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DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering
Professionals to facilitate continuous technological advancement

DEPARTMENT MISSION

M1: To Impart Quality Education by creative Teaching Learning Process
M2: To Promote cutting-edge Research and Development Process to solve real

world problems with emerging technologies.

M3: To Inculcate Entrepreneurship Skills among Students

M4: To cultivate Moral and Ethical VValues in their Profession
PROGRAMME EDUCATIONAL OBJECTIVES

PEO1: Graduates will be able to Work and Contribute in the domains of Computer Science
and Engineering through lifelong learning.

PEO?2: Graduates will be able to Analyse, design and development of novel
Software Packages, Web Services, System Tools and Components as per
needs and specifications.

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing
environment by learning and applying new technologies.

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective

communication skills, Teamwork and leadership qualities.
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PROGRAM OUTCOMES (PO’S)

After the successful completion of the Couse, B.Tech. Computer Science and Engineering,
Graduates can able to

PO1: Engineering Knowledge: Apply the knowledge of Mathematics, Science, to solve
complex engineering problems related to Design, Development, Testing and Maintenance of
Software and System Tools

PO2: Problem Analysis: Identify, Analyse and Formulate complex problems to achieve
significant conclusions by applying Mathematics, Natural Sciences and Computer Science and
Engineering Principles and Technologies.

PO3: Design/Development of solutions: Design and construct software system, programme,
component or process to meet the desired needs within the realistic constraints.

PO4: Conduct investigations of complex problems: Use research based knowledge and
research methods to perform Literature Survey, design experiments for complex problems in
designing, developing and maintaining computing systems, collect data from experimental
outcome, analyse and interpret the interesting patterns and to provide effective conclusions.

PO5: Modern tool usage: Create, select and apply appropriate state-of-the-art Tools and
Techniques in designing, developing, testing and validating Computing Systems, Tools and
Components.

PO6: The engineer and society: Assess the societal, health, security, legal and cultural issues
that might arise during Professional Practice in Computer Science and Engineering.

PO7: Environment and sustainability: Demonstrate the knowledge of sustainable
development of Software, Components, Tools, Computing Systems and Solutions with an
understanding of the impact of these engineering solutions on society and environment.

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice of Computer Science andEngineering.

PO9: Individual and Team Work: Function effectively as an individual, and as a member
or leader in multi-disciplinary teams, and strive to achieve common goals.

PO10:Communication: Communicate effectively with engineering community and society and
be able to comprehend and write effective reports and documents, make effective presentations
and give and receive clear instructions.

PO11:Project Management and Finance: Apply knowledge of the Engineering and
Management principles to one’s own work, as a member and leader in a team, to manage projects
in Multidisciplinary Teams.

PO12:Life-long learning: Recognize the need for lifelong learning to cope up with the rapidly
emerging Cutting Edge Technologies in Computer Science and Engineering and its allied
Engineering application domains.

CO’S | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
c101.1 | 3 3 3 3 - - - : : 5 ; 1
c101.2 | 3 3 3 3 - - - : : 5 ; 1
c101.3 | 3 3 3 3 - - - : : 5 ; 1
c101.4 | 3 3 3 3 - - - : : : ; 1
c101.5 | 3 3 3 3 - - - : : 5 ; 1
C101.6 | 3 3 3 3 - - - : : 5 ; 1




C101

HIGH 3

MODERATE |2

LOW 1

NIL -

PROGRAM SPECIFIC OUTCOMES (PSQO’S)

1). PSO1: Analysis Skills: Ability to Formulate and Simulate Innovative Ideas to
provide software solutions for Real-time Problems.

2). PSO2: Design Skills : Ability to Analyse and design various methodologies for
facilitating development of high quality System Software Tools and Efficient Web
Design Models with a focus on performance optimization.

3). PSO3: Product Development : Ability to Apply Knowledge for developing
Codes and integrating hardware/software products in the domains of Big Data
Analytics, Web Applications and Mobile Apps

2.25 2.2 2




SYLLABUS

COURSE NO. COURSE NAME CREDITS YEAR OF
INTRODUCTION
MA 101 CALCULUS 4 2016

Course Objectives

In this course the students are introduced to some basic tools in Mathematics which are useful in
modelling and analysing physical phenomena involving continuous changes of variables or
parameters. The differential and integral calculus of functions of one or more variables and of
vector functions taught in this course have applications across all branches of engineering. This
course will also provide basic training in plotting and visualising graphs of functions and intuitively
understanding their properties using appropriate software packages.

_Sy_l_la_bus
Single Variable Calculus and Infinite series, Functions of more than one variable, Partial derivatives

and its applications, Calculus of vector valued functions, Multiple Integrals.

Expected outcome

At the end of the course the student will be able to (i) check convergence of infinite series (ii) find
maxima and minima of functions two variables (iii) find area and volume using multiple integrals
(iv) apply calculus of vector valued functions in physical applications and (v) visualize graphs and

surfaces using software or otherwise.

€xt Books

(1)Anton, Bivens, Davis: Calculus, John Wiley and Sons, lOthed

(2)Thomas Jr., G. B., Weir, M. D. and Hass, J. R., Thomas’ Calculus, Pearson

References:

1. Sengar and Singh, Advanced Calculus, Cengage Learning, Ist Edition

[

! " A adiia s th
Erwin Kreyszig, Advanced Engineering Mathematics, Wiley India edition, 10 ed.
3. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, New Delhi.
4. N.P. Bali, Manish Goyal, Engineering Mathematics, Lakshmy Publications

5. D. W. Jordan, P Smith. Mathematical Techniques, Oxford University Press, 4th




Edition.
6. A C Snivastava, P K Srivasthava, Engineering Mathematics Vol

Private Limited, New Delhi.

1. PHI Learning,

COURSE NO: MA101 L-T-P:3-1-0

COURSE NAME: CALCULUS CREDITS:4

MODULE CONTENT HRS

END SEM.
MARK %

Single Variable Calculus and Infinite series

(Book I —sec 9.3.9.5.9.6,9.8)

Basic ideas of infinite series and convergence -
.Geometric series- Harmonic series-Convergence
tests-comparison, ratio, root tests (without
proof). Alternating series- Leibnitz Test]
Absolute convergence, Maclaurins series-Taylor
I series - radius of convergence. 9

(For practice and submission as assignment only:

Sketching, plotting and interpretation of
hyperbolic functions using suitable software.
Demonstration of convergence of series
bysoftware packages)

15%

Partial derivatives and its applications(Book I
—sec. 13.3to 13.5 and 13.8)

Partial derivatives—Partial derivatives of
functions of more than two variables - higher
order partial derivatives - differentiability,

differentials and local linearity -
11
The chain rule — Maxima and Minima of

functions of two variables - extreme value 4
theorem (without proof)-relative extrema .

15%




FIRST INTERNAL EXAM

11|

Calculus of vector valued functions{Book I-
12.1,12.2,12.4&12.6,13.6 &13.7)

Introduction to vector valued functions-
parametric curves in 3-space

Limits and continuity — derivatives - tangent
lines —derivative of dot and  cross product
definite integrals of vector valued functions-

unit tangent-normal- velocity-acceleration and
speed—Normal and tangential =~ components of
acceleration.

Directional derivatives and  gradients-tangent
planes and normal vectors

(For practice and submission as assignment only:
Graphing parametric curves and surfaces using
software packages )

15%

IV

Multiple integrals
(Book I-sec. 14.1, 14.2, 14.3, 14.5)

Double integrals- Evaluation of double integrals
— Double integrals in non-rectangular
coordinates- reversing the order of integration-

Area calculated asa  double integral-
Triple integrals(Cartesian co ordinates only)-
volume calculated as a triple integral-

(applications of results only)

(S

o

(S

SECOND INTERNAL EXAM

Topics in vector calculus

(Book I-15.1, 15.2, 15.3)

Vector and scalar fields- Gradient fields —




ro

conservative fields and potential functions —

ra

divergence and curl - the operator - thej 20%

0

v Laplacian ~

Line integrals - work as a line integral-

o

independence of path-conservative vector field —

o

(For practice and submission as assignment only:
graphical representation of vector fields using
software packages)

Topics in vector calculus (continued)
(Book I sec., 15.4, 15.5, 15.7. 15.8)

Green's Theorem (without proof- only  for 2
simply connected region in plane),

surface integrals —

2
Divergence Theorem (without proof for
VI . . 3 20%
evaluating surface integrals) .
3

Stokes™ Theorem (without proof for evaluating
line integrals)

(All the above theorems are to be taught in
regions in the rectangular co ordinate system
only)

END SEMESTER EXAM

Open source software packages such as gnuplot, maxima, scilab .geogebra or R may be used as
appropriate for practice and assignment problems.

TUTORIALS: Tutorials can be ideally conducted by dividing each class in to three groups. Prepare
necessary materials from each module that are to be taught using computer. Use it uniformly to every
class.
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11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.
23.

24,
25.

QUESTION BANK
MODULE |

Show that the series Y%, <X

k2

is convergent

Test the convergence of — + x—z + x—3 4o
Check whether the series Zk 15T S converges or not

Determine whether the series 21,621(4)""‘2 converges and if so find
its sum

Test the nature of the series ¥j_ 1‘”‘ —6k+5

8k7+k-8
Check whether the series ;. L - converges or not

)
"1()2

Check whether the series . converges or not

Test the convergence of X, (m)n

. . kX
Examine the convergence of the series Z,‘f:lg

. Find the radius of convergence and the interval of convergence

_enk
of the series ¥, (xkf)

Use ratio test for absolute convergence to find whether the

) 1)k+1 9k
series Y- 1%

Check whether the series Y7,

not

Find the radius of convergence and the interval of convergence
_c\k

of the series Z,;”zl%

Find the radius of convergence and the interval of convergence

of the series Y;>_; n!x"

Check whether the series ),

or not
Find the radius of convergence and the interval of convergence

of the series .

Converges

(- 1)k+ Kk

" Absolutely convergent or

(D" (2n-1)!

- Absolutely convergent

n= 1m
Show that the series Z,;”zl(%)" converges and Y5_,(—1)* diverges

Find the Taylor series of 3 about x=1
Find the Maclaurin’s series for —

—-X

Find Maclaurin series for the funct|on xe*
Find the Taylor series expansion of logcosx about the point x =§

Determine the Taylor series expansion of f(x) =sinx atx = %

Find the Maclaurin series for cosx and also find cos 1, calculate
the absolute the error.

Determine whether the series 222141,( converges. If so find sum
_1\k+1 .
Determine whether the alternating series Z?i":l(l)k(Tk;l is

absolutely convergent



26. Find the Taylor series of — about x = 1

27. Find the interval of convergence and the radius of convergence
(-1)** (k+1)k

of the series }.7°, p

MODULE II

1. Let w =4x% + 4y? + z? where x = psin@cosf ,y = psin@sind z = pcos® find Z—Z
using chain rule
If f(x,y) =x%*y* +x*y find £,
, 0%z

y 07z
If xY then find x5y
Compute the differential dz of the function z = tan™(xy)
Find the slope of the surface z = /3x + 2y in the y — direction at the point (4,2)

Find the derivative of w = x2 + y? with respect to ‘t’ along the path x =
at?,y = 2at

O hs LN

i = xy = =Z [ a_z E
7. Given z=¢" x=2u+v,y ufmd p” and 5

8. Let f be adifferentiable function of three variable and suppose that w =
ow 0 ow
f(x—y,y —z2z—x) Prove that E+E+a_z =0

9. Use chain rule find Z—": ats =i ifw=r?-rtanf ,r=+/s ,6 =mns

10.If u = log(x® + y3 + z3 — 3xyz) show that (%+%+ %)2 u= ﬁ

11.0F u =22 Find 2 4 2

x—y dx  Jy

12. If w=3xy?z%, y=3x24+2 ,z=Vx—-1 findz—:and %

13.Locate all relative maxima, relative minima and saddle point if any of f(x,y) =
y2+xy+4y+2x+3

14.Let L(x,y) denote the local linear approximation to f(x,y) =
Jx?% + y? at the point (3,4). Compare the error in approximating f(3.04,3.98) =
\(3.04)2 + (3.98)2 by L(3.04,3.98) with the distance between the points (3,4)
and (3.02,3.98)

15. A function f(x,y) = x? + y? is given with a local linear approximation
L(x,y)2x+ 4y —5 to f(x,y) at a point P. Determine the point P

16.Find the absolute extrema of the function f(x,y) = xy —4xof R where R is
the triangular region with the vertices (0,0), (0,4) and (4,0)

17.Locate all relative extrema and saddle points of f(x,y) = x* + y* — 2x? + 4xy —
2y?

18.Find the maximum and minimum values of f(x,y) = x3 + 3xy? — 15x% —
15y2 + 72x

19.Let L(x,y) denote the local linear approximation to f(x,y) =

’;% at the point P(1,1,1). Compare the error in approximating Q(—0.99,0.99,0.01)

with the distance PQ
20.Find the slope of the surface z = xe™ + 5y inthe y — direction at the point (4,0)
21.Show that the function f(x,y) = e*siny + e¥ cosx satisfies the Laplace’s
equation fix + £, =0




22.Let L(x,y) denote the local linear approximation to f(x,y) =
xyz at the point P(1,2,3). Also compare the error in approximating
Q(1.001,2.002,3.003) with the distance PQ.

23.Locate all relative extrema and saddle points of f(x,y) = 2xy — x3 — y?

—fX 22z ou o S0
24 .1f u—f(y,z,x) prove that x ™ +y6y +z—-=0

MODULE III

1. Find velocity , acceleration and speed of a particle moving along the curve
x=14+3t,y=3—-4t,z=1+3tatt =2

2. A particle moves along a circular helix in 3-space so that its position vector at
time t is r(t) = 4cosnti + 4sinntj + tk. Find the displacement of the particle
during the interval 1<t<5

3. Find y(t) wherey”(t) = 12t%i—2tj , y(0) =2i—4j, y'(0)=0

4. Find the directional derivative of f(x,y) = e*secy at P(0,%) in the direction of PQ
where Q is the origin

9t . 1\ .

5. Evaluate [i+ (t - 5)] dt

6. Find ‘;—1; if U= (3ti + 5t%j + 6k). (t%i + 2tj + tk)

7. The temperature in degree Celsius at a point in the (x,y) plane is
T(x,y)=—2 . Find the rate of change of temperature at (1,1) in the

1+x2+y?
direction 2i —j
8. Let f(x,y) =x%e”. Find the maximum value of a directional derivative at (-
2,0) and find the unit vector in the direction in which the maximum value
occur
9. Find the domain of r(t) =< /5t + 1,t? >,t, = 1 andfind r(t,)

10.If F(t)has a constant direction , prove that FX% =0

11.Letr = xi + yj + zk and r = |r|then prove that Vf(r) = frﬂr

12 Find the directional derivative of f = x%?y —yz3 + z at(1,-2,0) in the direction of a = 2i +j+
2k

13. Find the directional derivative of f(x,y,z) = x3z — yx? + z? at P(2,—1,1) in the direction of 3i —
j+ 2k

MODULE IV

a b dydx
1. Evaluate [ [ p”
2. The line y = 2 —x and the parabola y = x? intersects at the points (-2,4) and
(1,1). If Ris the region enclosed by y =2 —x and y = x* then find [f, ydA

3. Find the area bounded by the x — axis ,y = 2x and x + y = 1 using double
integration

4. Sketch the region of integration and evaluate the integral flz fyyz dxdy by
changing the order of integration.
5. Sketch the region of integration and evaluate fol f;/x(xz + y?)dydx



e_y

6. By changing the order of integration evaluate [ [~ — dydx

dxdy
Vi-x2.,/1-y2

sinx

7. Evaluate [ [

8. Evaluate [f,
x,andx =1
9. Find the area of the region R enclosed between the parabolay =

dA where R is the triangular region bounded by x — axis,y =

X

x? .
5 and the liney = 2x

10.Evaluate [f, ydA where R is the region in the first quadrant enclosed
between the circle x? + y2 = 25 and the linex+y =5

11.Change the order of integration and evaluate fol fxlxzi_yz dxdy

12.Find the area bounded by the parabolas y? = 4x and x* = -

13.Evaluate [, x* dA over the region R enclosed between y = 1o y =

X )
x,and x =8
14.Use a triple integral to find the volume of the solid within the cylinder x? +
y? =9 and between the planes z=1 and z=5

15.Evaluate [} [ [ (xyz)dxdydz
16.Evaluate [ [, [, (x)dzdxdy

17.find the volume bounded by the cylinder x? + y? = 4 the planes z=0 and
y+z=3

18.Find the volume of the paraboloid of revolution x? + y? =
4z cut of f by theplane z = 4

19. Using double integration, evaluate the area enclosed by the lines x =0, y =
X,y _
0, Z+2=1
20.Evaluate f_zl foz fol(x2 + y?% + z2)dxdydz
21.If R is the region bounded by the parabolas y = x? and y? =
x in the first quadrant, evaluate [[, (x +y)dA

22.Use a triple integral to find the volume of the solid within the cylinder y = x?
and the planes y+z=4 z=0

MODULE V

1. Confirm that @(x,y,z) = x? — 3y? + 423 is a potential function for F(x,y,z) =
2xi — 6yj + 122%k

2. Find div F and curl F of F(x,y,z) = x*y i+ 2y3zj+ 3zk

3. Determine whether F(x,y) = 4yi + 4xj is a conservative vector field. If so find
the potential function and the potential energy.

4. Show that F(x,y,z) = (2xy + z3)i + x%j + 3xz%k is a conservative vector field.
Also find its scalar potential.

5. Find the values of the constants a, b, c so that F(x,y,z) = (axy + bz3)i +
(3x2 —cz)j + (3xz% — y)k may be irrotational. For these values of a,b,c find the

scalar potential of F



6. Find curl F at the point (1,—1,1) where F = xz3i — 2x%yzj + 2yz*k

7. The function @(x,y,z) = xy + yz + xz is a potential for the vector field . Find
the vector field F

8. If r=xi+yj+zk then show that V2(+™) = n(n + 1)r" 2, where r=|r|

9. Evaluatef. F.dr whereF = sinxi + cosxj where cis the curve r(t) =i +tj 0<
t<2

10.Find the work done by the force field F(x,y,z) = (x* + xy)i + (y — x%y)j on the
particle that moves along the curve c:x =t,y = % ,1<t<3

11.Evaluate [ F.dr where F =yi —xj along the triangle joining (0,0), (1,0)and (0,1)

12.Show that ff((ny + z%)i + x%j + 3xz%k) is independent of the path joining the
points A and B

13.Evaluate the line integral [, (xy +z*)ds from (1,0,0)to (=1,0,7) along the helix
C that is represented by the parametric equations x = cost, y = sint, z=t

14.Evaluate the line integral f. (y —x)dx + (x*) dy along the curve C: y* =
x3 from (1,—1)to (1,1)

15.Find the work done by the force field F = (x + y)i + xyj — z?k along the line
segment from (0,0,0)to (1,3,1)and then to (2,—1,5)

16. If F(x,y,2z) = x?i — 3j + yz*k find divF

17.Find the work done by the force field F = xyi+ yzj+ zxk on a particle that
moves along the curve C: x=¢, y=t%z=t3> 0<t<1

18.If r =xi+ yj + zk then show thatV (logr) = TL where r=|r|

2

19.Compute the line integral [ (y*dx —x*dy) along the triangle whose vertices
are (1,0), (0,1)and (-1,0)

20.f, (ysinx dx — cosx dy) is independent of the path and hence evaluate it from
(0,1) and (m,—1)

21.Examine whether F = (x? —yz)i + (y? — zx)j + (z? — xy)k is a conservative field.
If so, Find the potential function.

22.Show that sz(r)=2@+f”(r) , Wherer=xi+yj+zk ,r=||r||

MODULE VI

1. Using Green’s theorem evaluate 95C y dx + x dy ,where C is the unit circle
oriented counter clock wise.
. Using Green’s theorem evaluate ¢. x dy — ydx,where C is the unit circle x* + y* =

aZ



3. If o is any closed surface enclosing a volume V and F=2xi + 2y j + 3z k using
Divergence theorem show that [[ F.nds =7V

4. If S is any closed surface enclosing a volume V and F=x i+ 2y j + 3z k using
Divergence theorem show that [[. F.nds =6V

5. Using Green’s theorem evaluate ¢. (e* +y?)dx + (e¥ +x*)dy where C is the
boundary of the region between y =x? and y = 2x

6. Evaluate the surface [f xzy;yz ds over the surface ¢ represented by the vector
valued function r(u,v) = 2cosvi + uj + 2 sinvk 1<u<3, 0<v<nm

7. Using Divergence theorem evaluate [[ F.nds where F(x,y,z) = (x — 2)i +

(y —x)j + 2z —y)k o is the surface of the cylindrical solid bounded by x? + y? =
2

a‘, z=0,z=1

8. Determine whether the vector field F(x,y,z) = 4(x® —x)i + 4(y3 —y)j + 4(z3 — 2)k is
free of sources and sinks. If it is not , locate them.

9. Verify Green’s theorem for [. (xy + y*)dx + x*dy where C is bounded by y =
xandy = x?

10.Apply Green'’s theorem to evaluate [. (2x* —y*)dx + (x* + y*)dy where C is the
boundary of the area of enclosed by the x-axis and the upper half of the
circle x* + y? = a?

11.Apply Stoke’s theorem to evaluate fc (x+y)dx+ 2x —y)dy + (y + z)dz where Cis
the boundary of the triangle with vertices (0,0,0), (2,0,0)and (0,3,0)

12.Use Divergence theorem to evaluate [ F.nds where F = xi+zj +
yzk and S is the surface of the cube bounded byx =0,x=1, y=0,y=1,z=0,z =
1.Also verify the result by computing surface integral over §

13.State Divergence theorem . Also evaluate [[ F.nds . Where F = axi + byj +
czk and S is the surface of the sphere x*> + y* + z> =1

14.Using line integral evaluate the area enclosed by the ellipse Z—z+ 2’—2 =1

15.Evaluate [, e*dx + 2y dy — dz where C is the curve x* + y* — 4z = 2

16.Use Green’s theorem to evaluate
$ x cosy dx — y sinx dy where C is the square with vertices (0,0), (1, 0), (rr, m)and (0, )
(o

17.Use Stoke’s theorem to evaluate the integral 956 F.dr whereF=xy i+yzj+
zx k  C isthe triangle in the plane x + y + z = 1, with vertices (1,0,0),

(0,1,0) and (0,0,1) with a counter clockwise orientation looking from the first octant
towards the origin.

18. Use Gauss Divergence theorem to find the outward flux of vector field F(x,y,z) =
x3i +y3j + z3k across the surface of the region enclosed by the circular cylinder
x>+y?>=9andtheplaneZ=0andZ =2

19. Find the workdone by the force field F(x,y) = 4(e* — y3)i + 4(cosy + x3)j on a
particle that travels once around the unit circle x> + y2 =1 in the counter
clockwise direction.

20. Evaluate the surface integral [[; xzds where S is the part of the plane x +y +
z = 1 that lies in the first octant.



21. Using Divergence theorem evaluate [[ F.nds where F(x,y,z) = (x* +y)i + 2% +
(e¥ —z)k and S is the surface of the rectangular solid bounded by the coordinate
planes and the planes x=3 ,y=1, z=3

22. Apply Stoke’s theorem to evaluate [ F.dr , where F = (x*—y?®)i+ 2xyj and cis
the rectangle in the xy plane bounded by the lines x=0, y=0, x=a and y=b
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