelepipeds. 
 

UNIT IV- Differential Equations 

               Introduction to Ordinary differential equations: Linear ordinary differential 
equations of second and higher order with constant coefficients. Introduction to Partial 
differential equations: Linear Partial differential equations of second and higher order with 

constant coefficients. 
 
UNIT V - Sequences and Series 

                 Convergence of sequence and series, tests for convergence, power series, Taylor's 

series. Series for exponential, trigonometric and logarithmic functions; Fourier series: Half 
range sine and cosine series, Parseval’s theorem. 
 
 

SUGGESTED READINGS 
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Delhi. 

3. Ramana B.V, (2010),Higher Engineering Mathematics, 11th Reprint, Tata McGraw Hill 
New Delhi. 
4. N.P. Bali and Manish Goyal, (2010), A text book of Engineering Mathematics, Laxmi 
Publications. 

5. Hemamalini. P.T, (2014), Engineering Mathematics, McGraw Hill Education (India) 
Private Limited, New Delhi. 
6. W. E. Boyce and R. C. DiPrima(2009), Elementary Differential Equations and Boundary 
Value Problems, 9th EditionWiley India. 

7. S. L. Ross(1984), Differential Equations, 3rd Ed.,Wiley India. 
8. E. A. Coddington(1995), An Introduction to Ordinary Differential Equations, Prentice Hall 
India. 
9. G.B. Thomas and R.L. Finney, (2002),Calculus and Analytic geometry, 9th 

Edition,Pearson. 
10. E. L. Ince,(1958),Ordinary Differential Equations, Dover Publications. 
11. G.F. Simmons and S.G. Krantz,(2007), Differential Equations, Tata McGraw Hill. 
12. Erwin kreyszig, (2006),Advanced Engineering Mathematics, 9th Edition,John Wiley & 

Sons. 
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  S.NO Topics covered No. of 

hours 

 UNIT I   CALCULUS  

1 Introduction to Calculus, Differentiation and Integration 1 

2 Concept of Curvature, Evolutes and Involutes  1 

3 Problems based on the concept of curvature 1 

4 Problems based on Evolutes 1 

5 Problems based on Involutes 1 

6 Basic problems in integration  1 

7 Evaluation of definite and improper integrals 1 

8 Concept of Beta and Gamma functions and their properties 1 

9 Problems based on Beta and Gamma functions 1 

10 Tutorial 1 (Involutes, evolutes and Beta and Gamma functions) 1 

11 Applications of definite integrals to evaluate surface areas  1 
12 Problems based on Applications of definite integrals to evaluate surface 

areas  

1 

13 Problems based on Applications of definite integrals to evaluate surface 
areas 

1 

14 Applications of definite integrals to evaluate volumes of revolutions 1 

15 Problems based on Applications of definite integrals to evaluate 
volumes of revolutions 

1 

16 Tutorial 2 (Applications of definite integrals to evaluate surface areas 
and volumes of revolutions)  

1 

                                                                                                          Total 16 

 UNIT II   MULTIVARIABLE CALCULUS: DIFFERENTIATION  

17 Introduction to Limits and Continuity 1 

18 Continuity and partial derivatives 1 

19 Problems based on Continuity and partial derivatives, 1 

20 Directional derivatives 1 

21 Definitions  - Total derivative 1 
22 Problems based on directional derivatives and total derivatives  1 

23 Tutorial 3 (Problems based on limits, continuity and derivatives) 1 

24 Maxima, minima and saddle points 1 

25 Problems based on the concept of Maxima, minima and saddle points 1 



26 Problems based on the concept of Maxima, minima and saddle points 1 
27 Method of Lagrange multipliers.  1 

28  Problems based on the method of Lagrange multipliers. 1 

29 Gradient, curl and divergence 1 

30 Problems based on  Gradient, curl and divergence.  1 

31 Problems based on  Gradient, curl and divergence.  1 

32 Tutorial 4 (Maxima, minima, and saddle points  and Lagrange 
multipliers) 

1 

                                                                                                          Total 16 

 UNIT III   MULTIVARIABLE CALCULUS: INTEGRATION  

33 Introduction of Multiple Integration 1 

34 Problems based on double  1 
35 Problems based on triple integrals 1 

36 Problems based on triple integrals 1 

37 Change of order of integration in double integrals 1 

38 Problems based on change of order of integration in double integrals 1 

39 Tutorial 5 (Problems based on Multiple Integration) 1 

40 Applications: Areas and Volumes  1 

41 Applications: Center of mass 1 

42 Applications: Gravity (constant and variable densities) 1 

43 Theorems of Green, Gauss and Stokes 1 

44 Problems based on Green 1 
45 Problems based on Gauss 1 

46 Problems based on Stokes 1 

47 Simple applications involving cubes and rectangular parallelepipeds. 1 

48 Tutorial 6 (Problems based on Green, Gauss and Stokes theorem) 1 

  16 

 UNIT  IV DIFFERENTIAL EQUATIONS  

49 Introduction to Differential equations 1 

50 Introduction to Ordinary differential equations 1 
51 Linear ordinary differential equations of second order with constant 

coefficients 

1 

52 Problems based on ordinary differential equations of second order with 
constant coefficients 

1 

53 Problems based on ordinary differential equations of second order with 
constant coefficients 

1 

54 Linear ordinary differential equations of higher order with constant 
coefficients 

1 

55 Problems based on ordinary differential equations of higher order with 
constant coefficients 

1 

56 Tutorial 7 (Problems based on ODE of second and higher order with 
constant coefficients) 

1 

57 Introduction to Partial differential equations 1 

58 Linear Partial differential equations of second order with constant 
coefficients 

1 

59 Problems based on partial differential equations of second order with 
constant coefficients 

1 

60 Problems based on partial differential equations of second order with 

constant coefficients 

1 



61 Linear Partial differential equations of higher order with constant 
coefficients 

1 

62 Problems based on partial differential equations of higher order with 
constant coefficients 

1 

63 Problems based on partial differential equations of higher order with 
constant coefficients 

1 

64 Tutorial 8 (Problems based on PDE of second and higher order with 
constant coefficients) 

1 

 Total 16 

 UNIT V SEQUENCES AND SERIES  

65 Introduction  of  Convergence of sequence and series 1 

66 Tests for convergence 1 

67 Problems based on Convergence 1 
68 Power series, Taylor's series 1 

69 Problems based on Power series, Taylor's series 1 

70 Series for exponential function 1 

71 Tutorial 9 (Convergence of sequence and series) 1 

72 Trigonometric and logarithm functions 1 

    73 Trigonometric and logarithm functions 1 

74 Trigonometric and logarithm functions 1 

75 Fourier series: Half range sine and cosine series 1 
76 Half range sine and cosine series 1 

77 Half range sine and cosine series 1 

78 Parseval’s theorem 1 

79 Problems based on Parseval’s theorem 1 

80 Tutorial 10 (Fourier series) 1 

TOTAL 16 

GRAND TOTAL 80 

 
   
 
 

 
 
 
 

 
 
STAFF INCHARGE             HOD 
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Questions opt1 opt2
What is the value of  Gamma of one ? 0 1
Γ (n+1)=___________ (n+1)! n Γ (n+1)

what is the relation between Beta and Gamma functions?
β(m,n)=Γ(m)Γ(n)/Γ
(m+n)

β(m,n)=Γ(m)Γ(m)
/Γ(m+n)

 The value of β(1/2,1/2) is _________. √π √π/2
 The value of Γ(1)=_________. 1 n
what is the value of Γ(1 /2)? pi 0
Which one of the following statement is true? Γ(2)=Γ(1) Γ(1/2)= (√π)^2
Which one of the following statement is false? Γ(2)=Γ(1)  Γ(1)= 1
Γ(1/4) Γ(3/4)=_____ 2π π√2
The values of    Γ(4)=______ 1! 2!
 If C ′ is the evolute of the curve C then C is called 
the______ of the curve  C ′ involute curvature

Curvature of the circle is the _________ its radius
the reciprocal of 
its radius       

_______ of a curve is the envelope of the normals of 
that curve. involute curvature

 The parametric coordinates of the parabola x^2=4ay 
are_____. x=at^2, y=2at x=at, y=at

 The parametric coordinates of the ellipse is given by 
_________. x=acosθ, y=bsinθ x=asinθ, 

y=bcosθ
 The parametric coordinates of the hyperbola is given 
by _________. x=acosθ, y=bsinθ x=asinθ, 

y=bcosθ
 The parametric coordinates of the parabola y^2=4ax 
are_____. x=at^2, y=2at x=at, y=at

The locus of the centre of curvature for a curve is 
called its evolute and the curve is called an 
__________ of its evolute.

involute evolute

The locus of the centre of curvature for a curve is 
called its______. involute evolute

 The parametric coordinates of the cycloid is given by 
_________.

x=a(θ+sinθ), y=a
(1+cosθ)

x=a(θ-sinθ),    
y=a(1-cosθ)

If y=1/x, then y1=________ -1/x^2 1/x
If y=x^2, then y1=________ x^2 1/x
If y=x^2, then y2=________ x^2 1/x
If x=2at then dx/dt= 2at 2a
If x=at^2 then dx/dt= 2at 2a
If y=ax^2+2ax then dy/dx at (3,2) is ______ 8a 4ax
If y=ax^2+2ax then dy/dx at (2,2) is ______ 8a 4ax
If y=ax^2+2ax then dy/dx  is ______ 8ax+2a 4ax+2
If y=ax^2+2ax then second derivative is ______ 2a 4ax
The volume of the solid of revolution generated by 
revolving the plane area bounded by the circle x^2+y^2=a^2 
about its diameter is.......... (4/3)πa^3 (2/3)πa^3
The volume of the solid of revolution generated by 
revolving the plane area bounded by the circle x^2+y^2=2^2 
about its diameter is.......... (32/3)π (1/3)π
The volume of the solid of revolution generated by 
revolving the plane area bounded by the circle x^2+y^2=3^2 
about its diameter is.......... 16π 9π



opt3 opt4 opt5 opt6 Answer
2 3 1
Γ (n-1) n Γ (n) n Γ (n)
β(m,m)=Γ(m)Γ(m)/Γ
(m+n)

β(m,n)=Γ(n)Γ(n)
/Γ(m+n)

β(m,n)=Γ(m)Γ(n)/Γ
(m+n)

π π/2 π
n!        0 1
1 root(pi) root(pi)
Γ (1/2)= 1 Γ(1/2)= 0 Γ(2)=Γ(1)
Γ (1/2)= √π Γ (n+1)=n+1 Γ (n+1)=n+1
√(2π) 1 π√2
3! 4! 3!
radius of 
curvature

centre of 
curvature involute

its centre
the reciprocal 
of its centre

the reciprocal of 
its radius    

radius of 
curvature evolute evolute

x=2at, y=at^2 x=a, y=t x=2at, y=at^2

x=atanθ, y=bsecθ x=asecθ, 
y=btanθ

x=acosθ, 
y=bsinθ

x=atanθ, y=bsecθ x=asecθ, 
y=btanθ

x=asecθ, 
y=btanθ

x=2at, y=at^2 x=a, y=t x=at^2, y=2at

envelope curvature involute

envelope curvature evolute

x=(θ+sinθ), y=
(1+cosθ)

x=(θ-sinθ), y=
(1-cosθ)

x=a(θ-sinθ), y=a
(1-cosθ)

ax bx -1/x^2
2x x 2x
2x 2 2
2t 0 2a
2t 0 2at
2ax 6a 8a
2ax 6a 6a
2ax+2a 6a 2ax+2a
6ax 6a 2a

(1/3)πa^3 πa^3 (4/3)πa^3

(2/3)π π (32/3)π

36π π 36π



The Volume of a sphere of radius 'a' is.................. 2/3 π a^3 4/3 π a^3
The surface are of the sphere of radius 'a' is.................. 4πa^2 πa^2
The Volume of a sphere of radius '2' is.................. 16/3 π 32/3 π 
The surface area of the sphere of radius '3' is.................. 36π 9π
∫  dx=.............. x+C 1
ʃcdx=……………. cx+C 0
∫  5dx=.............. x+C 5x+C

∫ x^n dx=.............. x^(n+1)/ (n+1)+ C x^(n-1)/ (n-1)+ C

ʃxdx=….. x^2+C x^2/2+C
∫  x^ (2) dx=.............. (x^(2)/2)+C (x^(3)/3)+C
∫  3x^(2) dx=.............. 3x^(2)+C x+C
∫ (1/x)  dx=.............. 1+ C log x+C
∫ e^(x)  dx=.............. (-e^x)+ C e^(-x) + C
∫ e^(-x)  dx=.............. (-e^x)+ C e^(-x) + C
∫ e^(2x)  dx=.............. (-e^2x)/2+ C e^(-2x)/2 + C
∫ e^(-2x)  dx=.............. (-e^(-2x))/2+ C e^(-2x)/2 + C
∫ cosx  dx=.............. sinx + C cosx + C
∫ sinx  dx=.............. sinx + C cosx + C
∫ cosmx  dx=.............. (sinmx)/m + C (cosmx)/m + C



1/3 π a^3  π a^3 4/3 π a^3
3πa^2 2πa^2 4πa^2
8/3 π 8 π 32/3 π 
27π 18π 36π
0 x^2 x+C
1 x+C cx+C
x^2+C 5+C 5x+C

nx^ (n-1)+ C (n+1) x^ (n+1)+ 
C x^(n+1)/ (n+1)+ C

x^3/2+C x^2/2+C x^2/2+C
x+C 2x+C (x^(3)/3)+C
x^2+C x^(3) +C x^(3) +C
(-1)+C (-log x)+ C log x+C
(-e^(-x))+C e^x + C e^x + C
(-e^(-x))+C e^x + C (-e^(-x))+C
(-e^(-2x))/2+C e^2x/2+ C e^2x/2 + C
(-e^(-2x))/2+C e^(-2x)/2+ C e^2x/2 + C
(-cosx)+C (-sinx)+C sinx + C
(-cosx)+C (-sinx)+C (-cosx)+C
(-cosmx)/m+C (-sinmx)/m+C (sinmx)/m+ C







Questions opt1 opt2 opt3

The partial differentiation is a  function 
of_________  or more variables . two zero one

 If z=f(x,y) where x and y are ______ function 
of another variable t continuous differential two
If f(x,y)=0 then x  and y are said to be an 
_________ function implicit extremum explicit

f(a,b) is said to be exturemumvalue of f(x,y) if 
it is either a______________ 

maximum 
or minimum zero minimum

The Lagrange multiplier is denoted by 
________________ a b l

Every extremum value is a stationary  value but 
a stationary value need not be an     
___________ value. infimum minimum maximum

If u1,u2……un are functions of n variables x1,
x2……..xn then the Jacobian of the 
transformation from x1,x2….xn to u1,u2...un is 
defined by__________ 2 0 1

f(a,b) is a maximum value of f(x,y) if there 
exists some neighbourhood of the point (a,b)  
such that for every point (a+h,b+k) of the 
neighbourhood ________

f(a,b)>f
(a+h,b+k)

f(a,b)<f(a+h,
b+k) f(a,b)<0

  f(a,b) is a minimum value of f(x,y) if there 
exists some neighbourhood of the point (a,b)  
such that for every point (a+h,b+k) of the 
neighbourhood ________

f(a,b)>f
(a+h,b+k)

f(a,b)<f(a+h,
b+k) f(a,b)<0

The necessary condition for maxima is 
__________

∂f/∂x (a,b)
=0 ∂f/∂x (a,b)= 1 ∂f/∂y (a,b)=5

The necessary condition for minimum is 
____________

∂f/∂x (a,b)
=0 ∂f/∂y (a,b)=0 ∂f/∂x (a,b)=1

f(a,b) is said to be said to be a stationary value 
of f(x,y) if (x,y) is__________

∂f/∂x (a,b)
=0 and  

∂f/∂y (a,b)
=0 ∂f/∂x (a,b)=1 ∂f/∂y (a,b)=0



opt4 opt5 opt6 Answers

three two 

one continuous

differential implicit

maximum

maximum 
or 

minimum

d l

extremum extremum

-1 2

f(a,b)>0
f(a,b)>f

(a+h,b+k)

f(a,b)>0 f(a,b)<f(a+h,b+k)

∂f/∂y (a,b)=1
∂f/∂x (a,b)

=0

∂f/∂y (a,b)=1
∂f/∂y (a,b)

=0

∂f/∂y (a,b)=1

∂f/∂x (a,b)
=0 and  

∂f/∂y (a,b)
=0



The expansion of f(x,y) by ________series is 
unique. Maclaurins Taylor power

If f(a,b) is said to be _________of f(x,y) if it is 
either maximum or minimum.

extremum 
value

boundary 
value end

The _______ differentiation is a function of 
two or more variables. ODE PDE partial
Any function of the type f(x,y)=c is called an _______functionImplicit Explicit Constant

If u=f(x,y) ,where x = φ(t),y =Ψ(t)  then u is a 
function of t and is called the ____ function Implicit Explicit Constant

The point at which function f(x,y) is either 
maximum or minimum is known as ______ 
point Stationary Saddle point extremum

If rt-s^2>0 and r<0 at (a,b) the f(x,y) is maximum at (a,b) and the_______ value of the function(a,b)Maximum Minimum
maximum or 

minimum

If rt-s^2>0 and r>0 at (a,b) the f(x,y) is minimum at (a,b) and the_______ value of the function(a,b)Maximum Minimum
maximum or 

minimum
If rt-s^2>0  at (a,b) the f(x,y) is neither maximum nor minimum at (a,b) such point is known as _______ point Stationary Saddle point extremum

If Ñ.F=0 then F is irrotational solenoidal rotational

If Ñ×F=0 then F is irrotational solenoidal rotational

Any motion in which the curl of the velocity 
vector is zero is said to be ___ irrotational solenoidal rotational

A function is said to be _______ if it associates 
a scalar with every point in space.

Scalar 
function

Vector 
function

Point 
function

A variable quantity whose value at any point in 
a region of space depends upon the position of 
the point is called a ___

Scalar 
function

Vector 
function

Point 
function

A function is said to be _______ if it associates  
with vector in every point in space.

Scalar 
function

Vector 
function

Point 
function

If the divergence of a flow is zero at all points 
then it is said to be _______ rotational irrotational solenoidal



binomial Taylor

power
extremum 

value

total partial
composite Implicit

composite composite

implicit Stationary

zero Maximum 

zero Minimum
implicit Saddle point

curl solenoidal

curl irrotational

curl irrotational

vector point 
function

Scalar 
function

vector point 
function

Point 
function

vector point 
function

Vector 
function

conservative solenoidal



______ gives the rate of outflow per unit 
volume at a point of the fluid. curl V div V curl V=0

If div V=0 everywhere in some region R of 
space then V is called the _____ vector point 
function.

rotational irrotational solenoidal

_______ is a vector which measures the extent 
to which individual particles of the fluid are 
spnning or rotating.

curl V div V curl V=0

div F is a ________ function. point vector scalar
If curl V=0 then V is said to be an 
___________. rotational irrotational solenoidal

If r=xI+yJ+zK then div r=________ 0 1 2

If r=xI+yJ+zK then curl r=________ 0 1 2

div (curl V)= 0 div V curl V
curl (grad f)= 0 div V curl V

Two surfaces are said to cut orthogonally at a 
point of intersection, if the respective normals 
at that point are ______.

parallel perpendicular equal

Any integral which is to be evaluated over a 
surface is called a ___

Line 
integral

Volume 
integral

surface 
integral

When the circulation of F around every closed 
curve in a region vanishes, then F is said to be 
_______ in that region.

rotational irrotational solenoidal

A force field F is said to be ____________ if it 
is derivable from a potential function f such 
that F = grad f.

rotational irrotational solenoidal

If F is ______ then curl F=0. rotational irrotational solenoidal

If S has a unique normal at each of its points 
whose direction depends continuously on the 
point of S then the surface S is called a ______ 
surface.

Orientable smooth plane



div V=0 div V

conservative solenoidal

div V=0 curl V

rotational scalar

conservative irrotational

3 3

3 0

V 0
f 0

zero perpendicul
ar

closed integral surface 
integral

conservative irrotational

conservative conservativ
e

conservative conservativ
e

twisted smooth



If (3x-2y+z)I+(4x+ay-z)J+(x-y-2z)K is 
solenoidal then a= 0 1 -1

If f=x+y+z-8 then grad f is ____ I+J+K I+J-K I-J+K

The function f(x,y)=2x^2+2xy-y^3 has 
__________.

only one 
stationary 
point at 
(0,0)

two 
stationary 
points at 
(0,0)and (1/6,
1/3)

two 
stationary 
point at (0,0) 
and (1,-1)

The function f(x)=10+x6

is a 
decreasing 
function of 
x

has a 
minimum at 
x=0 saddle point 

curl (gradϕ)= 0 div V curl V

if F=xyi-yzj-xzk then at (1,1,1), div F= i+j+k i-j-k  i-j-k
 div (curl V)= 0 div V curl V



2 -1

0 I+J+K

not stationary 
points

two 
stationary 
points at 
(0,0)and 
(1/6,1/3)

has neither a 
maximum nor 
a minimum at 
x = 0

has neither 
a maximum 
nor a 
minimum at 
x = 0

0

i+j-k  i-j-k
V 0







Questions opt1 opt2 opt3 opt4 opt5

2 4 6 8

2 6 3 1

The value of ∫∫ dx dy , inner integral limt varies 
from 1 to 2 and the outer integral limit varies from 
0 to 1 0 1 2 3

∫∫∫ dx dy dz, the inner integral limit varies from 0 to 
3, the central integral limit varies  from 0 to 2 and 
outer integral limit varies from 0 to 1 2 4 6 8

When the limits are not given, the integral is named 
as __________

Definite  
integral

Infinite 
integral

volume 
integral 

Surface 
integral

The triple integral ∫∫∫ dx dy dz gives _________ 
over the region v. area volume

Directi
on weight

The value of ∫∫ (x+y) dx dy , inner integral limt 
varies from 0 to 1 and the outer integral limit varies 
from 0 to 1 0 1 2 3

The value of ∫∫∫ x^2 yz   dx dy dz, the inner integral 
limit varies from 1 to 2, the central integral limit 
varios from 0 to 2 and outer integral limit various 
from 0 to 1 7/3 1/3 2/3 3

Evaluate ∫∫ 4xy dx dy, the inner integral limit varies 
from 0 to 1 and outer integral limit varies from 0 to 
2 10 4 5 1



opt6 Answer

6

2

1

6

Infinite 
integral

volume

1

7/3

4



The value of ∫∫ dxdy/xy, the inner integral limit 
varies from 0 to b and the outer limit varies from 0 
to a 0 1 ab loga log b

The value of ∫∫ dxdy/xy, the inner integral limit 
varies from 0 to x and the outer limit varies from -a 
to a 0 1 2 3

If the limits are given in the integral , the the 
integral is name as____________

Definite  
integral

Infinite 
integral

volume 
integral 

Surface 
integral

The value of ∫∫(x^2+3y^2) dy dx , the inner integral 
limit varies from 0 to 1, the outer integral limit 
varies from 0 to 3 10 15 12 30

The value od ∫∫∫ dxdy d,  the inner integral limit 
varies from  0to 3, the central integral limit varies 
from 0 to 2 and outer integral limit varies from 0 to 
1 6 1 16 12

If the limits are not given in the integral , the the 
integral is name as____________

Definite  
integral

Infinite 
integral

volume 
integral 

Surface 
integral

The value of  ∫∫(x^2+y^2) dy dx ,the inner integral 
limit varies  from  0 to x, the outer integral limit 
varies from 0 to 1 1 1⁄3 2⁄3 3⁄2

The value of ∫∫dy dx, the inner integral limit various 
from 0 to x ,the outer integral limit varies  from -a 
to a 0 1 2 3

The Double integral ∫∫ dx dy gives _________ of 
the region R area modulus

Directi
on weight



loga log b

0

Definite  
integral

12

6

Infinite 
integral

1⁄3

0

area



The value of ∫∫∫ dx dy dz, the inner integral limit 
varies from 0 to a , the central integral limit varies 
from 0 to a and the outer integral limit varies from 
0 to a 0 a^3 a^2 a^4

The value of ∫∫(x+y) dx dy , the inner integral limit 
varies from 0 to 1 and the outer integral limit varies 
from 0 to 1 0 1 2 3

The concept of line integral as a generalization of 
the concept of ________ integral Single Double

change 
of order Triple

The extension of double integral is nothing but 
________ integral Single Line

volume 
integral Triple

The concept of _________ integral as a 
generalization of the concept of double integral Single Surface Line Triple

Evaluate ∫x^2⁄2 dx, the limit varies from 0 to 1 2 1⁄6 1⁄10 34

Evaluate ∫42y dy, the limit varies from 0 to 10 10 2100 2000 100

The value of ∫∫2 xy dy dx, the inner integral limit 
varies from 0 to x and the outer integral limit varies 
from 1 to 2 15⁄4 9⁄2 3⁄2 4⁄3

The value of ∫∫dy dx, the inner integral limit varies 
from 2 to 4 ,the outer integral limit varies from  1 
to 5 8 2 4 5



a^3

1

Double

Triple

Line 

1⁄6

2100

15⁄4

8



The value of ∫∫xy dy dx, the inner integral limit 
varies from 0 to 3 , the outer integral limit varies 
from 0 to 4 12 36 1⁄2 4

The value of ∫∫dy dx, the inner integral limit varies 
from 0 to 2 , the outer integral limit varies from 0 
to 1 2 1 3⁄2 4

The value of ∫∫dx dy, the inner integral limit varies 
from  y to 2 , the outer integral limit varies from 0 
to 1 1⁄2 1 3⁄2 4

The value of ∫∫dx dy, the inner integral limit varies 
from 2 to 4 , the outer integral limit varies from 1 
to 2 2 6 3 1

When a function f(x) is integrated with respect to x 
between the limits a and b, we get _________

Definite  
integral

infinite 
integralv

volume 
integral 

Surface 
integral

In two dimensions the x and y axes divide the 
entire xy- plane into ___________ quadrants 1 2 3 4

In three dimensions the xy and yz and zx planes 
divide the entire space into ___________ parts 
called octants 3 2 8 4

Evaluate ∫(2x+3) dx, the integral limitvaries from 0 
to 2 10 42 51 1

_________ provides a relationship between a 
double integral over a region R and the line integral 
over the closed curve C bounding R.

Cauchy's 
Theorem

Green's 
Theore
m

Stoke's 
Theore
m

Gauss 
Theorem



12

2

3⁄2

2

Definite  
integral

2

8

10

Stoke's 
Theorem



________ is also called the first fundamental 
theorem of integral vector calculus.

Cauchy's 
Theorem

Green's 
Theore
m

Stoke's 
Theore
m

Gauss 
Theorem

_________ transforms line integrals into surface 
integrals.

Cauchy's 
Theorem

Green's 
Theore
m

Stoke's 
Theore
m

Gauss 
Theorem

_______ transforms surface integrals into a volume 
integrals.

Cauchy's 
Theorem

Green's 
Theore
m

Stoke's 
Theore
m

Gauss 
Theorem

_________ is stated as surface integral of the 
component of curl F along the normal to the 
surface S, taken over the surface S bounded by 
curve C is equal to the line integral of the vector 
point function F taken along the closed curve C.

Cauchy's 
Theorem

Green's 
Theore
m

Stoke's 
Theore
m

Gauss 
Theorem

________ is stated as the surface integral of the 
normal component of a vector function F taken 
around a closed surface S is equal to the integral of 
the divergence of F taken over the volume V 
enclosed by the surface S.

Cauchy's 
Theorem

Green's 
Theore
m

Stoke's 
Theore
m

Gauss 
Theorem



Green's 
Theorem

Green's 
Theorem

Gauss 
Theorem

Stoke's 
Theorem

Gauss 
Theorem







Questions opt1 opt2

An  equation involving one dependent variable 
and its derivatives with respect to independent 
variable is called __________

Ordinary Differential 
Equation

Partial Differential 
Equation

The ODE of the first order can be written as F(x,y,s,t)  F(x,y,z,p,q)  

C.F+P.I is called_____solution Singular Complete 

The roots of the A.E of D.E,  (D^2-2D+1)y=0  
are (0 1) (3 2)

The quadratic equation of roots are  real and 
distinct. What is the Complementary function?

 The order of the (D^2+D)y=0  is 2 1

 The roots of the A.E of D.E, (D^4-1)y=0  are (1 ,1, 1, 1) (1, 1, -1, 1)

The roots of the A.E of D.E, (D^3-D^2+D-1)y=0  
are (1,-i, i)    (i, i, -i)

The roots of the A.E of D.E, (D^3-7D-6)y=0 are (1, 2, 3) (1, -2, 3)



opt3 opt4 opt5 opt6 Answer

Difference Equation
Integral 
Equation

Ordinary 
Differential 
Equation

F(x,y,z) F(x,y,y')=0 F(x,y,y')=0

General particular General 

(1 2) (1 1) (1 1)

0 -1 2

(1 ,-1, 1, -1) (1, -1, i, -i) (1, -1, i, -i)

(1, i, -i)    (1, 1, 1) (1, -i,  i)    

(3, 2, -1) (-1, -2, 3) (-1, -2, 3)



The degree of the (D^2+2D+2) y=0 is 1 3

The particular integral of (D^2-2D+1)y=e^x 
is__________ ((x^2)/2) e^x (x/2) e^x

The roots of the A.E of D.E, (D^2-4D+4)y=0 are (2, 1)   (2, 2) 

If y=ax+b then differentiating with respect to 
x=________ a a+b

A Differential Equation   is said to be 
_____________ if the dependent variable and its 
differential co-efficient occur only in the first 
degree. Linear equation                                 

Non-Linear 
equation   

The P.I of the Differential equation (D^2 -3D+2)
y=12 is________                                                           1  /  2     1  /  7

If f(D)=D^2 -2, (1/f(D))e^2x=______     (1  /  2) e^x     (1  /  4) e^2x

If f(D)=D^2 +5, (1/f(D)) sin 2x =______ sin x cos x

To transform  (xD^2+D+7)y=1/x into a linear 
differential equation with constant coefficient.
Put  x=______          e^(-t) e^(2t)



0 2 1

((x^2)/4) e^x ((x^3)/3) e^x ((x^2)/2) e^x

(2, -2)    (-2, 2) (2, 2) 

b ab a

Homogeneous equation

Non-
Homogeneous 
equation Linear equation                                 

6 10 6

    (1  /  2) e^(-2x)     (1  /  2) e^2x (1  /  2) e^2x

sin 2x    -sin 2x sin 2x

e^(t) e^(-2t) e^(t)



The particular integral of (D^2 +19D+60)y= e^x 
is______ (-e^(-x))/80 (e^(-x))/80

The particular integral of (D^2+25) y= cosx  is 
_________ (cosx)/24 (cosx)/25

The particular integral of (D^2+25) y= sin4x  is 
__________ (-sin4x)/9 (sin4x)/9

The particular integral of (D^2+1) y= sinx  is 
___________ xcosx/2 ( -xcosx)/2

The particular integral of  (D^2 -9D+20)y=e^
(2x) is___________ e^(2x) /6 e^(2x) /(-6)

The particular integral of (D^2 +D-72)y= e^(7x)  
is __________ e^(7x)/16 e^(-7x)/16

The particular integral of  (D^2-1) y= sin2x  is 
_________ (-sin2x)/5 sin2x/5

The particular integral of (D^2+2) y= cosx  is 
_________ (-cosx) (-sinx)

In a PDE, there will be one dependent variable 
and ____ independent variables only one two or more 



(e^x)/80 (-e^x)/80 (e^x)/80

(-cosx)/24 (-cosx)/25 cosx/24

(sin4x)/41 (-sin4x)/41 (sin4x)/9

( -xsinx)/2 xsinx/2 ( -xcosx)/2

e^(2x) /12 e^(2x) /(-12) e ^ (2x) /6

e^(7x)/(-16) e^(-7x)/(-16) e^(7x)/(-16)

sin2x/3 (-sin2x)/3 (-sin2x)/5

cosx sinx cosx

no
infinite number 
of two or more 



The ______ of a PDE is that of the highest order 
derivative occurring in it degree power

The degree of the a PDE is ______of  the higest 
order derivative power ratio

Afirst order PDE is obtained if______

Number of arbitrary 
constants is equal Number 
of independent variables

Number of 
arbitrary constants 
is lessthan Number 
of independent 
variables

In the form of PDE, f(x,y,z,a,b)=0. What is the 
order? 1 2

What is form of the z=ax+by+ab by eliminating 
the arbitrary constants? z=qx+py+pq z=px+qy+pq

A solution obtained from the complete integral 
by giving paticular values to the arbitrary 
constant is called a _____ solution. complete general

The solution f(x,y,z,a,b)= 0 of the first order 
PDE, Which contains two arbitrary constants is 
called a ____ solution. complete general

General solution of PDE F(x,y,z,p,q)=0 is any 
arbitray function F of specific functions u,v 
is____satisfying given PDE F(u,v)=0 F(x,y,z)=0

The Lagrange's linear PDE is of the form 
_______ Pp+Qq=r Pp+Qq= R



order ratio order 

degree order power

Number of arbitrary constants 
is  greater than Number of 
independent variables

Number of 
arbitrary 
constants is not 
equal to 
Number of 
independent 
variables

Number of arbitrary 
constants= Number 
of independent 
variables

3 4 1

z=px+qy+p z=py+qy+q z=px+qy+pq

particular singular particular

particular singular complete

F(x,y)=0 F(p,q)=0 F(u,v)=0

Pp+Qp= R Pq+Qq= R Pp+Qq= R



_________ is of the form of the Lagrange's 
auxiliary equation dx/P=dy/Q=dz/R dx/Q=dy/P=dz/R

The  complete solution  of the PDE, pq=1 is____ z=ax+(1/a)y+b z=ax+y+b

The order and degree of the solution  of the PDE 
is y=f(y+x)+g(y+x)+e^2x_______ 1 and 2 2 and 1

The complete solution of clairaut's equation is 
_____ z=bx+ay+f(a,b) z=ax+by+f(a,b)

The clairaut's equation can be written in the form z=px+qy+f(p,q) z= py+qx

From the PDE by eliminating the arbitrary 
function from z=f(x^2 -y^2) is xp+yq=0 p=-(x/y)

Which of the following is the type f(z,p,q)=0 ? p(1+q)=qx p(1+q)=qz

The equation (D^2 z+2xy(Dz)^2+D'=5 is of 
order ____and degree____ 2 and 2 2 and 1

The complementry function of (D^2 -4
DD'+4D'^2)z=x+y is f(y+2x)+xg(y+2x) f(y+x)+xg(y+2x)



dx/R=dy/Q=dz/P
dx/P=dy/R=dz/
Q dx/P=dy/Q=dz/R

z= ax+(1-2x)/y+c z=ax+b z=ax+(1/a)y+b

0 and 1 1 and 1 2 and 1

z=ax+by z=f(a,b) z=ax+by+f(a,b)

z=px+f(a,b) z=py+qy+f(p,q) z=px+qy+f(p,q)

q=yp/x yp+xq=0 yp+xq=0

p(1+q)=qy p=2x f(y+2x) p(1+q)=qz

1 and 1 0 and 1 2 and 1

f(y+x)+xg(y+x)
f(y+4x)+xg
(y+4x) f(y+2x)+xg(y+2x)



The solution of xp+yq=z is _____ f(x^2,y^2)=0 f(xy,yz)

The solution of p+q=z is ____ f(xy,ylogz)=0 f(x+y, y+logz)=0

The roots of the PDE(D^2-2DD'+D' ^2)z=0 are 0,1    i,-i

The particular integral of e^(ax+by)/ ( D-(aD’
/b))^2   is ------ e^(ax+by) (x2/2) e^(ax+by)

The particular integral of e^(ax+by)/ ( D-(aD’
/b))  is --------- ax-by+c                              e^(ax+by)
The subsidiary equations of the Lagrange's 
equation                                                      is____



f(x,y)=0 f(x/y ,y/z)=0 f(x/y ,y/z)=0

f(x-y, y-logz)=0 f(x-y,y+logz)=0 f(x-y, y-logz)=0

1,2 1,1 1,1

ax-by+c                              ax+by (x2/2)e^(ax+by)

ax+by xe^(ax+by) xe^(ax+by)







Questions opt1 opt2 opt3

The Taylor,s series of f(x,y) at the point 
(0,0) is ___________ series. Maclaurins Taylor power

The expansion of f(x,y) by Taylor series is 
__________ zero unique minimum

The period of cos nx, where n is the positive 
integer is ________. 2π/n n/2π 2π

f(x,y) =e^x siny at (1,π/2)then ___________ f=0 f=1 f=2

f(x,y) = e^xy at(1,1) then __________ f=1 f=e f=0

Which of the following functions has the 
period 2π? cos x sin nx tan nx

1/π ∫ f(x) sinnx dx between the limits c to 
c+2π gives the Fourier coefficient_____ a_0 a_n b_n

If f(x) = -x for -π< x< 0 then its Fourier 
coefficient a0 is_______- (π^2)/2 π/2 π/3

If a function satisfies the condition f(-x) = f
(x) then which is  true? a_0 = 0 a_n = 0 a_0 = a_n = 0



opt4 opt5 opt6 Answer

binomial Maclaurins 

maximum unique

nπ 2π/n

f=e f=e

f=2 f=2

tan x cos x

b_1 b_n

π π

b_n = 0 b_n = 0



If a function satisfies the condition f(-x) = -f
(x) then which is  true? a0 = 0 an = 0 a_0 = a_n = 0

Which of the following is an odd function? sin x cos x x^2

Which of the following is an even function? x^3 cos x sin x

The function f(x) is said to be an odd 
function of x if f(-x) = f( x) f(x) = - f( x) f(-x) = - f( x)

The function f(x) is said to be an even 
function of x if f(-x) = f( x) f(x) = - f( x) f(-x) = - f( x)

 ∫f(x) dx = 2∫f(x) dx  between the limits -a to 
a if f(x) is ------ even continuous odd

 ∫f(x) dx = 0  between the limits -a to a if f(x) 
is ------ even continuous odd

If a periodic function f(x) is odd, it’s Fourier 
expansion contains no ------ terms. coefficient an sine coefficient a0

If a periodic function f(x) is even, it’s 
Fourier expansion contains no ------ terms. cosine sine coefficient a_0



b_n = 0 a_0 = a_n = 0

x^4 sin x

sin^2x cos x

f(-x) = f(-x) f(-x) = - f( x)

f(-x) = f(-x) f(-x) = f( x)

discontinues even

discontinues odd

cosine cosine

coefficient 
a_n sine



In dirichlet condition, the function f(x) has 
only a ----- number of  maxima and minima. uncountable continuous infinite

In Fourier series, the function f(x) has only a 
finite number of maxima and minima. This 
condition is known as -------

Dirichlet Kuhn 
Tucker Laplace

In dirichlet condition, the function f(x) has 
only a ----- number of  discontinuities . uncountable continuous infinite

A sequence  {2^n}   is Convergent  divergent Oscillatory

A sequence   (-1)^n+2  is Convergent  divergent Oscillatory

A sequence {2n+1/3n-2}  is Convergent  divergent Oscillatory

A sequence  {2n^2+n/3n^2-3} is Convergent  divergent Oscillatory

A sequence    5+(-1)^n  is   Convergent  divergent Oscillatory

The series  ∑  cos(1/n)  is Convergent  divergent Oscillatory



finite finite

Cauchy Dirichlet

finite finite

unique divergent 

unique Oscillatory

unique Convergent  

unique Convergent  

unique Oscillatory

unique Convergent  



The series    ∑  x^n/(n^3+1)   at x=1 is Convergent  divergent Oscillatory

The series  1-(1/2^2)+(1/3^2)-(1-4^2)+… is Convergent  divergent Oscillatory

  The series  2-(3/2)+(4/3)-(5/4)+… is

Convergent   
but not 
absolutely divergent 

 absolutely 
Convergent 

 The series  1+(1/√2)+(1/√3)+… is

Convergent   
but not 
absolutely Oscillatory divergent 

 In a series positive terms  ∑ u_n if  limit n 
tends to ∞  u_n/u_n+1  is not equal to zero 
then the series    ∑ u_n  is Convergent  divergent 

not  
Convergent  

 The series  1-(1/2)+1-(3/4)+1-(7/8)+… is Convergent  

conditionall
y 
Convergent  

 absolutely 
Convergent 

 The series   (1/(a+1) -(1/(a+2) +(1/a+3)-(1
/a+4)+...convergent if a>0 a<0 a<-1

The series 1-2x+3x^2-4x^3+...  where 
0<x<1 is Convergent  divergent Oscillatory

The series  1/(1+2^(-1))  +1/(1+2^(-2))+1/
(1+2^(-3))… is Convergent  divergent Oscillatory



Not unique Convergent  

Not unique Convergent  

Oscillates 
finitely

Oscillates 
finitely

absolutely 
Convergent divergent 

Oscillatory not  Convergent  

Oscillatory Oscillatory

a≤0 a>0

unique Convergent  

unique divergent 



 The series  whose nth term is ∑  sin (1/n)   
is Convergent  divergent Oscillatory

The series  2+(3/4)+(4/9)+(5/16)+…+(n+1)
/n^2 +… is Convergent  divergent Oscillatory

If  p and q are positive real number, then the 
series  2^p/1^q+3^p/2^q+4^p/3^q+… 
converges p<q-1 p<q+1 p≥q-1

 An ordered set of real number  a_1,a_2,
…a_n  is called a____________ Series sequence

Montonic 
sequence 

 If a sequence has a ________,it is called a 
convergent sequence Finite limit 

Infinite 
limit limit

 A sequence  is said to be bounded above if 
there exists a number k, such that _____  for 
every n. a_n>k a_n≥k a_n≤k

Both increasing and decreasing sequence are 
called ______ sequence. Convergent Montonic Bounded

If  limit n tends to ∞  a_n  is equal to 
_______then the sequence is said to be 
Convergent

finite and 
unique Infinite unique

If u1,u2,….un,…be an infinite sequence or 
real  numbers,then u1+u2+….+un+…is 
called_________ infinite series finite series finite terms



Not unique Convergent  

Not unique divergent 

p≥q+1 p<q-1

Montonic 
sequence sequence

Bounded Finite limit 

a_n<k a_n≤k

divergent Montonic

not unique 
finite and 
unique 

infinite terms infinite series



The series 1+2+3+  +n+…+...∞ is Convergent divergent Oscillatory

Every absolutely convergent series is a 
______ series Convergent divergent Oscillatory

Any convergent series of ________ terms is 
also absolutely convergent negative positive zero

 If  limit n tends to  infinite   u_n/u_n+1  = m  
is a series of positive terms ∑ u_n  is 
convergent if _____ m>0 m<1 m>1

 If  limit n tends to ∞  u_n/u_n+1  = m is a 
series of positive terms ∑ u_n is divergent if 
_____ m>0 m<1 m>1

 If  limit n tends to ∞  u_n/u_n+1  = m is a 
series of positive terms .when the ratio test 
fails      m>0 m<1 m>1



not unique divergent 

not unique Convergent

unique positive

m=1 m>1

m=1 m<1

m=1 m=1






