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Vision and Mission of the Department

Vision
The Department of Civil Engineering is striving to become as a world class academic centre for

quality education and research in diverse areas of civil engineering, with a strong social

commitment.

Mission
Mission of the department is to achieve international recognition by:

M1: Producing highly competent and technologically capable professionals.

M2: Providing quality education in undergraduate and post graduate levels, with strong emphasis

on professional ethics and social commitment.

M3: Developing a scholastic environment for the state — of —art research, resulting in practical

applications.

M4: Undertaking professional consultancy services in specialized areas of civil engineering.



Program Educational Objectives (PEOs)

PEO1: PREPARATION

Civil Engineering Graduates are in position with the knowledge of Basic Sciences in general
and Civil Engineering in particular so as to impart the necessary skill to analyze, synthesize
and design civil engineering structures.

PEO2: CORE COMPETENCE

Civil Engineering Graduates have competence to provide technical knowledge, skill and also to
identify, comprehend and solve problems in industry, research and academics, related to recent
developments in civil and environmental engineering.

PEO3: PROFESSIONALISM

Civil Engineering Graduates are successfully work in various Industrial and Government
organizations, both at the National and International level, with professional competence and
ethical administrative insight so as to be able to handle critical situations and meet deadlines.

PEO4: SKILL

Civil Engineering Graduates have better opportunity to become a future researchers/ scientists
with good communication skills so that they may be both good team-members and leaders with
innovative ideas for a sustainable development.

PEOS: ETHICS

Civil Engineering Graduates are framed to improve their technical and intellectual capabilities
through life-long learning process with ethical feeling so as to become good teachers, either in a

class or to juniors in industry.



PROGRAMME OUTCOMES (POs)

On completion of B.Tech in Civil Engineering Programme, Graduates will have to

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization for the solution of complex civil
engineering problems

Design/Development of Solutions: Design solutions for complex civil engineering
problems and design system components or processes that meet the specified needs with
appropriate consideration for public health and safety, and cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Problem analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

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

Communication: Communicate effectively on complex engineering activities with the
engineering community and with t h e society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations, and
give and receive clear instructions.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and

need for sustainable development.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal, and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.



11)

12)

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.
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Part A — (10 x 2 =20 Marks)
(Answer All Questions)
Q.No Question BL | CO
1 2 4 U | CO1
Evaluate the double integral.[ Ix(x +y)dxdy.
2 xsin x U | Col
Find the value of I I dy dx
3 |if g=x*+y—z-1,find grad¢ at (1,0,0). R | CO2
4 State Green’s Theorem R CO2
5 Prove that L[e~%] = R | CO3
s+a
6 | Prove that L[Cosat] = 5= U | co3
7 Find the fixed points of the transformation w = gz U4 co4
z
8 Write the Milne-Thomson formula for imaginary part. R CO4
9 1) z U | CO5
What are the poles of the function J{(2)=-"——"=
at are the poles o D7)
10 in R CO5
Classify the singularity of the function f(2) = =
Part B — (5 x 4 =20 Marks)
(Answer All Questions)
1 Find the area of first quadrant of an ellipse * L :‘; &1 AP | COl
a
12 p ps 2 N L, i AP | CO2
Find Ve F and V x F of the vector point function find ' =xz" i— 2x’yz j+2yz" k at
the point.
13 | Using partial fraction method to find L~ [-(—H—)(S-Ig—)] Co3
14 | Iff(2) is an analytic function, then prove that U Cco4
F & » p-
=5 rar=plrerlrel.
ax2
15 sinz—z AP | COS5
Identify the nature of the singularity for f(2)=




Part C- (5 x 12 = 60 Marks)
(Answer either (a) or (b) of each questions)

16(a) ® ® AP | CO1
: o-6+9%) g L :
Evaluate the double integral Y by changing into polar coordinate
00
— Ck
and hence deduce that the value of § e
OR
16(b) | Find the volume of the sphere X+ y2 +22 =d* using triple integral. AP | CO1
17(a - - - AP | CO2
@ Verify Stoke’s theorem for the function F' = x* i+ xy j taken around the square
bounded by the lines x =0, x=4a,y=0,y=a.
OR
17(b) Verify Green’s theorem in the plane for I(3x2 -8y? )dx + (4 y - 6xy)dy. Where Cisthe | AP | CO2
c
boundary of the region defined by x=0, y=0,x+y =1.
13(a) Using convolution theorem, find L™* [m_- I AP | CO3
OR
18(b) | solve : ZZTZ -3 % + 2y = e3¢, given that y(t)=0, % = 0 when t=0 by using Laplace AP | CO3
Transform.
19(a) | Draw the image of the region whose vertices are at (0,0), (1,0), (1,2) and (0,2) in the U CO4
z-plane under the transformation w = (1+i)z.
; OR
19(b) | Determine the region in the waplane in which the rectangle bounded by the lines x=0, 8] CO4
y=0, x=2 and y=1 is mapped under the transformation w=z+2+31.
20(a) z* -1 AP | CO5
Evaluate f(z) = ———————— as a Laurent’s series if (i) 2 < |z| <3, (@) |z| >3,
(z+2)(z+3)
OR
20(b) 2 AP | CO5

Determine the poles of f(z)= and the residue at each pole. Hence

W
(z-1D*(z+2)

evaluate I

——-L2~—dz,whereC is |z| =3.
c(z-1)"(z+2)
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Q.NO Answer the Question Weightage | CO’s | Bloom’s
Level
: 2,3t
1 Find L[t“e~>* cosh 2t] 5 CO3 3
z—1 . .
Evaluate J.——z— dz , where C is the circle|z| =2
2 (z+1)(z-2) 5 CO5 3
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School of Basic Sciences

Student Register Number

Department Mathematics
Program Name/Code : B.Tech/Common to all Branches
Course Name/Code Advanced Calculus and Complex Analysis / U20MABTO02
Date/Session/Time
Instructions :
U20MABT02 - ADVANCED CALULUS AND COMPLEX ANALYSIS
QUESTION BANK
UNIT I
MULTIPLE INTEGRAL
Part A — (10 x 2 = 20 Marks)
(Answer ALL questions)
O.N Question . BL
N Unit | (R/U/Ap/A | CO
n/E/C)
1 Evaluate the double integral.f I xydydx. I R CO1
1 x
1 3
2 Evaluate the double integral I I(x +y? dx ay. I U Co1
0 2
2 4
3 | Evaluate the double integral J. I x(x+y)dxdy. I U CO1
1 3
11
dxdy
Evaluate :
4 E'; '([\/l—xz \/I—yz I U CO1
x sin x
5 | Find the value of I _[ dy dx I U COl1
1y
6 Evaluate the double integral I J. xX+y dxdy i U CO1
Y
7z siné&
7 Evaluate the double integral J J' rdrdd I U CO1
0 0
Evaluate J:[ x’y* dxdy over the region bounded by the straight line
8 : I U Co1
x=0, x=3,y=0, y=3.
a b
9 Evaluate I IM I R CO1
Ay

Bharath Institute Of Higher Education and Research (BIHER)
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Solve the double integral f I rdrd@
00

10 I U CO1
Part B — (10 x 4 = 40 Marks)
(Answer ALL questions)
BL
O.No Question Unit | (R/U/Ap/A | CO
rz/E/é))
Find the area using double integral bounded by y = x”and
11 I A CO1
y=2x+3. 3
Find the area using double integral bounded by the lines
12 x=0,y=1land y=x . 4n ol
Evaluate .U (x—y)dxdy,where R is the region bounded by the
13 . I Ap  [col
straight line y=x and parabola y=x’.
. R 2 2
14 Find the area of first quadrant of an ellipse _a)iz_ + 2’_2 =1 I Ap Cco1
15 | Find area of the circle x* + y* = a’using double integral. I Ap CO1
16 | Find the area between y =xand y=x"? 1 Ap CO1
17 | Find the area between parabola y*=4ax and x* = 4day. I Ap CO1
18 | Find the area of the cardioid » = a(1+cosf). I Ap CO1
19 | Solve the double integral I I rdrdé I Ap CO1
00
7 siné&
20 Evaluate the double integral _[ _[ rdrd0f I Ap CO1
0 o
Part C — (5§ x 12 = 60 Marks)
(Answer ALL questions)
0.No Question Ap co
. : trox
21 (a) Change the order of integration to evaluate I I —axdy.
D XY
or Ap CO1
4a 2Jax
21 (b) Change the order of integration to evaluate J. I xy dydx.
0 x?
4q

Bharath Institute Of Higher Education and Research (BIHER)
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Evaluate the double integral _[ J.e k- dxdy by
00
22 (a) changing into polar coordinate and hence deduce that the value
00 2
of ‘[0 e—x dx I Ap CO1
or
Change the order of integration to evaluate
22 (b o oo g”¥ -
2 2 ZZ
Find the volume of the e111ps01d AT R g —+—5 =1using triple
23 (a) a b c
integral.
or
Evaluate the triple integral : ap e
%S) f f_ IJ——-_ dz dy dx
A _Jaz_xz_yz_zz
Evaluate the triple integral
24(a) j‘ JIJ_-_'— J-x?l—-fl—.v‘ dzdydx
\/ 1-x*—y*-z2?
I Ap CO1
or
2-x
4 (b) Change the order of integration to evaluateJ. .[ xydydx.
0
a 2a-x
Change the order of integration to evaluate dydx..
b (2) g g J. J Xy ay
’ I Ap col
or
b5 (b) Find the volume of the sphere x* +y* +z* =a’ using triple
integral
UNIT -II
VECTOR CALCULUS
Part A — (10 x 2 =20 Marks)
(Answer ALL questions)
0.No Question Unit BL co
(R/U/Ap/An/
E/(%
1 | Find V4, if p=loglx® +)* +2*). II R co2
2 Find grad ¢ at (1,1,1), if g=xpz. I R CO2
3 | If g=x*+y—z—1, find grad ¢ at (1,0,0). I R Cco2

Bharath Institute Of Higher Education and Research (BIHER)
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4 | Find V7, if r=xi+yj+zk. I U co2
Find the Directional Derivative of g=xy + yz +zx at (1,2,0) in
5 S5 5 o II 6] CO2
the direction of i+2 j+2k.
6 State Green’s Theorem I R co2
U If F=x"i+y* j+zk,find VxF. I Co2
8 | I[f F=x?i+y* j+z"k,find Ve F I Cco2
g Find the Unit Normal Vector to the surface " 5 G0
¢=x" —xyz +2z° —1 at the point (1,1, 1)
10 State Stoke’s Theorem It R CO2
Part B — (10 x 4 =40 Marks)
(Answer ALL questions)
O.No Question Unit BL co
(R/ U/Ag/A n/E/
)
ind the Unit tor to t 2oyt 4z=2 A
1 Find 'e Unit Normal Vector to the surface x* —y“ +z at 1 p con
the point (1, -1, 2).
- - - - - A
12 | If »=xi+y j+zk,prove that Vr"=nr"" r. Il i o2
5 5 o9 = M 4B
13 | If r=xi+yj+zk,prove that Vr=—. II CO2
r
. 2 2 . : Ap
Find Ve F and V x F of the vector point function find
14 R N . R II CO2
F=xz° i—2xyz j+2yz* k at the point.
(1, -1, 1).Find the angle between the surfaces x* + > +2z* =9 Ap
B and x? + y?> —z =3 at the point (2, -1, 2). I Loz
Find the value of “a”, Show that the vector Ap
16 - - - - It CO2
ol =(x+3y) i+(y—2z)j+ (x+ az)k is solenoidal
- - - - A
17 Show that the vector F=yz i+ zx j+ xy k, s irrotational. II P CO2
e ¥ N P Ap
18 Show that F =(y2 +2xzz)z+(2xy—z)]+(2xzz—y+22)k is N con
irrotational.
pd 7 . = Ap
19 Show that the vector F' =2xy i+ (xz + 2yz)]+ (y2 + l)k is I CO2
irrotational.
Show that the vector 1_‘; =3y*z? 7+ 4x*z* = 3x%y? zis Ap
20 = J=%Y 11 CO2
solenoidal.
Part C — (5 x 12 = 60 Marks)
(Answer ALL questions)
Q.NO Question (R/U/AB;L/A"I/E/ COE

Bharath Institute Of Higher Education and Research (BIHER)
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O
Verify Green’s theorem in  the plane for
21(a) I(3x -8y* )dx +(4y —6xy)dy. Where C is the boundary of the
(6
region defined by x=0, y =0, x+y =1.
or IT Ap CO2
Verify Stoke’s theorem for the function F =x” i+ xp j
21(b) taken around the square bounded by the lines
x=0,x=a,y=0,y=a.
Verify Green’s theorem in the plane for
)2 (a) J- (x2 - xp° )dx+ (y*> —2xy)dy taken around the square
a
bounded by the lines x=0, x=2,y =0,y =2.
or
Verify Green’s theorem in a plane for the integral
22 (b) f c {(x — 2y)dx + xdy taken round the circle x2+y? =4
Verify the Gauss Divergence Theorem for
— — — —
23 () | F =4xz i y* j+ yzk over the cube bounded by
x=0,x=Ly=0,y=Lz=0z=1.
or
_— Verify Green’s theorem in a plane for the integral
(®) fg {(x — 2y)dx + xdy taken round the circle x> +y? =1,
Verify Gauss divergence theorem for
2 e 2 _Y> 2 .
b4 (2) F=(x"—yz) z+(y zx)]+(z xy) and S is the
surface of the rectangular parallelepiped bounded by
x=0,x=a,y=0,y=b,z=0,z=c.
Verify Green’s theorem in a plane for j(xy +y? )dx+x2 ay,
24 (b §
() where C is the closed curve of the region bounded by
y=xandy=x".
Verify Green’s theorem in the plane for
h5(a) J.(3x2 —8y? )dx + (4y - 6xy)a’y. Where C is the boundary of the Ap
©
region defined by x=0, y=0,x+y =1.
or II cO2
Verify Stoke’s theorem for the function
25(b) = (x2 - yz) i+ 2xy j taken around the rectangle
bounded by the lines x=0, x=a,y =0,y =b.

Bharath Institute Of Higher Education and Research (BIHER)
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UNIT-III
LAPLACE TRANSFORMS

Part A — (10 x 2 = 20 Marks)
(Answer ALL questions)
0.No Question Unit BL co
(R/U/AéJ/An/
E/C)
1 Prove that L[e™®%] = ;i—n III R CO3
5
LiCosat|= ———
2 | prove that FLEOS 2= 72 I R Co3
3 State first Shifting property. III R CO3
. —1 [3s+2
4 | Fnaz 2] I U Co3
5 | Prove that L[Sink at] = o— I R COo3
6 | Find L [ I U CO3
7 Prove that L[Cash at] = = fa,z 111 R CO3
Find 27 [ 2] 1T U CO3
+9
9 | LIF®I= i) LA = Il R CO3
10 Prove that L[Cesat] = = :a= I U CcO3
Part B — (10 x 4 = 40 Marks)
(Answer ALL questions)
0O.No Question Unit BL co
(R/U/A ;B/A n/E/C
11 Find L[t* Cos 2£] III Ap CO3
12 Find L[e™ Sinh 2t] III Ap CO3
13 | Find L[e%Sin 2¢] III Ap CO3
14 Find L[ t? Cosh 3t] I CO3
g g § -1 s
15 Using partial fraction method to find L [—_(5—4)(s+9)J' I Ap Co3
16 | Find L[e** + 7Sin 3t + 5 Cosh t] 111 Ap CO3
g -1 g+i " . .
17 | Find L L——(s_ 5 (;-+3)J using partial fraction method. I Ap CO3
) -1 |[s+2
18 | FindL L=+9]- III Ap Cco3
19 | Find Z[ay+ 2 +e| 11 Ap CO3
. CO3
20 | Find L[Sin 5t Cos 3t] 111 Ap

Bharath Institute Of Higher Education and Research (BIHER)
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Part C — (5 x 12 = 60 Marks)
(Answer ALL questions)
0.No Question BL co
(R/U/A%/A n/E/C
k,0<t<s
21 (a) | Find the Laplace Transform of f(¢} = g
—k, S<t<a
) 111 Ap COo3
* 2 ,—3t Cosh
21(b) Find L[t%e osh 2t]
. _ t 0<t<bhb
22 () Find the Laplace Transform of f(t} = {2 b—t b<t<2b
if f(t+2b) = f(&) - I Ap Co3
-1 | =11
22(b) | FindL ™= [(5+1}|15-2)=J
g . -1 52 ]
23(a) | Using convolution theorem, find L [——(52 VTS
5 -1 _ [ #s*+55-3
23(b). || Bmd.br" = [(sﬂ}‘(s-}z}]
Using Laplace Transform, solve (D + 1)y = t* 4+ 3t + 2 given
24(a)
that ¥{t) = 0 when t=0.
or I Ap COo3
2z
24 (b) | Using convolution theorem, find f=1 [34_]
(s2+23)°
25 (a) | Using convolution theorem, find L~% [ o ]
(52+9)*
or
T A 3
Solve : % -3 z—’;— + 2y = e% given that y(t)=0, Z—;’- = 0 when = P 0
25 () | =0 by using Laplace Transform.
UNIT-1V
ANALYTIC FUNCTIONS
Part A — (10 x 2 =20 Marks)
(Answer ALL questions)
0.No Question Unit BL co
(R/U/Ag/An/
E/C)
1 Verify C-R equation of the function f(z) = Z . v R CO4
2 Find the invariant points of the transformation w = E v U CO4
3 Check whether the function f(z) = z° is analytic or not? v U CO4
4 Find the fixed points of the transformation w= ey v U Co4
z
5 Show that v=3x%y—3* is Harmonic function v U CO4

Bharath Institute Of Higher Education and Research (BIHER)
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6 Find the fixed points of the transformation w = 2:;6 v U CO4
7 Write the Bilinear Transformation formula. v R CO4
8 | Find the critical points of the function f{x) = -~ v U CO4
9 Write the Milne-Thomson formula for imaginary part. v R CO4
10 | Check whether the function f(z)=|z* is analytic or not? v U CO4
Part B — (10 x 4 = 40 Marks)
(Answer ALL questions)
0.No Question Unit ~ BL co
(R/U/A({'J)/AH/E/
Construct the Analytic function f{(z) which the real part
11 x v U CO4
e’ cosy
12 Find the critical points of the function f(x) = x2+ 11 v U CO4
X+
If f(z) is an analytic function, then prove that
2 2
13 o 0 p_ 2 2| o2 v U CO4
A @ =P @ | @ .
ox” oy
Find the bilinear transformation that maps the points|
14 z =0,—i,—1 onto the points w=14,1, 0 respectively. v U Co4
If f(z) is an analytic function, then prove that
~2 3
15 o o 2 PG v U CO4
A+ lF @ =4F @)
" ay"
Find the bilinear transformation that maps the points
16 z=-1,0,1 onto the points w = —1,—i,1 respectively. v U Co4
Find the bilinear transformation that maps the points
17 0,7,0 in thez—rplane onto the points 0,i,c0 in the w—plane I L co4
Find the image of the region bounded by
18 x=0, y=0, x=1and y =2, under the transformation v U CO4
w = z+2—i.
Find the image of the circle |z| =1 under the transformation
19 v 8] CO4
w =4z.
Find the image of the circle |z| = 2 under the transformation
20 v U CO4
w =3z.
Part C — (5 x 12 = 60 Marks)
(Answer Either (a) or (b) of each
question)
0.No Question Unit BL co
(R/UA%J/AH/E/
)
21 (a) | Find the image of |z+1]| =1 under the transformation w=1/z
or A% U CO4
21(b) | Find f(z), if the Imaginary part is €” (x siny+ycos y). Also

Bharath Institute Of Higher Education and Research (BIHER)
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find its Conjugate

22 (a) | Find the image of |z-2i| =2 under the transformation w=1/z

or
Draw the image of the region whose vertices are az (0,0), (1,0), | 1V U CO4
22(b) | (1,2) and (0,2) inthe z-plane under the transformation
w = (1+1i)z.

Determine the analytic function whose real part is
23 (a) e sin 2x
cosh2y—cos2x

or v U CO4
23 Find f(z), if the Real part is € § (x cosy—y sin y ) Also find
®) | it Conjugate.

Determine the Analytic function f(z), whose real part is
x - 3)912 +3x% - 3y2 +1, Also find its conjugate
or

24(a)

Determine the region in the w-plane in which the rectangle Y U co4
24 (b) | bounded by the lines x=0, y=0, x=2 and y=1 is mapped under
the transformation w=z+2+3i
25() | Ifu= — SM2% __ then find an analytic function f/(z)
& cosh2y+cos2x ’
or
Draw the image of the square whose vertices are at (0,0), (1,0), v U CO4
25 (b) | (1,2) and (0,2) in the z-plane under the transformation
w = (1+1i)z.
UNIT-V
COMPLEX INTEGRATION
Part A — (10 x 2 =20 Marks)
(Answer ALL questions)
BL
0.No Question Unit | (R/U/Ap/An/E/ | CO
0
1 Write the Cauchy’s integral formula. A% U CO5
2 Evaluate [ ;i—z dz , where |z-1| =§ v U CO5
z
3 | What are the poles of the function f(2)=———— \Y% U CO5
(z+1)(z-1)
4 | What is the singular point of the function f(z) = — . v R CO5
Write the formula for finding the residue of a function at a pole
5 v R CO5
of order ‘m’.
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2_3z2+5
Evaluate Iidz where ‘C” is the circle |z|=2, using
6 c z+4 \% U CO5
Cauchy’s Residue Theorem.
7 | Find the residue at z =0 for f(z)=cotz \Y% U CO5
8 | Classify the singularity of the function f(z) = ———2 . \% R Cos
z
z
Evaluate f(z)=—————about z=- 2. 05
9 f(2) 2Dz +2) \% U C
10 | State Cauchy’s residue Theorem. \'% R COs5
Part B — (10 x 4 = 40 Marks)
(Answer ALL questions)
BL
0.No Question Unit | (R/U/Ap/An/E/ | CO
0
Evaluate using Cauchy’s Integral formula J.-L dz,
11 c(@=3E-) |y Ap Co5
where C is |z| =2.
12 | Evaluate ! 5 atz=1 in Taylor’s series. v Ap CO5
Z —
. ) . sinz-z
13 | Identify the nature of the singularity for f(z) = g \Y% Ap CO5
z
4z —4z+1
Evaluate | —————————dz, where C is the circle|z| = 1. A CO5
14 l(z2 +4)(z-2) i ¥ P
Evaluate f(z) =cos z as a Taylor’s series about the point
15 \% Ap CO5
z=0,
1_ 2z
16 | Calculate the residue of f(z)=— v Ap COS5
Z2
17 | Find the residue of f(z)= 1) where C is the |z] =3. v Ap CO5
Evaluate f(z)=sin z as a Taylor’s series about the point
18 A% Ap CO5
z=0.
z-1
Evaluate | ——————dz, where C is the circle |z| =3.
19 l D 2 v Ap o5
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Cauchy’s Integral formula.

20 | Find the singularity of £(z) = 1; z \ Ap Cos
Part C — (5 x 12 = 60 Marks)
(Answer Either (a) or (b) of each question)
BL
0.No Question Unit | (R/U/Ap/An/E/ | CO
0
© 2
21 (a) | Evaluate I—ﬂ% by using Contour Integration
ST +HD(+4)
Or v Ap COs
2
CoSTz
21 (b) | ..Evaluate | —————dz, where C is a circle |z|=3.
® Jee> i
z* -1
Evaluate f(z) = ——————as a Laurent’s series if
22 (a) (z+2)(z+3)
() 2<|z1<3, (i) |z2|>3.
| | ‘ | v Ap CO5
or
27 da
22 (b) | Evaluate J.—— by using Contour Integration
o 5+3cosd
] : . . Tz=2 .
Find the Laurent’s series expansion of f(z) =—————— in
23 (a) z(z—2)(z+1)
1<|z+1<3.
v Ap COs
or
2 dg
23 (b) | Evaluate J.—.—by using Contour Integration.
o 13+ 5siné
K x2dx
24 Evaluate by using Contour Integration.
(a) __[O(xZ +a2)(x2 +b2) Y g gr
or
Determine the poles of f(z) = —22—— and the residue at | V Ap CO5
(z—-D(z+2)
28°0) each pole. Hence evaluate .[ ——g—dz , where C is
~(z=-D"(z+2)
|z| =3.
27 dt?
25 (a) | Evaluate J.4 by using Contour Integration.
v 2+cosd
—— = v Ap o5
Evaluate_[ SInzz 100572 dz , where C is ‘z| =3, using
25 (b) ! @-DGE-2)
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Level

CO/ |Remember

R)

Understand
(1Y)

Apply
(Ap)

Analyse
(An)

Evaluate

E)

Create

©

Total
Marks

CO1

CO 2

CO3

CO4

CO5

CO6

Total

Grand Total

100
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Mathematics

CONTINUOUS LEARNING ASSESSMENT TEST-III

U20MABT02 - ADVANCED CALCULUS AND COMPLEX ANALYSIS

(SET- B)

Date : 23.06.2023
Academic Year / Semester :2022-2023 / EVEN

Duration : 1 Hour 30 Minutes
_ n , Bloom’s
Q.No. PART-A (5x2=10) Weightage | CO’s Level
1 Find the fixed points of the transformation w = 622_ 2 2 CO4 2
z
2 What are the poles of the function f@)=—— 2 COs 1
(z+1)(z—-i)
e Find the residue at z =0 for f(z)=cotz 2 COS 3
. . . . sin z
4 Classify the singularity of the function f(z) = P ) CO5 1
5 Evaluate f(z) = %2 aboutthe pole z=- 2. 2 CO5 3
(z+D(z+2)
PART-B(2x4=38)

(@) Find the bilinear transformation that maps the points

z=0, —i, —1 onto the points w = i, 1, O respectively.
6 (OR) 4 CO4 2

(b) Construct the Analytic function f(z) which the real part e*cosy.

(a) Evaluate '[ w dz , where C is the circle ‘z[ =1, Using

C (ZF = .. 4)(.. == 2)

Cauchy Integral formula.

7 (OR) 4 COs5 3
2
(b) Find the residue of f(z)= (—217 where C is the |z] =3.
Z —
PART-C (1 x12=12)

(a) Find f(z), if the Real part is €" (X cos y—ysiny). Also find its

Conjugate
8 (OR) 12 CO4 2

(b) Find the image of |z+1| =1 under the transformation w=1/z

CO’s Weightage
CO4 18
CO5 12
Total 30
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Mathematics

CONTINUOUS LEARNING ASSESSMENT TEST-1I
U20MABT02 — ADVANCED CALCULUS AND COMPLEX ANALYSIS

Date :31.05.2023
Academic Year / Semester  : 2022 — 2023 / Term-II SET B
Maximum marks : 30 Marks
Instruction . Answer to ALL Questions
Q. = . ,. | Bloom’s
No. PART - A (5x2=10) Weightage | CO’s Level
1 | State Gauss Divergence Theorem. 2 co2 1
2 | Provethat L[e —at] = — 2 CO3 2
s+a
. a
3 | Prove that L [Sinh at] = 7oz 2 Cco3 2
1
4 |Find L[1] = ; 2 CO3 2
5 | Find L[Cos 4t Cos 2t] 2 Co3 2
PART-B(2x4=8)
(a) Find L[e ™3 — 2cos2t + 3 sinh3t + 5
6 (OR) 4 CO3 3
(b) Find L[e~3*(sin 2t — cos 3t)]
(a) Find L[e3tSin 2t]
7 (OR) 4 CO3 3
(b) Find L[t? e~3Sin 3t]
PART-C(1x12=12)
(a) Verify Green’s theorem in a plane for the integral
I (xy + y?)dx + x2dy, where C is the closed curve of the
region bounded by y = xand y = x2.
(OR)
8 (b) Verify Gauss Divergence Theorem for 12 co2 3
F=(x?—y2)i + (9% — zx)] + (2% — xy)k and S is the surface
of the rectangular parallelepiped bounded by
x=0,x=a, y=0y=bz=0z=c

CO’s Weightage
CO2 14
CO3 16
Total 30

Bharath Institute Of Higher Education and Research (BIHER)/QAC/ACAD/008
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Department of Mathematics

CONTINUOUS LEARNING ASSESSMENT TEST -1
U20MABT02- ADVANCED CALCULUS AND COMPLEX ANALYSIS

SET A
Date :25.04.2023
Academic Year/Semester : 2022-2023/EVEN
Duration :1:30 Hours
Q.No . , Bloom’
- PART A (5X2)=10 Weightage CO’s s Level
1 2
1 Evaluate the double integral j I(xz +y? )dx dy. 2 Co1 2
0 1
Ly
2 Evaluate the double integral I I x+y dxdy 2 COl 2
0 y
x SIN X 1
3 Find the value of j j dy dx 2 COl 2
4 | 1f g=x* +y—z—1, find grad ¢ at (1,0,0). 2 Cco2 /)
Find the Directional Derivative of ¢=xpz at (1,1,1)
5 5 oo > 2 CO2 3
in the direction of i+ j+ k.
PART B (2X4)=8
Find the area using double integral bounded by the
lines x=0, y=1land y=x
6 (or) 4 col 3
Find the area using double integral bounded by y = x°
and y=2x+3.
S
- - %
If r= xl+yj+zk prove that Vr=—.
r
b (or) 4 co2 3
Find the Unit Normal Vector to the surface
x* —y* +z =2 atthe point {1, -1, 2).
PART C (1 X 12)=12
.X +)
Evaluate the double integral J. J‘ )dxdy by
0 0
changing into polar coordinate and hence deduce that the
8 value of .[ dY 12 COl 3
(or)
Change the order of integration to evaluate
I I - ad —dxdy.
0y X+
CO’s Weightage
COl 22
co2 08
L Total 30




TERM -1
ADVANICED eyt O OonEpler  Anm £

1 V2oMARTOD —
| e AL
‘PW—A
|
| Beaaske e dre Aalegred JJ(%"?—r‘il) dmoly
?
/s 1 %’3 iy
3| Beatmalz  fre  dedde Erlaprd fJ (1) ks
I/th". ‘_3/}0 0y

2. Fad Ha Ve luwe m j J A gtwnl
e
A [ L0 protayez -l hnd wf § ot 100
| . > 90 ) > 9
B

= arxy
5 | Ll‘nﬂ# 'h.ﬂ Dih—t,c,-p‘:[,mﬁwl D’/}‘?Vﬁ—‘”'\{ﬂ (y‘ q): 917/2- M’ C)/‘[‘) fef\ +Ll ﬂFMcaspm

b (A Bnd  Hr A WEing ol rudsle In’)}t7"fb“(

A0, 3;‘ a}\p’ ‘f’;)(.

oA
dndy - Ay I
o 110

. Lo we
,2‘3/

®) fea  He  puo neng dowtde Pnlﬂimx

4z 2042,
f 1y/’ Yz I 4= %
2 2
\jé»(dg?&w /\j )y o

}gg

X
v
S



to )

=%

57»0‘*“3
b x
2

[ ay

CEE
[

)

e

J a7

/ /7

fn -y : n

hasulm £ usduak (f o

S Y xzfy)d’bzd'}

7

%



BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Department of Mathematics

CONTINUOUS LEARNING ASSESSMENT — IV / EXAMINATIONS
U20MABTT02 —- ADVANCED CALCULUS AND COMPLEX ANALYSIS
ASSIGNMENT - CLA IV

Q.NO Answer the Question Weightage | CO’s | Bloom’s
Level
. 7 ,—3t
1 Find L[t*e™* cosh 2t] 5 CO3 3
z—1 . .
Evaluate _[ ———————dz, where C is the circle |z|=2
2 (z+1)(z-2) 5 CO5 3
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF

QUESTION BANK

Department : MATHEMATICS
Program Name/Code : B TECH/ Common to all Branches
Course Name/Code : Advanced Calculus and Complex Analysis / U20MABTO02

g : Bloom’s
Q.No Question Weightage CO Level
UNIT I
MULTIPLE INTEGRAL
PART - A
2 4
1 Evaluate the double integral I jx(x +y)dxdy. 2 Co1 9
1 3
il w2
9 Evaluate the double integral J. J. x* +y? dx dy. 2 Co1 2
01
2 X
3 Evaluate the double integral I I xydydx. ) Col1 2
1 x
Il 54
4 Evaluate the double integral .[ J. x+y dxdy 2 Co1 9
¥y
x Sin X
5 | Find the value of | _f dy dx 2 co1 2
dxdy
Evaluate - :
6 5 2 | cor | 2
a b
dxdy
Evaluate —_— ) Co1 )
7 j e 0
Evaluate ﬁ x*y*dxdy over the region bounded by the
8 ) 2 CO1 3
straight line x=0, x=3,y=0, y=3.
7 siné
9 Evaluate the double integral _f _[ rdrd@ 2 Co1 2
0 0
i drdoé
10 Solve the double integral 2[ .(’: rar 5 Col 2
PART-B
Evaluate ﬂ (x— y)dxdy,where R is the region
R
1 bounded by the straight line y=x and parabola 4 COl1 3
y=x
Bharath Institute Of Higher Education and Research (BIHER) 1QAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF
Find the area using double integral bounded by the
2 lines x=0, y=1and y=x & Coll
Find the area using double integral bounded by y = x’
3 4 CO1
and y=2x+3.
4 Find the area between y=xandy=x"? 4 Co1
Find area of the circle x* + y* = a’using double
5 . 4 CO1
integral.
6 Find the area of first quadrant of an ellipse z_z + {_22‘ = 4 col
Find the area between parabola y*=4ax and
7 . 4 CO1
x“=4ay.
7z sin@
8 Evaluate the double integral _[ _[ rdrd@ 4 CO1
)
9 Solve the double integral I J. rdrdé 4 Col1
00
10 Find the area of the cardioid » = a(1+cos ). 4 col
PART -C
. s )b
Evaluate the double integral € Xay by
00
i changing into polar coordinate and hence deduce that & ol
© 2
the value of L e dx
Change the order of integration to evaluate
2 t 12 Co1
[ [=—=dcay.
s 53X +Y
Change the order of integration to evaluate
4a 2-ax
3 I I xy dydx. 12 CO1
0 xz
4a
i . . x2 y2 ZZ
Find the volume of the ellipsoid — + =5 +— =1
4 a= & € 12 col
using triple integral.
Evaluate the triple integral
o Voot JFA dzdydx
N I I . 12 cot
S 5 \/az_xz_yz__zz
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF
Change the order of integration to evaluate
a 2a-x
6 [ [ x dyx. 12 Col 3
0 x2
Find the volume of the sphere x*+y*+z’>=a" using
7 L 12 CoO1 3
triple integral.
Q.No Question Weightage CO Bloomis
’ ghtag Level
UNIT I
VECTOR CALCULUS
PART - A
1 If p=x*>+y—z—1, find grad ¢ at (1,0,0). 2 Cco2 2
2 Find grad ¢ at (1,1,1), if g=xz. 2 CO2 1
3 | Find V¢, if g=loglx® +)* +2%). 2 Co2 2
4 Find Vr,if r=xi+yj+zk. 2 COo2 2
Find the Directional Derivative of ¢=xyz at (1,1,1) in
5 O 2 CcO2 2
the direction of i+ j+k.
Find the Directional Derivative of ¢=xy + yz +zx at
6 5, = 2 Co2 2
(1,2,0) in the direction of i+2 j+2k.
7 IfF=x2i+y2j+zzl—c>,ﬁnd VeF 2 C0o2 2
8 If F=x"i+y* j+z*k,find VxF. 2 o2 2
9 Find the Unit Normal Vector to the surface 7 coz 5
¢=x" —xyz +2z° —1 at the point (1, 1, 1).
10 State Green’s Theorem 2 CcO2 1
PART - B
1 If r=xi+y j+zk,prove that vr=L. 4 Co2z 3
¥
2 If r=xi+y j+zk,prove that Vr"=nr""r. & COo2 3
Find the Unit Normal Vector to the surface
B x* —y* +z=2 atthe point (1, -1, 2). 4 o 3
Find the angle between the surfaces x* + y* +z> =9
4 . ) 4 CcO2 3
and x? +y? —z =3 at the point (2, -1, 2).
Find Ve F and V x F of the vector point function find
5 R N R i~ 4 CO2 3
F =xz* i—2x*yz j+2yz* k at the point (1, -1, 1).
Find the value of “a”, Show that the vector
6 - - - > ) 4 CO2 3
F=(x+3y) i+(y—2z) j+(x+az)kis solenoidal
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF

- - - -
Show that the vector F =3y*z? i+4x°2z* j—3x*y* kis

solenoidal.

CO2

Show that
;' =(y2 +2xz° )_l>+ (ny . z)7+ (2x22 -y+ 22);‘7> is

irrotational.

CO2

Show that the vector

F= 2xy i+ (x2 +2 yz)7+ (yz + 1)%> is irrotational.

CO2

10

- -

- -
Show that the vector F=yz i+zx j+xyk,is

irrotational.

CO2

PART -C

Verify Green’s theorem in the plane for
J.(3x—8y2)dx+(4y—6991)dy. Where C is the

c

boundary of  the region defined by
x=0,y=0,x+y=1.

12

CO2

Verify Stoke’s theorem for the function

—

F= (x2 - yz) i +2xy j taken around the rectangle
bounded by the lines x =0, x=a,y =0,y =b.

12

CO2

Verify Green’s theorem in a plane for
J(xy +y° )dx +x2dy, where C is the closed curve of

C
the region bounded by y=x and y =x7.

12

CO2

Verify Gauss divergence theorem for

F =(x* —yz)?+ (y2 - zx)j+ (22 —xy) and S is
the surface of the rectangular parallelepiped bounded
by x=0,x=a,y=0,y=b,z=0,z=c.

12

CO2

Verify Green’s theorem in a plane for the integral
J (x = 2y)dx + xdy taken round the circle
x>+ =1

12

CO2

Verify the Gauss Divergence Theorem for

F =4xz i y* j+ yz k over the cube bounded by
x=0,x=Ly=0,y=1,z=0z=1.

12

CO2

Verify  Stoke’s theorem for the function
—

- —
F =x?i+xy j taken around the square bounded
by the lines x=0, x=a,y =0,y =a.

12

CO2

Bharath Institute Of Higher Education and Research (BIHER)
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF
Q.N Question Weightage | CO | Bloom’s
.No uestio ightag Level
UNIT III
LAPLACE TRANSFORMS
PART - A
1 Prove that L[e®"] = — 2 CO3 1
? Prove that L[Sinat] = ;% 2 CO3 2
3 State ﬁrst_S-hiﬁing property. 2 Co3 1
4 | Find ot [T 2 CO3 2
5 Prove that L[Sinh at] = ;:f—a: 2 COo3 2
6 | Findzt[EZ] 2 CO3 2
2~
7 Prove that L[Cosh at] = B ;, 2 CO3 2
8 Prove that L[Cosat] = = ;2 2 CO3 2
o | Uf@®I= i) LAl =_ 2 eo5 .
10 | FindZ7' |5 2 Co3 2
PART -B
Find L[e3Sin 2t] 4 CO3 3
) Find L[ t* Cosh 3t] 4 CO3 3
Find L[t? Cos 2t} 4 cO3 3
= =3t oo,
4 Find Lie™ Sinh 2t] 4 Co3 3
; 2t — ; ,
5 Find L[e%* + 75in 3t+ 5 Cosh t] 4 co3 3
; . : -1 s
6 Using partial fraction method to find L [(5_4) ot ng 4 CO3 3
7 Find 7% L(&__S;; ;3} using partial fraction method. 4 Co3 3
8 | Find L|ayi+ St 4 Co3 3
9 Find L[Sin 5t Cos 3t] 4 CO3 3
10 | Find £ |52 4 CO3 3
[e°+ 5]
PART -C
Find the Laplace Transform of
t ,0<t<b
. f(t)_{Zb—t, b<t<?2b 12 o3 S
if f(t+ 2b) = f(¢)
) Find L[t?e™3! Cosh 2t] 12 Co3 3
Find the Laplace Transform of
a
O R L AL 12 co3 | 3
—k, %<t<a
. _1 _ [ 45%+55-3
4 | FindL = [0 = 12 Co3 3
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF
Solve: 22 3% 4 2y = e3¢, given that y(t)=0,
5 P ool 12 Co3 3
d—}; = 0 when t=0 by using Laplace Transform.
. o1 [ 7511
6 | Findl =[] 12 co3 3
Using convolution theorem, find
7 -1 [ s2 ] 12 CO3 3
(s2+a?)(s2+b?))
N Questio Weightage | cO | Bloom’s
.No uestion ghtag Level
UNIT IV
ANALYTIC FUNCTIONS
PART - A
1 Check whether the function f(z) = z° is analytic or not? ) CO4 )
2 Find the fixed points of the transformation w = 6z-9 ) CO4 2
z
3 Verify C-R equation of the function f{z) =2 . 2 CO4 1
4 Find the invariant points of the transformation w = i—;—z 2 CO4 2
Check whether the function f(z)=|z[* is analytic or
5 2 CO4 2
not?
6 Find the fixed points of the transformation w = % 2 CO4 2
7 Write the Milne-Thomson formula for imaginary part. 2 CO4 1
8 Show that v=3x?y—y* is Harmonic function 2 CO4 2
9 | Write the Bilinear Transformation formula. 2 Co4 1
10 | Find the critical points of the function f(x) = 5 2 CO4 2
PART -B
Find the bilinear transformation that maps the points
1 . . : . 4 CO4 2
z =0,—i,—1 onto the points w = i,1, 0 respectively.
Find the bilinear transformation that maps the points
2 ®,i,0 in thez—plane onto the points 0,7,c0 in the w—pl 4 CO4 2
If fiz) is an analytic function, then prove that
3 |[8, 2 b 2] rp 22| £y 4 cos | 2
o 1@ =P lre @)
ox° Oy
Construct the Analytic function f(z) which the real part
4 X 4 CO4 2
e*cosy
5 Find the bilinear transformation that maps the points 4 co4 2
z =-1,0,1 onto the points w = —1,—,1 respectively.
6 If f(z) is an analytic function, then prove that 4 CO4 2
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF

a2 )
o 0° 2 N
( o ]If(z)l =42 .
ox® 0Oy
7 Show that an analytic function with constant real part is 4 CO4 2
also constant.
Find the image of the circle |z| = 2 under the
8 . 4 CO4 2
transformation w = 3z.
Find the image of the circle |z| =1 under the
9 . 4 CO4 2
transformation w = 4z.
Find the image of the region bounded by
10 x=0, y=0, x=1and y =2, under the transformation 4 CO4 2
w=z+2—i.
PART -C
{ | Find f(2), if the Imaginary part is € * (x sin y+ y cos y). 12 Co4 9
Also find its Conjugate
2 Find the image of |z+1| =1 under the transformation 12 CO4 2
w=1/z
Find f(z), if the Real part is € * (x cos y—ysin y). Also
3 12 CO4 2
find its Conjugate.
Draw the image of the region whose vertices are at (0,0),
4 (1,0), (1,2) and (0,2) in the z-plane under the 12 CO4 2
transformation w = (1+1)z.
Determine the Analytic function f{z), whose real part is
5 3 2 2 2 . . 12 CO4 2
x”=3xy” +3x° =3y° +1, Also find its conjugate
6 Find the image of |z-2i| =2 under the transformation 12 CO4 2
w=1/z
in2
If u= it , then find an analytic function
7 cosh2y+cos2x 12 CO4 2
/2).
Q.No Question Weightage CcO fRoons
) ! ghtag Level
UNITV
COMPLEX INTEGRATION
PART - A
1 Write the Cauchy’s integral formula for Derivatives. 2 CO5 1
z
2 What are the poles of the function f@)=———= 2 COs 2
(z+1)(z-i)
3 Evaluate [ ﬁ dz | where |z-1| =% 2 CO5 2
4 What is the singular point of the function f{z) = i ; 2 CO5 2
Write the formula for finding the residue of a function at
S e 2 CO5 1
apole of order ‘m’.
Bharath Institute Of Higher Education and Research (BIHER) 1QAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF
z?=3z+5 =y .

" Evaluate LT dz where ‘C’ is the circle |z|=2, : G5

using Cauchy’s Residue Theorem.
7 Find the residue at z = 0 for f(z)=cotz 2 COo5
8 Classify the singularity of the function f(z) = Sz 2 COs5

Z
z

Evaluate f(z)=——————about z=- 2.
9 f(@ D+ 2 CO5
10 State Cauchy’s residue Theorem. 2 CO5

PART -B

Evaluate  using  Cauchy’s  Integral  formula
1 J.—:i— dz , where C is 'z| =2. 4 COs

L (z-3)-1)
2 Evaluate atz =1 in Taylor’s series. 4 CO5

Z p—
. ; . sinz—z
3 Identify the nature of the singularity for f(z) = 3 4 CO5
z
2
4 EvaluateJ.—A;Z—‘lZ-F—1 dz , where C is the circle |z| =1. 4 CO5
“(z°+4)(z-2)

Evaluate f(z) =cos z as a Taylor’s series about the
5 A 4 COs

pomnt z=0.

_ L2z
6 Calculate the residue of f(z)= ! 5 4 COs
z
ZZ
7 Find the residue of f(z) = — where C is the |z| =3. 4 CcO5
=

Evaluate f(z)=sin z as a Taylor’s series about the
8 . 4 CO5

pomnt z=0.

z~1 . .
9 Evaluate | ———————dz, where Cis the circle|z|=2. 4 05
£(3+l) (z-2) g €
10 | Find the singularity of f(z) = l_f 4 CO5
z
PART -C
2
COS 7T Z
1 Evaluate | ——— = dz, where C is acircle |z|=3. 12 CcO5
-l.(z—l)(z—Z) | |
© 2

Evaluate jz—xLZ— by using Contour
2 2D +4) 12 COs5

Integration..

2

Evaluate f(z) = e as a Laurent’s series if
3 (z+2)(z+3) 12 CO5

() 2<|4<3, @) |4>3.

Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF
Evaluate j- by using Contour Integration 12 CO5
5+3cos@
Find the Laurent’s series expansion of
F@)=—T2"2  in1<|z+1 <3, 12 CO3
z(z—-2)(z+1)
sinz z* + cos w z* . .
Evaluate dz , where Cis |z| =3, usin,
i Z-D(z-2) g & 12 |cos
Cauchy’s Integral formula.
Determine the poles of f(z)=——————and the
e
residue at each pole. Hence evaluate .[ i 12 o
~ ( ~1) (z +2)
where C is |z| =
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH

I YEAR, B.TECH, 2022 - 2023, TERM 1

SECTION Al
Subject Name : Advanced calculus and Complex Analysis
SL REG.NO |STUDENT NAME CLA1| CLA2 | CLA3 |CLA4| TOTAL
NO. ) 10) as) asy (10) (0
1 |U22AE(001 |AKELLA PRAKASH 8 13 11 10 42
2 | U22AE002 |ASHWINTH A 9 13 14 10 46
3 | U22AE003 |CHIKATE SUMEDHA ISHWAR 8 15 13 10 46
4 | U22AE004 |CHINTHA HARIKA 10 15 15 10 50
5 | U22AE005 [GULIPELLI VISHWA TEJA 8 9 10 10 37
6 | U22AE006 (GOPIM 1 12 11 10 40
7 | U22AE007 |GURRAM ARUN KUMAR 8 12 13 10 43
8 | U22AE008 [HIRTHICK N 9 13 14 10 46
9 | U22AEQ09 |SISWARYA 10 15 15 10 50
10 | U22AE010 [JANNATUL NAYEM KOLY 8 11 12 10 41
11 |U22AEQO11 [JAYASHREE M 8 15 13 10 46
12 | U22AE012 [KAVIPRIYA A 6 14 14 10 44
13 | U22AE013 [KEDRAKA PRAHALADHUDU 9 14 15 10 48
14 | U22AE(014 [KOJJA NARENDRA 10 15 15 10 50
15 | U22AE015 [KOLIKAR THARUN SAI 1l 7 13 10 37
16 | U22AE016 |[KOTHAMANGALA K S HARIKA 10 15 15 10 50
17 | U22AE017 [KUNCHAM BHAVYA 10 15 14 10 49
18 | U22AE(018 IMADIREDDY BHARAT KUMAR 5 8 9 10 32
19 | U22AE020 [MUGENTH RASHID M R 6 13 13 10 42
20 | U22AE021 ]MURALI KRISHNA 5 13 15 10 43
21 | U22AE022 [NEHA JANA 10 15 15 10 50
22 | U22AE023 INERELLA LOKESH BABU 8 13 14 10 45
23 | U22AE024 [NIROSHINI S 5 15 12 10 42
24 | U22AE025 [OBADAH AKRAM A 8 10 13 10 41
25 | U22AE026 |PANUGANTI SAT KRISHNA il 15 10 10 42
26 e PENNADA PRUDHVI NAGARJUNA it 2 © B S0
27 | U22AE028 [PINDIPOLU SANJAY 10 15 15 10 50
28 | U22AE029 [N RAJASEKHAR REDDY 10 15 15 10 50
29 | U22AE030 |REVANTH BOTUKA 6 8 8 10 32
30 | U22AE031 [SANJAY P 8 10 11 10 39
31 | U22AE(032 [SHAIK ABDUL RAZAK 8 10 12 10 40
32 | U22AE033 |SHANMUGAPRIYA S 10 13 13 10 46
33 | U22AE034 [SHINODH G KURUP 7l 12 11 10 40
34 [ U22AE035 |[SIVA RAJA PANDIAN S 8 12 11 10 41
35 [ U22AE036 |SUSEENDAR R 8 13 13 10 44
36 |U22AE037 |SWARNIM KUMAR KATWARTYA 10 15 15 10 50
37 | U22AE038 |TAVVA SIVANADHA REDDY 8 11 12 10 41




TIRUMALARAJU VENKATA

38 | U22AE039 [ 10 en 6 1 10 10 37
39 | U22AE040 |UTEA OCNANA DURGA MAHESH | 4 15 15 10 50
RAJU
20 | U22AE041 [VENU RACHAKONDA 7 1 1 10 39
41 | U22AF042 [YARRA HEMANTH 7 12 9 10 38
22 | U22AS001 |ADISHWARR S P 7 T 10 10 38
43 | U22AS002 |AROKYA NISHA S 10 15 15 10 50
24 | U22AS003 |ARUNKUMAR D 5 T 10 10 20
25 | U22AS004 |[BALAJIR 7 13 13 10 13
46 | U22A8005 [BAYAMUTHAKA DHANUNJAYA | 8 15 12 10 45
CHINNAKARKALA SATISH
47 | U22A8006 |0 8 14 14 10 46
EROTHI MOHIT SAI
48 [U2248007 |5, 0 10 15 15 10 50
29 | U22AS008 [HELINI B 10 15 s 10 50
50 | U22AS000 |JAYASURYA V g 13 13 10 14
51 | U22AS010 |[KADALI SHAHANYU 5 15 15 10 45
52 | U22AS011 |KARTHIK Y 10 15 15 10 50
53 | U22AS012 |KHUSHI BHATTA 10 15 s 10 50
54 | U22AS013 |KHUSHI SINGH 3 1 12 10 26
55 | U22AS014 |MOHAMED ZAIM M 10 15 15 10 50
56 | U22AS015 |[MOHAMMED IBRAHIM A 9 15 14 10 48
57 | U22AS016 |[MONIKA M 10 15 15 10 50
MURUGANANDAN GOKHUL
58 | U22A8017 | iar 8 13 15 10 46
59 | U22AS018 [NIKHIL V 8 3 14 10 45
60 | U22AS019 [POTHIRAJA M 10 I 15 10 50
61 | U22AS020 |PRIYADARSHAN S 8 s 15 10 23
62 | U22AS021 [ROWENA MARY A 0 0 0 0 0
63 | U22AS022 [K SANJAY KUMAR REDDY 10 s 15 10 50
64 | U22AS023 [SARAN R 6 1 3 10 3
65 | U22AS024 [SAURABH KUMAR 8 13 14 10 45
66 | U22AS025 |SHIVA B 10 s 15 10 50
67 | U22AS026 [SNEHA J L. 3 12 12 10 2
63 | U22AS027 |T S SRISURYA TEJA 9 I 15 10 49
69 | U22AS028 [THOLUCHURI MANIKANTA 7 Is 13 10 45
70 | U22AS029 [TORLAPATI ABHILASH 9 15 13 10 a7
71 | U22A5030 [VARUN ESWARAN B 6 T 12 10 39
72 | U22AS031 [VEDAVARSHAA P 9 15 15 10 29
73 | U22AS032 [VIGNESH G 10 15 1 10 46
74 | U22AS033 [VISHALIJ 9 s 15 10 29
75 | U22AS8034 [YOGENDIRAN R 10 15 15 10 50
76 | U22AS035 [PRIYADARSHINI A 8 13 15 10 46
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Mathematics

CONTINUOUS LEARNING ASSESSMENT TEST-III
U20MABT02 — ADVANCED CALCULUS AND COMPLEX ANALYSIS

SET- A
Date & Session :31.01.2023 & FN
Academic Year / Term :2022-2023 /1
Duration : 1 Hour 30 Minutes
Maximum marks : 30 Marks
Instructions : Answer to ALL questions
9
Q.No. PART-A (5x2=10) Answer to All Questions Weightage | CO’s B;f’;':l §
| | Find the fixed points of the transformation w = 622_ 2 2 CO4 2
2 Write the Cauchy’s integral formula for Derivatives. 2 COs5 1
. . . . 1
8 What is the singular point of the function f(z) = — o) CO5 1
z
Evaluate f(z)=—————aboutz=-2.
4 f@@) DG+ 2 CO05 3
5 Find the residue at z=0 for f(z)=cotz 2 CO5 3
PART-B (2x4=8) Answer to All Questions
(a) Determine the Analytic function f(z), whose real part is
X =3xpt +3x =3y" +1
6 Ly 4 CO4 2
(b) Find the bilinear transformation that maps the points
z =0,—i,—1 onto the points w=1,1, 0 respectively.
(a). Evaluate f(z) =cos z as a Taylor’s series about the point
z=0.
7 A (OR) 4 |cos| 3
(b) Evaluate I er— dz , where C is the circle |z| =1
(2" +4)(z-2)
PART - C (1 x 12=12) Answer to All Questions
(a) Find (z), if the maginary part is € (x sin y+ycosy).
Also find its conjugate.
8 12 Cco4 2

(OR)

(b) Find the image of |z-2i| =2 under the transformation w=1/z

CO’s Weightage
CO4 18
CO5 12
Total 30

Bharath Institute Of Higher Education and Research {BIHER)
1QAC/ACAD/008
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Mathematics

CONTINUOUS LEARNING ASSESSMENT TEST-11
U20MABT02 — ADVANCED CALCULUS AND COMPLEX ANALYSIS

SET-B
Date 0 23.12.2022
Academic Year / Semester  : 2022 — 2023 /ODD
Maximum marks : 30 Marks
Instruction : Answer to ALL questions
Q. _ . ,. | Bloom’s
No. PART -A (5x2=10) Weightage | CO’s Level
1 | State Gauss Divergence Theorem. ) CO?2 1
2 | Prove that L[Sinh at] = Za 5 2 CO3 2
SsT—a
3 | Find L|avE++c 2 Co3 2
4 Find L[Sin 5t Cos 3t] 2 CO3 2
ind L1 2222
5 | Find 17 [55] 2 cos | 2
PART-B (2x4=8)
(a) Find L[e3tSin 2t]
6 (OR) 4 CO3 3
(b) Find L[ t? Cosh 3t]
; . -1 st ]
(a) Using convolution theorem, find L [—-—(52+2 50
7 (OR) 4 CO3 3
(b) Using partial fraction method t de‘l[—”z—]
sing partial fraction method to fin pwr—s |
PART-C (1x12=12)
(a) Verify Green’s theorem in a plane for the integral
Jo Gy + y»dx +x*dy, where C is the closed curve of the
region bounded by y = x and y = x2.
8 (OR) 12 Cco2 3

(b) Verify Gauss Divergence Theorem for
F=t—y2)i+ (% —zx)j+ (2% - xy)k and S is the
surface of the rectangular parallelepiped bounded by x = 0,
x=a, y=0y=b z=0,z=c.

CO’s Weightage
CO2 14
CO3 16
Total 30

Bharath Institute Of Higher Education and Research (BIHER)/QAC/ACAD/008
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BHARATH INSTITUTE OF SCIENCE AND
TECHNOLOGY

CONTINUOUSLEARNINGASSESSMEN TEST -1
U20MABT02- ADVANCED CALCULUS AND COMPLEX ANALYSIS

(SETB)
Date :22.11.2022
Academic Year/Semester 20222022/0DD
Duration :1:30Hours
= = 2
Q.No. PART-A(5X2=10) Weightage CO’s Bloom’s
Level
2 x?
L. Evaluate the double integral J‘ J.x ydydx. 2 COl1 2
I x
L L dxdy
2. J. J. : 2 Col1 2
Bvaluate 1 1 Y
Evaluate J.J. x*y* dxdy over the region bounded by the straight line
3 2
x=0, x=3,y=0, y=3. Col 2
4 Find the grad @ if @ = xyz at (1,1,1) 5
) CcO2 2
5 Find the unit normal vector to the surface x* — y? + z = 2 at the point 5
o 4,-L2) co2 3
PART-B(2X4=8)
(A). Find the area using double integral bounded by the lines
x=0,y=land y=x (OR)
J R R 4 CO1
(B). Find the area of first quadrant of an ellipse X_ y_2 - 3
a b
(A)IfF = x2T + y%] + 2%k, find V. FandV x F
OR
7 (OR) e .o e 4 CO2 3
(B) If 7" = xT + yJ + zk, prove that Vr" = nrtT¢r
PARTC(1X12=12)
a 2a-x
(A) Change the order of integration to evaluate j I xy dy dx.(OR)
0 X2
N 2 2 12 COl 3
8. (B). Find the volume of the ellipsoid X—Z + %2- + -ZT = 1 using triple
a c
integral.
CO’s Weightage
COl1 22
CcO2 08
Total 30
Bharath InstituteOfHigherEducationandResearch{BIHER) IQAC/ACAD/008







1,

Pot - A

2.

5.

4

O

TERM-T
UM ARTO2 - ADVANCLED Callvivs & CoMprsi  ANALYEILS
OLA-L _—ANSWEE KES

AL, 3 ,at
Evaluale  tre doulde @Fﬁ"m«p J V( ua—o’ﬂw‘d U Ant Qg
r P

| Evalusfe Jgf’lzéfg Jmog(f bver he et bounded by M hne oce0,8, Y =0
5- Ars'. gi\’ wnis
Esxalunety JD\JB w Ane (L\O?A)(‘[f"j/é)
\ ] g/a'
CEnd tRe gomd P §-opz ok (V11)
|I R S 0 e @ ~> 9&
| Tg: -%( + ) -{F tie S
| « (Y yz + Flaz) + ooy
S CuLY
- 'U"HZ ;
- i P s
Fod  the ol pevmal Veokss [k fRe  Svoface 2t yliz ca ot
Cto-,2).
UL re
"7 e
v ai+alr £, |epl: (ac3
"
h 2 “‘ZL ) &P-POJ*L
Itél -
i ?M_—/E
; )
| A Ffad e aver phng dowiste %1—27 soir  bounded L\j’ gﬁwg}\k
i /|
MVLQ =0, gr;{ Mﬂ’ (‘d’:')( 91 ;
| Y
. 2= ¥ -/\//
. j Ay dn ( v
r N el 4
# ‘ d/' mrzo e .. '
] / ; }
'- J [jji (o) Ly, o) 7

1
—
N
<1
A
1
=
i



&) 1F F -all 9T e

(). Fnd e  gaesn o Gt @MAJ'TW of on  ellfpee 1",,;579" 1

_—

a% 2
o He  elbpe 22 92 Ay
e b> '___-ﬂ.}
_ o= s e V775
= _ a} f //
@ l ,r {j = 2b J"’_/'_/T; . K'/ A, i/,.;\
— LU ST A ~

s — —_— == < can &0’9) ) A
b r’)‘z — _;/‘//
J j dy oo

Tob

-—

4

11

-
zo?)f Fnol \7; ond TKXF .

P

9 0 , (o T +;1J—rzf-)
(l ml«j «PK )

3 29{-\2}4—9_‘1

..a
9 v ¢
VX‘F - Q _9/" /8 - o
a9 k| oz -7

> h-2 <
(g If ’U:a?_\,gf,t.z:, Poove +hod  Tx"- nx Y.
-
v

7
D 43P a2y

n
0, L).x
¢ 5" - (’f’%a—f‘@*m a2
~ nA - b
e b, T L oy
¥ ) >

Povst- €
(4) Chong of ovder vi  fokegrabm B evaluat
O da- AN Y= i‘i
@
JJ oy de da g h
7 ‘bM’) r’f’//f ch; ) = 24-y

A fn Yo 2o D) 7 S o

Az=a In Yz a




Je [
) 14 dy o+ jl&'\-y)zmy
0 P e
4
T 2= 4 af
b 2.4
= gt
24
(&) Fnd tha Vebhumn ot
teiple Tn\'ﬂ-&wvl'
Altpeeid z, 2z
o> 6>













“Toggre™

ﬁ. - o
caewvi Ty
- wn OFF . Wep v e LIUAT
o' b @ ¢ ¥ fa o VE s
OWIVE " ik ORTHNE F

t.‘q =
Al o SN ; |
O . N "1;-3 Y5 ’ '

o for |

45




oYyem

—

SS (ox '7) ’\c\s aomipswe s e
(w3 open ogect)

- Veriky an«es

fonen Gvounal —the \ecta







1

5

(M 4y .)d‘i — 1y cly

,__,...---‘1

1=

Yot |, M= .:)Ir\‘ﬂ“_h]

S O-2ay = _y0bY | _ab”

(o)
-

*; [ (M~ My dy

- &
-G

o

' - .‘6,
]
b

f @C’+5")d1 -0

2

(W gY ) — 2 yaly

‘-j ‘.:\D 1 1-; Pt




Lavlace TTrans covaTechntoug

AC\P?C‘CP

Lev F(e) be o ~Pl.mctso\n C\Q(—mec\ on ~the
f?nl’e“\’a‘ ro 1@3 t()‘f é‘ 4003 -then

m 5 ” v
L leew) = S’SbFCt-)dv T ¥ 20
N ‘-o [ s }

Wheve ,
_ L= Laplacian: OPeY_tBV
S RYQM—VQV
APPliatton of (T i

® To Solve Qq&\-em QE de\vmw.‘,f Q\Eﬁ@e\ré}{ffm
Cyuarions .- ' il “

® Evaluate g{g&‘(‘em Yel?ab?l
® DSQ& m DtQU‘Q‘ 9\
@ botve less NQ*“-DQYK B ) ._

Rad ¢ [ A
© 1= J e CO cit—

Y.

g\acu Process? ng.



P4 L[\Pm']

S?idx

Sérgu

1)

It

0






. -
r @)L [,‘_n] —_ [—E’M‘) Ie n-—:{a‘@m\q;, :
ona | . 5’*%(49?&&?%&,
Nl | ~ Voluey




>l gV | ,
, [2] = -;E—;%_'l=—§z§— »
L [ET = _';_%l - & ;
LMY = é%ﬁ i _Qé% -
L[é];;.fég =-§% |

. ‘. P . . i )
Pm_l_l_l_ems t
O FWd L_[t"z'] ne s

L[] Dt gt D

”),"'I

e

Sly—

O g L[] m=-l

_qL :1‘-'7;,'—&-1 _ \‘IZ‘,_: JT B} P—g
L_[ = =y Sm_, Q J

® F\Y\c\ 1.,[ 9-8 — LtS\nl/\ st + Scoght ~+ TNV bJ
| o R
L let) g &> A
V)
avr - _‘_, J
L{e J &
—Qv L
L&) =
£ [Sunot-] Q‘




r ] & [Cos a\-] — /

3+cx
S T IR B
L S%Mm—] = "'~———O |
S Qv :
\ I -~
(g
\-] ”
L | Csho P -
— - ;'“:”::‘;‘* "

= L[e ]+ Lf&ea'] +L[~u.smh),t-]+z.[5®s hkj

o+ L[;Lsmat']
_ ) [J_J__ 9.
g2 @[S+ H(S“Lq) ( )
| 2 ‘ |
e R 5Q 2.1
STE oS+ vy T gy T TN



—
—

—
—

L[]+ L[3e3]- z_[‘s@’]—l-?—[?—?f] clu]

‘ ) (q cry
l o
q°+_' ¥ 3 _3’2,—4:!) Sl+| ) (SI'H gl-\-—l

s -
= __’_29 +15 _ 16 +.= 4
8% g4 sS3 gv S
@ L[t——!-?.l.y— —le i
=S4 (21’>-J\__\u
=8 L4 _ 0



U
—
¢
N
W
T2
+
7y
fT
|
(S|

Y
r\
-
™
| S
W
P
—
[ —
+
v
c
&
[ - ]
(\-
=

|
VJ$ ,,(’i
(
w
Rl o=
t
\...___./‘
W
("\
m
E
v/

"

h
..'.
w
r‘\
f
.[.
W
f\

e —— v AT . B T T ’L‘AM




“ ="$‘[\Lfl+cdzé']J"
::21 [L[' 17+ L[(‘os g«t-J]

il zf::.t""[i;_'s-- '
2 S SN+€(,

Fﬁig}ugo‘: ' . : PR
Q?Y\ CA‘*'B') = Q?Y\A CoS R + CQSA.——.SCIVLB — @
tn (A~ -B) :ff QiﬂA COSB ~C0,SA QMR —> @
Cos (A"'B)‘ C\OSA Ccs‘% ~stna ShB 7@
Cos [A B) = COSA Cosd _\_smA SD“FB @

Add O+ @
Qm CA-+BB+S\Y\CA~%> Q&mAC_osB i

e (arEd+ S (AR
'2 ]

\
]

i [g?nSt-’ - Cosae) [

- L [Q?nC‘SL——l—a-') -+ Sh (Si.gg)]

h

1L {Stn ek —+ .S\hZE‘J

oL
= 45 [g, Cs?n@t—] + LES?WLb]J
(oot PRI S,
o 2 { g“’-teq N 4 Jm. PR _(




r e @ s e L™
@ l )\3\\\ ut .S.m(il“-.‘} '

. ! o
Qs (A-B) - COS(AVLE) =/ DS A S G

Sha SaB s

6 o 855 . .
4 [\Sm ur .S%?GP‘] :.‘i' '[CQ& (Q kbiD - (‘Qslq t-‘"G(iil

T :% [-1~C.os 2 -—-COS.\Q!-] ’

=S g
S+‘~f -S.-l-lbb

S\«“Pi-?\tg Pvu‘::ew,q - £, o SR e - 3

Q“O_\;?_owon SR T ]I
: RE Y [ EL&)):‘@(@ ﬁhent[\em'ﬁ?[’l-]j i fo|
Proct. B, e ¢ [ i) 1-3] = 5(84
{‘359] [ ~E(Od\— =F08)4:n l |
S
'6 !
" L [por'f(t-)} - j@sr [em-ﬁ(\) ]c\\- ;
I : .
j -rﬁj ) (Sh-(‘.\t-) '
& £ dre |
R (FENTE |
) J = ECE)QI[‘ - F—(_S,Q) j
- - .




' s o S AR R S 410
’ f ECQJ T g (6208 P-Cod ¢
! : e (sed |
@ £ [&coshar) = L&)

Q=2 . P = Geshzr

AEE L[CQsLm] |
:[ § ]z{z(gl)- -

—

L C.LE'CQSEBE—J f ] ' g e,
S Q} 3.'*?&'-1 : (‘8_25\;6)

i® Lx:[é%b‘gw\ub— = L[e =Y g% )J
; 3

a=3, \ECED-S%Q&

A [@Q:') ] = L ;[g?n UEJ

- 4
,LPC‘S). - Sae
L [\'ésl‘g\nabj @[ﬁ@)‘]s‘_’;;; -
g iy ! i L’ e
S%-16
4

-
-

E+D e



Statg Prepetly 08 LT -
1P Lfﬁ(m—)] = £G) Hhen L'[Q‘(a@] = 7137 = (_cs%)
P’(—buef

L fﬁcn]: (s |
D .

- Sgs*.P-CE)d\- | _
\) R T U (Yo -- ; 5

o |
AL S gL
) & o de

let Qe=u - .

Sl

- 3 e S T b T e T -
! O TSR ANERRR ST EV R :

e Lio yuso Qe
?E E=od :} G=0D le‘:du

0.
T
A
S0
Q
R TR

¥

[s_cuﬂ j S( ) o

: £ CQu
U =

LY g
‘Lj —S(‘ £CHAL N

[\ﬁﬁuﬂ L[i(ow)] iY; F(._)

D'&ee‘e”b‘a‘*'m 0& L‘(‘T - =

S
by




_g.s (eSb)) Pt

OQ’—.b
‘_\—)

( St)
— St

e fiu-) dr _ “S" e
:f o
oD -Sr .
.| ereoewds o e ‘GQ |
0
d

e [F(sﬂ =~ fe&' ftﬁa-)]da—
= _L[ep]

= L [ b-&'(@]f “a.d.s ['r:c_c)]
n=2 '_ | | '. |
P YOS s B
[ ¥ ) _( DCJQ"’ (]
L [ ﬁ?ﬁ;t_—?] ;,Cf%a [Fe)]

A 20 613" S [eww]

® ;[ Cosar)
Cmmlﬁooré L‘[{—“’)eél-'.)]
=2 £r1) =C§sw
ES) = Lfﬁ(&)] = L[C°S;‘g;

El)= >
Cay



Sy
-2 {8]5))
As lds Sy,

Sla) - BDo-sea
Qs L ¥y C‘qu_u)),h

'= gy"-‘-ll-ﬂlsw S

(S (™
A Y_g '].: _ci[tp—s J
S (S%-u)-

_ Cs Gu)- 29 <1 @ﬁs\’)}}_ (_ SIDEH
((& +l-;)~] ¥

- e -t ( urs“*) (¥

| CsY u)Lf e

—

-

= -2 CS‘HD [@ 1—H)+1Cu~£"‘)
{8k S
= =-S5 2 CS“’M)’;LL( Gus™¥) }
okt i Sl
(S4w?

/



EEE——
@ L[fwcosh,zt] .,

r——-_——r-.. P N

o)) = YA (o
L[ ) = ED = {ﬁ(s)]

=0

L [ ‘QCE}] :L[CGSM 3\3

) = 8 2.8 .
st 04 : B
a:;?/ ' |
Y o dwl 3
s £(s)) = =— }
dS [ ] d.su/ §:q
_ ._d'_[gi. 5
s \gs \8= - O
Q| ) W 0
d [ 2= S-q ) -
ol 3—> - < ibai = il
gy
) SN.—Q?—-D_SN
(SV-'- v
= T
GEhe :’i




~ [CS*Q) Cos) = s (S"'q)(-S q)J
(s~ CI)L’ e 0 I..f--‘_‘x (L

() [Cs q) (18) -~ us CsMDJ
o

(Sray? 1
_ _[esCSe)-us (Sead] 0
vay J
. [as3 '{.3?' Frn o 7
= - 2% es-asteze] )L
(59 % J
= )\ 7'3?4'0 ~ SUS L )
Qs-q)s ,, ] T (S E
_  Sus +2s3 - .
(sx9)® /=70
‘i ER

Tn Verse [cﬂb_\one —T‘emﬂ?ovm

IR =
[ (1)) = &Y -ﬁhen to £hmd £00

e i, > ©
on b@'\—h g?des

L 21.[&0—;}?] - L [&Cs‘)]
33 L[‘Q&ﬂ L TF(&)]

[Fo-7]rw))

.
>‘.



Y

1

g Afact L0V ~then 2" [reo ) Gen:

NQH? ‘
ReY _Kapone, \c;[&c:ﬂ = [
o 7 T Teansiform '
“To £tnd
Tnve we o Y_,aﬂ.w—w“z £C0
2 (8) T ‘
@ F Laplane F0
| LaPlawe Z2'e (s) (l—)
[um\‘ms "T\r(\\‘ls PO““_') i f[_ } S P
-] ¢ C
—ECL-):.C L[CJ =l = | SJ Yo <
- O L] - |
L
g = | 4 [‘J :‘g] !
v \\ m—j - -\T ] ety ' el
2 Ll YT s ¢-o
\ L N
o | e D)3 | ger
a° L[’\em.) 3 §%Cc« L\ Sia
° .a | & ] ® Snar
. gﬁ\’]g.\.’ L CS\Y\C\\-] -LQ:ZV L [9\:4_0 Sinat Qmnc
L[ 0. \_j CS —C\ C§-‘\, = Cotatr| CQSQ\"
CbQC\\" C Cl = Sr\—}OCkN SN’\“
Sehor L [ff\nhal-] . NC‘\ -—L\ [___?_; .y QQ\n\\ol— SO\YILLOL.—
;i S’ S-

o"""---—-__._.._,. =z e (S~ SEUU PRSI, I, e
“Cother | £ fC.QsLo t—] S ;‘—g} | 'Z' [ 5 V} CQS\\G\" Coshot
wn n nl -\ [ n) n N
L&) =—> _ °c__| =t
| | : ! E: Lo ¢
| . B o " o

- o '—'l wi O - i
L l\f J == L )\g'i:"" ¢ :

Fo ]



(saa) (SebYs |

—nie, — 3
e —

—

L) ()

C S—\—a)

L4 o

AL+
—_—

Pray

! —1 | .d7T )
s ‘?-l: o] ﬁ/}__ v )\i—gg,zj 'l AL
=V —! -3 sl |y,
S Lft ILJ i L [\[:331 i = vl
Problems ; "' T Psae
=
® Z [‘5§+L L_‘.E:cs.)]
Sol T sS=n | ,
= z\ 38 ] el [ P .) =
ISpA sS*u
O-"'?/ i




""" . )

i S+2 ]
@t [ S (s+u)s=0

QO\"’ _’ﬁf‘,}./————z ..é\__-ﬂ» -._B__. 4 C
7 elsr) (8- S (svw) T-q

oy = A(Sen) (5-Q) + B(H (s + (D)
e B - . - i
| g (s+w) (§-2) S(s+W) (s-a)

‘
P

—a+r = ACu+n) Cua) +8 () (Fu-a)+c-u)
(—u+u)

- = o+ S22

&; R: =2 | & \3:-—__)

52 . In

29
S h= c @ @+w)
H oW = QC|3>)C

c=1
W
=0
£ 2 = —3C A
l A==t = <!
) =6 l .
S+2 _ ~the “ -"'}z_(; _t_;- .h"b}:l-p
8C5+u) (5-9) S 8- -9

- 'y : e ) _}_‘.—L'-‘[ ’J
Ali__S"_‘"__ wf':l. Z‘[.S'_];___\__"L‘ E@]"’,,# Q-
) B i

SCs+y) (s-q



Sl N
= ¢ A g

e —————————

. . +
(s-u)(8+5) - Cs=u)-: (S+5)

S= A(s+5) +~r(5-W

—S=0o+ B(9)
B=35

—

VL
== Q=+9a +0 \/’r’ ) ro ) 3o g

C?A:L—l =) [A: L’ )3{ =1t it
5 3 'I

Q "
—— = -9+ ‘S
(s-w)(E+) Coouy S

i

1

; a _ = ____L_L__ o __5___
g [ LS—L;)(SB)J' - .cllS-—u)] T y °tCS+5



= A - E_, C
SH | , = CS—L)‘ s
PR
el = ACSD(e-D B () (s-1)+c (D(-2)
\,\( Pu\'
1% Q= o2
3= BGY(-3) 4= cC8)(z-2)
3 = BCZ,)C—D b = 3C
—2B=3 SC = 9__]
= -3 |
B=-2) Pur_
| = A EF2)
GA =\
cy \Az_'
y = _1__+ (=3) b

S(S—DCS—&)- &S QCZ_E:—E) g_(}—_gj'

Z’ S+ | [._L____S__ 4 qfl <
(5(2»1)6} %{3

o~

~ o8 2Gs-1) 353

-



_ o
G —L\ Y LS 4+58-s ‘(
SN ESED
Qo\r
afyss-3 A L, B, C
(s  (s-0 (s~ S+
4erss-2 = A (s- o"'(g’iun B (s 4+ (S-nY
C="
U+5-3 = A(o) + 38
2B =6
[B=2]
S=-V
Qlo)+s=)-3 = A4 (9) T g(o)i £C C-L_D\,
lG—lB-B :qc
3=ac =D \c = 1
| oo
-3 = ACOM +BQ) 1+ -
=3 = 2A4+218cC 1
R Le]= 4
=3 =-2A-+tu+.l
3 T [.\_ v
9’fA:u " '3\) :k-e
A=l
3
-Zl qg\q«Ss-—B -T,'[ \) Y : -l_
(S-S +) 3D @Y 2 -ﬂ,)]
( D

= _eb+ Q\':'e't__;. L IYs)




- W——————-

D\\\\o\m Oﬁ LC\P\C\ e ’\’*C\V\_S-E’ovm .

-\\?

O N Qi) = \ ecu) 9 (-uwdu
O

“tne ¥ clenores C,OY\VO\Ul'olQY\ DP&Y’(‘STBY.

\10\'@
[{ica +L3Ck)] LY\EC&) + z_[qca]

j,__‘[FCs)iGtCs)]: T [FCsﬂ** YG&Q - O

L Tgced) = Gesd =7 9Ce) = T [&Csﬂ

7 [FC@ G} =T [‘:@] *T [&(g)]

- POV 3k C}’C‘f')

(@)
Pvobems
= S.v
@ F’OLﬂd i [ MQ)} og?v\q CQ\(\\!O\L\S\GW

= (oSar k Cosblr J
. [m_;* gce

PO = Cosar \ £0u) = Cos o

IO - Cosb e | Geu) =Cosb(t™



.l
f Cosau . Cosb (e -uddu
N
K

Cosau . Coc(bl— bu)du

-8
Cosacose » COS(A+E) +COS(AE)

6.
o [
3 L { Cos (0w +bi—bu) + Cos (au-br +bu>}
O
!.-
-3 \ ]\CQS (a-b)u+bt ~4Cos CCL-H))LL bl:-]
0
1| Salarb)u-bt +Q%&Co—b)u+bt-J v
v
Q+b Q-b 5
L \ nCOHQ b-—bl—— ch bl— Ig%@‘w‘-‘*bﬁcﬁm;
2 O'*l) O:'HD N : G""b azl‘)ﬂ-.

N | R SRR
} _.,?—, g_:'_iﬂ; %-?-‘}—-lit'-f- Onar  QSabpfi @
A+l O.'Fb -(‘:::-bﬂ Q--b ] ¢

-

1
2

.8?‘"0" =L LN, Qe (] l
Asb o) SO (5 —a



B L [S\WQ\' C20.>+ g\v\b\— C LE—)J
QL LV ERY

o
QSMAT bl
oT-BY oL Y

‘A

0
CLSO\VLO.\- — lsinbt
ALY P

- QY 1
O —\ .
@ F\Y\d :L, \ @w—{-ZS)N
gg\? —A _____%i—- . = '
B Ll s s¥s
[ s " {‘ S ] |
) ’-‘[s“’-ng]* “lguas

= P ¥ 9

—
-—

b R\
= (pewg(e-dv ) | Cossi caser
0 e ol
£ = Cos S ) Q= Cos St= R
£cu) = CogB5uL q C l—*LD Cc:s 5 CL—-—LO

- ’ ¢ T AT
= g Cas5u . CDSQS t—,Sub-du. A
/ . 3 e S0 \:‘j}
O

iCQSA LCosy = T'(z_ Cos CA—FB')""COS 4, ]

____




-1 SCoSQg’u +5-30) + Cos (Su\gb*S SJ‘
S 2] - d“

T -

[ S Cos 5t —+ Cos Clou_sg] du
6
t.

?JI...

[ S Cosstdu -f—jCos (ou-56) du}

6

o o

N 8 Loy

i E Cos - 4 QL\'I Clbb-‘s E)_ g?n (-._-S&)
s BT

M\ . }

NI~

)

pl-

L

+ Cosse 4 S\ns:_ St:ns{_] [
o 6 n Be
N\ o

l %
5 ' ‘l‘cc}sgl." - ...._5__ g\“Sl—] TV

l 1‘7
@7_"[ g ]

(Suy

St _ T
R S
C S\ﬁ,uj C Vg ;3

_st[_s o -
= L[S-Lu}%kr\____]

Ny

= £ 2k 9en = Cos u;-;k»Coszl’

LN L gk
£cu) 9CewWau e

© -



i
b
]

_“‘————

£y = CoS2 ¥ \ W) = o2
P = Cosau Qv = Cos 20 -w)
l,

S Cos2u. COs » Ce-) du
2 .

-
= & Cosau . CoS ;t--LLQ Au

()

Cosla+®) +CosCA-R)
COSACDSB'= . < S

o
- —’[ g Cos (b4 26—20) +Cos (2u~2¢ +-’-u)] du
T2

0

=21

[ g Cos2t du + SPCQS (bu-28) du]

- ®
( ) t‘}
o
‘ -+ W (bu—2F
-5/{ CDSL\' C\Q ‘_’_—_—r )
On (-2t
Pt Sin(2 }
25 - _
- i{ ECOSL .____._-——q /L\
= 1| Ltcoset + L S\n?..\r‘k
2 v




= ) ¥ 9Cv)

= | x 8% -8

. - \-
= g £l gt~ du
X9

—5(+-0)
= (l . & lu
0

X

——

"




|
o, An&;g%—m JruvIC ETo A

e
o

0 7= WATY
D) F(2) =LY v
o W* FC2)
@ L = LH-N

@—?Cz)— L
\

L = Ll'u-ku\w_ DOPP 0D o %
Diee . L01—+o\3

[ ’bu D_é__i
-ECZ)—S\;—F\ 3

£l2) = U+
=L C‘M\d) —!—?\’ Cvay)

CO.uc\/ud — emomn ECU uQ Ton .

)= WHIV

L= Gy TV
o

—E’C‘a’) - Qy +1Vy

.?)L\ b'\)

yu=-S

T 3y

OV

W

‘X £ @) ?,g
AMl\d—}f’c ;

FUYIC [—? on.



B Va tive ()f_ I(-z)-

A fractien F(e) IS Aiffeeptinble at2:-2 Chen
e ACMVative o f(2) s 4ire 69
f'CZ)J,LL‘ fee)- F(=./

z->0 ——eem AL

2 - Pen

I
e e e

ci-is agnoted by A peer (2
dz

R"'F!ﬁf. aﬁt‘fth F“ﬂb"fb")
e —

fefontiable ot 258 ant s

A fuaction FCB) 1S A e a.
’5 Catléd an;l/jf'c F il

ncighbonXt  hood Poiats of 2

A Zurchion HE/ 3 sty 1e in a forain J)[P 1y L eas
Ar at? ‘m;ﬁl"S i D) ' <
ven FeE)is analytic 30D

e ST, P

Fle)is anaylic ok 2= 2 E T T,

fles- 1k Fz) -F (B, )
—— cXr\ES

2'729 2- - -:!;'
fre A feerFCas
7 T o & QUINCS

. Fee
ffe’ U flelf @ uiTes

:1 &8 e By

| !,‘?{p ( = &y P e "‘-’ ﬁ‘ ('d de fr i-.' ]
4 f (,f ! i --—'--“--'-—--,-N{";' ; @:l',.l‘\{; (;

e, TETED




r. .PV L}__\Dl(h nAal !
D TTesk —the —Rumcon =Pz) Ss %\"a(”ﬁ"?‘? 09 g,

Cr ogn & bLm =Wy
Wy = vy =) Vp;.fru.ﬂ

)
QD - 2 = ‘Q»\-?LJ

g £)= Ladv
—E(Z'), = = ()L..\..]\j ’U"""U i 4 A
ST
W=D UJ?L-—’ ] =\ = (]

”
)

U\i ‘:-D;ﬁ Un = Q (
' - ( < )'?f._

U%:\?\J =) ‘ ULJ t’\f’){i:}b
’.“, 'l-g,.l.(j}.ir}..’ :

{‘])

. O
P —ﬁ-C‘z) 'S I_QVLQIH-HC ~Punc+lon .

:~1J/,J ‘J } F; . o _ri -
- rhi{f:'* s LSS

2 -
@) Test Ldhethev ~the Cg?,_\:e@) ‘ﬁmu-?c) N ey
< o (2’)‘\-\/—(%—’_6‘ kj’j‘ftf' L = e 5':-1,1

P &
j = (a) :.' ., ST
| -E C2) = QAW+ pad) {w}ﬁ«
' 2 = -ﬁCZ} @\-\—\ Lj}- u-p'i”vm
| 7
Q’ | B 3":' _;.:"' i }
R A X' mua LY |
- et A
’\‘)
- (Y™ ‘Czwcﬂ LAV

o= Ney™ ) V= ey




\ ./‘4 (—r" :)

CR e = VLJ
By = -

(e Z\,Lj =2

B

L‘“\\ = =V = ..Q,H - “’7*"3

£Ced TS o onolyrte g,

£~ €T —0

2::.'7\-&——?%
D z
F(2)= ub»Vv =@

(=]
e* (COQQ 498 ?Vlt!.) = U+ 1V

@] o _ Qo
e (osy LietsSny = bV

0
L= G.W'CDSB \\1 = efxsnmj

L}
o :e'ICQgLJ \ M & o™y

CR Eun %U,L:.VLJ

\)\3. = éx,'COS Y

i -_—;3(__)9 - @mCQgS _

Q\J == Vot ?)w:;‘engw‘u =

L EG) 1S on Qwalyt

Q
~ —Functron,

e ety Ml it b s £ b 1 1 L_:



it gue e Driveay yansLovmwalion —thar mape
_ihe PO PP TO L Fwd —the -F:c,?m— A © o
VL, e
e W-Flawee .

\ O

4
7 = 3 = E3 -%3

\ Ky |

~——

@’2)5 C’-Z'L-—Z??z :‘ CLO-—LD\) (U) L._(J_j'a'_)

ez (2r2D  (w-0s) (0ow2)

oD (80
(=) (1= (%

o] 2,
S ; ! :
] S - ) - 1 Y - — ""_.'..“l 3
< = - _ _
= P WO = o K—— = ey Lot
' __,‘ '—/(" 5 :

A



1
) B —the 1%neay ~thar maps e Povmi &P o
C%VL 2 - Plane . Flwd —tae PQQ\W\—' 0, ¥—'°', oD DOR —the
D-plone -

=, = :--8

ASE M e , CELT U Rz
= = | s
— " :_/

|
=z .
\¥ __..-—--""/ C!Dz__:." = ?

(z-2) (ra-22) (-0 (wa-s)

(-a- z2) (=,- =22 i Ceo-10g) (d,-103)

Z,@"% ) (223 (w-w) G, Cﬁl—'o
1 _ = 3 .
G- # (-2 g ) (o)

1+}

(=)=  (0-0) C%cw%)

—

| CD:—@ CT'TFS> (%-1)(0—C—D

L&)
\Jers BiCaShn

mam——

2Z =0 = Ww=J1 - |

—

B
5 N G =
<y = i)bl'?x% =7 W = =
|

:23:0 =) LD::GL =ob _ E



he B5UBvwear (vonsEormalor —Hhat papg

P % F -
# T Dar =00 onohe elnes 1
AhE
SD\'/ 2 - ]'O 1 \
7 W = = \'__?‘ |
' -0z
e =
/’/)’E—E \ ":7:23 Co-03) Cw\-u%.?
(==
o
(z+1) (o-v) _ @Jﬂ;‘:ﬁ
= 14+9)
(-7 (- 1-0) (0-P
[
Q@—H‘) C'Q - C}P_ﬁ_\z.c/)
—ocn (e O
& Y ( T+
=l . 7 (!
—_— - (o]
z- /ACLD-")C"‘
2+ LLQ“’DCH—O
_’#’f; ) (e \BCV'D\
=z~ -
O L4
| (}3—}"4"@ ,
et S ]
1 (o— 1~ fw =+ Oyt T
Z - ( Y (o+ '+ tw
?LD—P?’) = S -
@—H')CLO b= = oy S = -+ e
o == ’ : (o) e —!
4/654—1.0—-?/‘ = Do 18
S ®_o
o 0—{—(0"%" l%w’*'\

o
o u)_{.z,\::o
S o' — 2T

2w (\—?%)-*7—(“%“*} =8

Dr..\ TS -’r-o“’%'sl =0 /.o R



il w (=) = == . 3

[_r"_f'"_i—r‘? }
| -5 =
Vevetcatlon ! i i
. =i kS =l = --.._._.F2"' = —2 \
Z, == DWW = o _° =5 = = —
o}
O
> —1
1—0
o
= — L=
-Zb =\ = W= == =)

S Find —he PPreal PRuc op “the “Trans-Povnali,
I w = 86=-9

| O po 2
st
— W= El)= %9
i' <
%:G%_q ' :(., |
= Jh WL e
‘ Z'=2C% -9

=-6z+q=0 . .

(2—=2)(=-D=0o

*8=0o < —-8=0
.‘%:Si \%___3 I

= = 3.3 F?‘)Led ‘Fo?mh},



O -0, . © -
5 Fe e Frred Por pf -he  onsfevnalio.

(D = 26
-+
o
G =R - 226 __1'-*'0 s
4 %-‘_:‘_ s )
= - Dz 6
24+

= (=+7%)= 2%+6
3 =o
2+ Fr-2% -6 =

= +5%-6 =°

t-z:—w) C’é—t—é) =0
J== 6

————

== | [

e

ek Tivd -the =
2-F

W= —"
|+

|~ =
=+ = 3%
=242 -3=0

= 4+=+22—3=0

L%-' ) (z+%2) =°
1 I l'::;) T\




.
.PT C\'&Tcol SnES |

— —

) FWa —the ON8vicay Point of ~lhe Flnalig

oo = X h
Poge Wl Veu-ugl
WY ) \S%d% = oWl PV
| v
Ch b
= £l = o

Plegy = OBV~ G G
(WY

b = MAl-293M49%

—

NN R

Q=1 b=y, 0=
W= -_l‘ bl 4qc %
20
e = “'__?_—i'\] N R S
2 2
= —LX03

= — |0

#) Fv
‘-E C"() = W“l

N
g@e

=Cql (’>cmnl'- 0 R —the %‘v'\cf&-ﬁc’oﬂ

£en = Q80 Gt g
(&5~

R4 1K — g3, 2%

° S S



;Jff@‘—\- on — 21N = ©
(

Lo =0

42 0=e=0]

ComEWW\O‘ Ma P\:"Wej (Image +o Timge Wonsbawaln)

e OB —the ?QQ(D\Q bOUV\CIQd)‘_\,{_{

O
(d(-) [—\wd -the \WLCLQ
Y=2. Gnder —the +voms Loy moton

N=0.Y4=° . =11
l,v)-':?:-l—z,—-l
GF 0=t —O
==ty —r®
L) = by — ®
o= BE)= 2421

© O
o
U—l—D\\r = N+ Y +2—1

COW\\DCN@ Year @ 1\!\&(}\.\1\&”\1 'me*—

L+ ™ = QrL—t-z,H-\Cg -—l) LD*D

= =y-1 - e
Ozt VR w=° Y=

s | W= V=y-)
A i) G = ot2 \ o)
=2 |
V==l
B (o) -3 A

O (Q\13

G
CC\\L) LL‘—'% | N
.



\ i \,-_1’
WV owe) [ty

1 - %
L\ e & \\ !

(K1 Vol tvw g

251t > iy

)“\\ Ve« L‘g‘(ﬂ\"\)
ey )

\\ Q‘
CQ{};gﬁ,\}\&\mf

¥\ ke tewqle !L)(\\w\ e !;.;-&J /{(* Er;)l-va?c'ht LOTW;
Mooy e b Hows Y Woa . lowe s “rawgfy,
e el Qv\ O\ \'67-75'!(‘_'\\((](@ (e, lle B & Vit w o Vs |
W (W= Plaowe twnwele v =the Y\.«\(\\Pp?v\_q‘.‘a.plﬁ.?f?’

o)
B Flaa ~he maqe of he vectamqulodt YeqSon

bounded by “the Yeqdan "M=0 rRED AX= Y ey
Hncley the —tvans Bormatton (g < (| e
S (o Bra Yo
Pl s Sy
T = My
W= 147 =
W = () Gy

W= NN Vg Dy

L = MY IOy



e

L= MY VE XY

(;‘D\’Lw \1‘:7/ (\‘-2-3

f’fﬂ_——.— - -.., R
Po‘i‘uv“o e=n-Y V= Yy Cuav)
| i
A(010) L=0 V=0 (0.0)
g (\o) =\ V=) Cuod
c () W= —1 U =2 (-1.3D
p (012) U= -2 VS (-2.2)
Is
- U
5 )
G
C,"p\-l’ L
/ C\\\)
s | . L s
A : ' { 7
.....L “16 LG (RN PR A
i
4 =L
1-3
~— -




= Eind 0 o
40 Bxawd +he nmoqge 0B —the CWCle 1=\=+ Loy
& the “+Yansfoymarion W= B2

gb\"_' (_D: Bt —_— ®

2 ,

- wW=8&) = L\-\JR\} _>® < = M_*-?Li
B W = 3 CWL-&-?\A')

U-—\—?\J = 3JIN+ ?3LJ

B =3% \ N = Ry - o

» =y
A= 9= 1] m
2 = - :

=0
\2\ ry\”_l.\._\v:: -"L‘v
| -yl = 12\ = Jvtayy

CB\M: Qs
“Sustont

A Chrcle lel=2 3t —the Centve (00) & vadt;

Q S22 0
LUt Qn o 2o Plane S —byows?evned fato o

i Caio) Q
: M Ww-Plane (phan cene o o




2IbC (v pa-c™D (Cuble tavas S

> : -
gy § REeS Jostt y g o
S Azdaydw s

b . Mg o

o © S \[Exw—'*w—\‘_‘\’l"bv y j

e —
\‘C\\i-\&v Qx"..m'!’.ldw




38



Une -1
4 Vecrny Covcolos

L
N .

v o[’y

Trss - 7% Y

= ™y« \33-‘—2.!(

Hve Vectr

(30 Cooxcfvare

20 Coovdtmare




AT et TR

'DOE' ‘Pmdu_ct- Ay
Ef’.‘s’ 1N Cos® @

2. = &P Gese
—‘F)T’ = ’T)l H’)I ®So i

"oJ)T) -~
N N)




ale
o ‘.‘_‘( (_\\l’\

Lo B
of ”i,j)g;lv\\’ LPunc T on R !
N’.‘ -'-lll— I

- d ™\ & (et z)

& ¥
! fj% q
o —-f..-j :
v ( ¥ _'},d: 4-) iJff == 14 _«-_J‘Ci
oA 4y d= :
Whee . 7 s @ Guodtent- opevolor.

7 - Vectoy dikeevenFan DPeva tov

4 & 4
v 1y de

U —————

( N
1
ovd
: oY =ve De‘f("\'m—?ves)



Ia’\

\bb P, B

———

'j-re celonat 'Defvaefve =

W“?MM
, The NMaw. 'D.vec«-.cw\m devivorSve ~tp —Hue
Quveuce Ts QSven by . ) ) s
Mow. D.0 = (Dol r%‘

~Angle bl Surgaces i- e
Ler £0u0D) % 0 be ony e Quveacks Uy
9 QL Hh > % o bé awy 200 “Qux £ o

~+he AQwg\e bl —two guv,ﬁam .s Qlym

‘ oS = g. Tgq
lvel vyl




b (g, ) =

~ Sphere - uv oo
V — —
"Iy “Gz.oY D

I
b fa%«“’“&d KT 2

ﬁ/@— = ‘?cno 4-_\)';7("1(5') +T2 ¢E3)

&b¢ - 204 Lﬂ)+2.z-§) 1

%) ®d ar O, \,0 ;

| K‘*) Cb(mq,%):
\-*.) q CX!‘J.@=
) @ GuyiD ey



wies
-

e At Py s S | R -*")
= VD T GO K

N

O*—.- C' | Ehia )i C{)
| >
A6 ) ) BT
g = EE T o (5" + (*?"_)"'*'?";e_.- =

=4 Q—{—O—*-\:(-

v

5 e
| LS

o i zm)?—»




l Or Ch\u\ﬁ |
; b - 3aF+ BC\)“'f—rBCO?E

=30 +3p B

| m_. b (o Qud § ar (v000) 9\?—@5 J
f |




B ¢=wa) or Covngd o

Bd- T8 (ay)+T 4 (o)
Ju Jy

yt’%é‘gl —6 (y2) —+~J (\7_3 .,_3@"

= (97_)-?7_4— C’nzfjﬁ’_,_ QLLJY\;?

Q" C‘I‘o‘) ; '.\‘ ! | R - .._”. N>

= C‘ﬁj +Q Vf +"C\.?'§’-
ej “5‘7

v =1 3+K




s yGF) =2 (F 7)*‘“‘! L

= <) 37 ) (3.5
S T A0 2(§.8 )+ &

4 o040+ 9 &

3

(V'3 =







1 i, ‘37?
“-lﬂ;ﬂd‘ﬂ} o ;

y =)
V .(/
nY -

o, peusdve &.=TE or Qi 1) §y

d 1
N E?
o -g?'?‘--f} PR

...

Ll



P =RV

=N <"




e e e

@ phenthe Bwiv "

=

' v -
e ALY VRS

Ay =A@ '\}T».?wv- AITRD)
v A s

.“

- T |
themdoa T 2

B T 1
‘t;;;\h\‘. c‘ = o 4
‘b
;- 2 1 -
5 =y q} Mf;. g L) b S S i
(.‘- y £ )_fJ oK T
AN "I
[, 5 *. " f
AR A
-\ \‘) (\" LML ) i -\) W d'l.\ ~ )¢ )
o W j ?;
-—\ K -.j (‘A D o ll‘ ‘4‘ \k*"‘-- \) ,
o e
b
— :._,:.
REAN YT -4 \) AWD ~t K (-'Vll:] + By ) .l
=9
‘r) b ..’ v'.\’— o E.-
- {3'&“’- \n,‘)'b = j (:'1:0 - (_2% "M:D Ko W

C"\\' (‘\‘l\l\\) r

g -0 B ~=3
G (0 (30 R

o - 03| il

-—

|t | = p: J (7 évq C-\1%-02)7
\TQ—HAU = \IFI -~

D ® o
N ot -'5\-!— 2K

W=

3

e 4
T)wa:gen;& oft Q Vectov pmm- -ﬁ.;.

m 1 e

=



3 [ SR W 5.
o Ot &

*—"}
— g B o
I I i S
.
i./";} ?j‘-
-
@, 1o, =)
IBER= i -

B - el e
-~ '5‘-: 2 - Y
-T'-', (‘ A .F:S'_ " - 'E.-.I‘;; K 4 -‘-h’eim
=) N Sl ey
£ = Cuowl B = : J
Hoa 4
S 9y Ta

w 18 <
%, w0 ey 2 g W = - PR -
SR Y, =l UTSS :{...-"f.} LYRYT e AL \;.-"" £y

L olen o NI TR e
S e A4 Ly 7 T .

<

g
*.

i & —few
s Saicl *o ‘.‘.A?_ A KaR el



P PR v i
o J &

g Ay e

™, . 3
W w2y
d . -] v "

- iz )

Y = }l_ ( -2 {V(,:{ ?'3} = .?i) \ ‘:—)‘“'K ( 24 2‘“) = jl’z:(

—) »
-

- . a4 .. N ~ E .
: ( SEARER AN [_0_. e LR [‘_q-ur,vc

)

‘Pqﬁfn o (1 =, 1)

—,

i W?T 200 zcn“”(—u.ﬂ X [--Bco C\S\"],‘;'Q {-%f

=AY
e n T

T

15



S i SO R € R

ol J =
-t K [d'x.(\d )~ (5(")1‘

S T‘md —te Volue 08 '0' Shew ~Hia- Ve _
P= (e 39T+ (y-22T7+ (rrad® s gﬂp

ol ’:ﬁ

Qo\e nedal D.';'Q: 0 __.‘,{:. _

= (.?_75!_‘_(—-# J -3- +% d%> (('x ﬂg}. +(H"H)“f

_31 vtz —+ a‘d (y-22)+ .3 C'L-)-Cl.%)

-

16



® Swats—thar F= (Y2 & ooy -2+
?S ?‘No{-d\-%wﬂ\ :
St

Trvotatlona! , xP=6




PEEE—
.,A“g\e blu:) ~two0 g,weuces v Faed P

| o
L300 {&mt’t cess i

5 oo i Gl

‘ ‘ Cos 6= H il e

ve. v9

£

(osH =
1)

’—

W Evd e Owgle blw Suvfuces W\
waytz=3 ar (ze~1,2) A

18



7 = ?"(l.\\’ + }"Chﬂ +R.”(...»t) g

- ax (M way (1135

C2i-100) iy :
9 « qﬁ‘m /

(dso = | zjz__ ?@! ;
71131 o

\Pel = | 0% et on”

b I|G+u+16 )
=J36 =6

P31= [ emhey




. - e M~
\ipetey Snregre’
X “\@6{ aliadt —
-
o . Tpregyed \
@ (re T
NPAE T Ll B

T e Qe iE gy

{'“ﬁ R, ’ .3

Oswn e Cuove O %’

—
, sl ¥ _
x . OLpecpal SVvalat et MOV '
> AN S N 2 a“"'_.;
»y . oy
1 i N \ g .
I o 3 \‘.\__‘_ - ot kn\\_ ! -
Oavied Lwns Y 3

i\ i il “?} :
L St Than. QCFWS

—--ﬁ: = ..1.-._'._..--"-"—'-" ~ . A

T (Pt i(&c&* &g

~
? g

20



C‘n‘)
g‘m; E - VKD-‘.XQJ

'k\"!-‘jJ

Ay = vt +dq_fr)

o =3 . " ,,
B F= WPyl evolsle f Pdw I
: e Y

: @”T’*-w?). (P4 dypd

2]




) - s ™y
=T BT 234§ ’

(‘\ TR iy
o ~rre Q\m =™

7-:) = Sy § = "’,} |
— o —— < ¥
Yf"“ = {\ &t"t—:) a4

"3.‘

y A=} 1.“\‘-:

1;“'?»"' _ : v

+- S ! » ' g )

o '-_-v.‘ ' r.-h‘ ~!—n \ ; i ..‘- 1 "1‘ ):‘. "\
IV 2 AN e “i - A

™, Y~ #

- £ i ol Y, ..y
A = (B Ty ) (a0

b

Saydx =+ oy dy

W | ! &

d\_‘.‘-‘- > S\ iy . i ) "'f_l'l -“ “
bl i i

d\f = Sl 1

'F-_D.d?” =

By i +2ycly

22



'
o l( "\ END \r“" . ? i :
of "N - R A - k-“; v \ - 4 . =
g F e r0Ye qral <@ caultt ple 10 '\GQV_Q-T'\ 3
‘\.v!l f? | N . A - <_.‘ e

3 - N
. GReynmY &=
\’w «‘\‘St-

) o
LS W
pBy WV
Lo :

jg (@ yutl)d\ﬁd\;

EL if‘“ﬁ + @AY * ;
§ e 3
,ﬁ_c\’v\.e ot.n\re.q#o! 'DDUb]e Integ.fo)

:"\ DO\\JQYQG..‘AOS —IV‘SOYQM '

{iouss
- o . P S T
o Jr yelares Cleuble ntreqyoe! Zp PPl in

L]

& vF

H P ds = ”

Cuvkace v
Double AN

23



I
a i o .. |
| Giveen's Thesrem! ' i

e —a . Ly ' 4 ; £ | }!
let PC‘lM.) @ C\L.\ﬂ be Quy 4150 Cent-?:uou;gu .
—EV?CQ"?M (_cﬁ-[-h -P-?es - Ovclev TDO-V?FTQ'! dev ; m‘%}éhl h

| S e sy

frcvady =[] Con-R)chey &

' | o
o TThe .Q?net?nresam: Oony —the bouv |
1  Cuwe ‘¢’ S5 evuot othe Regfon ‘R’ on
"s\a - Plone ehclgs‘ed b\J ‘C ! T b {
; | Closed Cuyve'-

_:E' ) SPdtﬂdq
e 4

) 1

24



C?fc\e SId\qu = Y

EWlpse §[ ctec =Tob

o _
G)\Je By Gveen'r —%heove.m m Q

d\f-vjﬁ’d&‘; hen ‘¢’ 05 Jhe ebfe&
—H'\e yegion bOuhded lrf-—'l. S

f P +0dy = [ (@v P dy =5
S R i

Fiven g (rg-+M) v 30y =

Q
ler pP=wy +y" Q:’:C‘" &
To £nd double °m¥é§;él.f

- o dasg

25






i

(ny 44" clw -a—vi"d{q .




——
) g (-8

by =0 WAD Mty v

4 (L - Gy

° 8
By Xy
SV (G- syt Cug-Gudddy et =
N ' r
¢ X 2 _
=S = . b
n =0 ' @Ol 4=0 )
oAy =\
-.f','.l'.

2 g (=88 Dcin + (oy —G\u«ﬂdq 5 S‘ (st _

C,' Y=,
+ { Garedidar
Cy \ "Wry=)
)

:[;Jb (e A -+ (ay-wydaly *”i@
Cy '\J"-'-D ‘ } "«..'t QFGF :

\
L ’TJ

- [ Grzsddev o

28



C L

: = b-g_&j /

“. (_\ - l; ¢ "!

/ yi s
v WO '
- -

> O

<&
G o= S (=8 + (uy- 6xy)dy

C‘3 \L‘H.J:l

Y =1

M- 1|







2 o X = \ ‘ (] v (= ),'l\) | '4,‘(:_{(:1

[t e

i et
(e Mo Romatls )

<
"w

—
—_

(:"I Ouss W w@ﬂC& -m_g_l_)\'em

-

Eg P Wds =

3l



Quyface . | o T s SN

32



P——'—*

t
o Sne ve Civo! Gaveen $
(%.\C\Fﬁﬁ‘ﬁ- H_::: g.:,, I“g ¥ & _— 14
- —

o @ vou '~
Line wizq

L)

5' Pa?

LQ‘“Q Ql\‘\\-e%wg\ = 6\ \ e i
l

Gureen's Tugorem

33



g e SVab

W - cos

~N _
Ty » CosBd &l
i .

n-o ,O=1rm

Pt 4 ety | )
i b3 %
| - e RS
= \ 1(}‘3(‘ B~ R0 L0 )" Sin

)

“ 3 \ {"‘i ] ‘,\I'I | k\__‘- M '-_\‘._l

o

)

34



= O+T+Q+L71

:?DTT
‘,PI

(3&‘{ G‘G'V\‘s 7V\eovem \je".;

(z Quss DSver qence @*3‘5-‘952

AN
S L
P

7__{:—7-: Q+b+C

By Gi.D Theovem

35



——
(:\ﬂ 7-{9.‘: (M3 ? g j L_'qT(D

M= 0 A=Y Mo

By A\—“\-’lhy d‘f’ve«qe_n_ae ~—theovyen

=D LD i
ggrf.em,-d.sr. V.F)dv
S v
T nd Uslume 68 Cube

36









| P.'ﬁ.‘ cls
1
'{ ]
b |
| Biom ewn )

J[Qﬁ?ds: a.‘.o,,_m.,t_%ﬁ_o .
1 S

%
?

= \+.‘L_:

39



-aw + By % & T
= 20w+ \yy z)

,.a_-_;a,,‘ \._J],tpb 2=C 3 . SN e, 1 _

f’-




T B2nd

B it s
- —

EE CT

K

[f e (uwsd

Eqyus own

=0







COURSE FILE

ez et in

i INSTITUTE OF HIGHER EDUCATION AND RESEARCH
.:‘l =  [(Declarnd as Deomaed - To - be - University under section 3 of UGC Act 1956)

FACULTY

Dr. R. ANBU

FACULTY
DEPT

MATHS

SUBJECT

ADVANCED CALCULUS AND COMPLEX

ANALYSIS

SUBJECT
CODE

U20MABT02

YEAR

2022 - 2023

SEMESTER

EVEN

DEG &
BRANCH

B.TECH

DURATION

60 Hours

SL.NO

DETAILS IN COURSE FILE

REMARKS

LEARNING OUTCOMES

LESSON PLAN

CO-PO MAPPING

INDIVIDUAL TIME TABLE

SYLLABUS WITH COURSE OUTCOMES

LECTURE NOTES (FOR ALL UNITS)

CLA [ - QUESTION PAPER

CLA 1-KEY

N R R R S R S

CLA 1-SAMPLE ANSWER SHEETS

I

CLA 11 - QUESTION PAPER

[
[

CLA 11-KEY

_.
N

CLA Il - SAMPLE ANSWER SHEETS

CLA HI - QUESTION PAPER

14.

CLA [II-KEY

15.

CLA 11 - SAMPLE ANSWER SHEETS

ASSIGNMENT QUESTIONS

17.

SAMPLE ASSIGNMENTS

18.

END SEMESTER QUESTION PAPER

19.

END SEMESTER ANSWER KEY

20.

TEXT BOOK AND REFERENCE BOOK

21.

QUESTION BANK

22.

STUDENT PERFORMANCE RECORD

28

STUDENT ATTENDANCE RECORD

24,

COURSE END SURVEY

25.

CO ATTAINMENT




LEARNING OUTCOMES
Subject Name / Code : Advanced Calculus and Complex Analysis / U20MABT02

1. Evaluate multiple integrals using change of variables.

2. Gain knowledge in applying the techniques of vector calculus in problems involving
science and engineering in solving ODE.

3. Apply Laplace Transform method for solving many engineering problems.

4. Understand the knowledge in fundamentals of complex analysis functions and its
properties.

5. Evaluate improper integrals using Residue Theorem involving problems in science and
engineering.

6. Analyze real and complex integrals using the Cauchy’s integral formula.



Name of the Department
Name of the School
Program Name/Code
Academic Year / Semester

Course Name/Code

a. No. of Credits 4
b. Total Contact Hours :60

Staff Name / ID

‘Mathematics

:Dr. R. Anbu/5166

LESSON PLAN

:Schoolof Basic Sciences

:B.Tech(All branches)/First Year
:2022-2022/0DD
:Advanced Calculus and Complex Analysis/U20MABT02

S.No

Topic

Hr

Reference

Teaching
Tool

Proposed
Date

Completed
Date

BT

UNIT I-MULTIPLE INTEGRALS

Introduction to double
integration. Evaluation of
double integral when the limits
are constant and variable.

R1

T6

10-10-22

Evaluation of double integral
(Cartesian forms and Polar
forms)

Rl

T6

11-10-22

Changing of order of
integration in Cartesian
coordinates

Rl

T6

12-10-22

Tutorial

R1

T2

13-10-22

Area of the region using double
integral (Cartesian forms and
Polar forms)

R1

T6

14-10-22

Evaluation of triple integral
using the Cartesian coordinates
and solving the problems

R1

T6

17-10-22

Convert the Cartesian
coordinate into Polar
coordinate in triple integral,
Solving problems in Volume
integral

R1

T6

18-10-22

Tutorial

R1

T2

19-10-22

Using triple integral techniques
to find the Area

Rl

T6

20-10-22

10

Apply triple integral techniques
to find the Volume.

R1

T6

21-10-22

11

Applications of integral in
engineering - Determine the
mass an object, Calculate the
force exerted of an objects

R1

T6

26-10-22

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Bharath Institute Of Higher Education and Research {BIHER})

IQAC/ACAD/002




LESSON PLAN

12

Tutorial

R1

T2

27-10-22

UNIT II- VECTOR CALCULUS

13

Introduction to vector calculus
and review of vectors in 2, 3
dimensions. Definition for
Gradient-divergence-curl.

T6

28-10-22

14

Solving problems in
Solenoidal& Irrotational.

T6

31-10-22

15

Directional derivatives.
Evaluation of line integrals and
surface integrals

T6

01-11-22

16

Tutorial

T2

02-11-22

17

Verification of Green’s theorem
and solve problems using
Green’s theorem.

R2

T6

03-11-22

18

State the Gauss divergence
theorem and problems for
Gauss divergence theoremand
explaining how surface integral
relates with volume integral

T6

04-11-22

19

Problems on Gauss divergence
theorem for
Cube&parallelepiped

T6

07-11-22

20

Tutorial

T2

08-11-22

21

State the Stokes’s theorem and
solving the problems and
explaining how line integral
relates with double integral

T6

09-11-22

22

Problems on Stokes’s theorem
for Cube&parallelepiped

R2

T6

10-11-22

23

Application of Line and Volume
Integrals in Engineering

T6

11-11-22

24

Tutorial

T2

14-11-22

UNIT III-LAPLACE TRANSFORM

25

Introduction to Laplace
transforms and Properties of
Laplace Transforms

R2

T6

15-11-22

26

Solving problems using
properties. Transforms of
derivatives and integrals

R2

T6

16-11-22

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Bharath Institute Of Higher Education and Research {BIHER)

IQAC/ACAD/002




LESSON PLAN

27 Pro'bler.ns on Tra.msforms of 1 R2 T6 17-11-22
derivatives and integrals

28 | Tutorial 1 R2 T2 18-11-22
Initial value theorem and final

29 | value theorem and solving 1 R2 T6 21-11-22

problems

Introduction to Inverse Laplace
transforms using partial

30 | fractions. Derive Inverse 1 R2 T6 22-11-22
Laplace transforms using
shifting theorem

LT and ILT convolution

31 | theorem, LT of periodic I R2 T6 23-11-22
functions
32 | Tutorial 1 R2 T2 24-11-22

Applications of LT for solving
lmear. ordinary differential . ) R2 T6 25.11-22
equations of second order with
constant coefficient

33

Solution of integral equation
34 | and integral equation involving 1 R2 T6 28-11-22
convolution type

Applications of Laplace

transform in engineering- R2

35 | Laplace transform is used to 1 T6 29-11-22
simplify calculations in system
modelling

36 | Tutorial 1 R2 T2 30-11-22

UNIT IV- ANALYTIC FUNCTION

Introduction of analytic

37 | function and its Properties. C-R | 1 R2,R3 T6 01-12-22
Equations.
Determination of analytic

38 | function using Milne 1 R2,R3 T6 02-12-22

Thomson’s method

39 Problems on Milne Thomson’s 1 R2.R3 T6 05-12-22
method
40 | Tutonal 1 R2,R3 T2 06-12-22

Harmonic function , Explain the

41 || Conformal mappings : 1 | R2R3 T6 | 07-12-22
magnification, rotation,

inversion, reflection

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Bharath Institute Of Higher Education and Research (BIHER) 1QAC/ACAD/002




LESSON PLAN

42 Proble':ms on Conformal R2.R3 T6 08-12-22
mappings
Problems on fixed points and

43 | cross ratio, Bilinear R2,R3 T6 09-12-22
transformation

44 | Tutorial R2,R3 T2 12-12-22

45 Problems on Bilinear R2.R3 T6 13-12-22
transformation

46 State Cauchy’s 1r-1tegral R2,R3 T6 14-12-22
theorem and solving problems
Application of Bilinear
transformation and Cauchy’s

47 mtegral.m engineering- s.1gna1 R2,R3 T6 15-12-22
processing and discrete time
control theory to transform
continuous

48 | Tutorial R2,R3 T2 16-12-22

UNIT V-COMPLEX INTEGRATION

Derive the Cauchy’s integral

49 | formulae and solving the R2,R3 T6 19-12-22
problems

50 Explain 1.:he Taylor’s expansions R2.R3 T6 20-12-22
and solving the problems
Explain the Laurent’s

51 | expansions and solving the R2,R3 T6 21-12-22
problems

52 | Tutorial R2,R3 T2 22-12-22
Classification of singularities

53 | and methods of finding R2,R3 T6 23-12-22
residues

54 State Ca}uchy s residue theorem R2.R3 T6 26-12-22
and solving the problems
Explain the Contour integration:

55 | Unit circle and solving the R2,R3 T6 27-12-22
problems

56 | Tutorial R2,R3 T2 28-12-22
Introduction to Semi-circular

57 | contour and Explain the R2,R3 T6 29-12-22
problems

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/002




LESSON PLAN

Apply Cauchy’s residue

sg | theorem to find Complex 1 | R2R3 T6 | 30-12-22 3
integral along a circular contour
C
Semi-circular contour
59 | Application of Contour 1 R2,R3 T6 02-01-23 3
integration in Engineering
60 | Tutorial 1 R2,R3 T2 03-01-23 3
Reference . .
Code Description
R1 Erwin Kreyszig, “Advanced Engineering Mathematics”, 9" Edition, John Wiley & Sons,
2006
R2 B.S.Grewal, “Higher engineering Mathematics”, Khanna Publishers, 36™ Edition, 2010
R3 Veerarajan.T, “Engineering Mathematics for first years”, Tata McGraw-Hill, New Delhi-
2008
R4 G.B.Thomas and R.L.Finney, “Calculus and Analytic geometry”, 9" Edition, Pearson,
2002
RS Ramana. B.V, “Higher Engineering Mathematics” , Tata McGraw-Hill, New Delhi, 1 s
2008
R6 N. P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
Publications, 2008
Type Code Teaching Tool Planned
T1 Power Point Presentation
T2 Tutorial and Problem Solving etc.
T3 Video Presentation
T4 Notes
T5 Models
T6 Black Board
T7 Simulation/Practical etc.
Staff Name A
Prepared by Dr.R. Anbu Signature
: HOD .
Verified by Dr.G.Mathubala Signature
Dr.M. Sundararajan
Approved by | ProVC (Academics) Signature

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/002




CO-PO MAPPING

List of Pos:

Engineering Graduates will be able to:
PO1 Engineering knowledge Apply the knowledge of mathematics science engineering
fundamentals and an engineering specialization to the solution of complex problems.

PO2 Problem Analysis Identify, formula, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural science, and engineering sciences.

PO3 Design/Development of Solution Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the information to provide valid conclusions

PO4 Conduct Investigation of Complex Problems Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

PO5 Modern Tool Usage Create, select, and apply appropriate techniques and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

POG6 The Engineering and Society Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

PO7 Environment and Sustainability Understand the impact of the professional engineering
solution in societal and environmental contexts, and demonstrate the knowledge of and need for
sustainable development.

POS Ethics Apply ethical principle and commit to professional ethics and responsibility and
norms of the engineering practice.

PO9 Individual and Team Work Function effectively as an a member or leader in diverse
teams and in multidisciplinary settings.

PO10 Communication Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO11 Project Management and Finance Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work as a member and
leader in a team to manage projects and in multidisciplinary environments.

PO12 Life-Long learning Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.
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ADVANCED CALCULUS AND COMPLEX ANALYSIS L T P C
Total Contact Periods- 60
U20MABT02 3 1 0 | 4
Prerequisite :+2
Course offering Dept/School: Mathematics & Basic Sciences
Total Marks:100
BT
Co.No COURSE OUTCOME(Cos)
Level
CO1 | Gain familiarity in evaluation of multiple integrals using Change of variables
CO2 | Gain knowledge in applying the techniques of vector calculus in problems
involving science and Engineering in solving ODE
CO3 | Many Engineering problems can be transformed in to problems involving ODE,
PDE and Integrals. Laplace transform method and Complex methods can be used
for solving them .
CO4 | Gain knowledge in fundamentals of complex analytic functions and its properties
CO5 | Gain knowledge in evaluating improper integrals using Residue Theorem involving
problems in science and Engineering
Mapping/Alignment of Cos with PO& PSO
PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2| PSO3
col 3 3 1
Cco2 3 3 2
CO3 3 3 2
CO4 3 3 2 1
CO5 3 3 1 2
(Tick mark or level of correlation: 3-High, 2-Medium, 1-Low)
Course Content:
UNIT I - MULTIPLE INTEGRALS (9+3) Hrs

Evaluation of Double integration Cartesian and plane polar coordinates- Evaluation of double

integral by

Double integral ( polar ) -

changing of order of integration- Area of double integral

( Cartesian ) - Area of

Triple integration in Cartesian coordinates- Conversation from
Cartesian to polar in double integrals - Area of triple integral- Applications of Integral in
Engineering.




UNIT II - VECTOR CALCULUS (9+3) Hrs

Review of Vectors in 2,3 dimensions- Gradient- divergence - Curl — Solenoidal- Irrotational
fields- vector identities ( without Proof ) -Directional derivatives- Line Integrals- Surface Integrals
. Volume Integrals Green's Theorem (without proof) - Gauss divergence theorem (without proof’)
- Verification Applications to cube- Applications to parallelepiped- Stoke's Theorem  (without
proof) - Verification - Applications to cubes- Applications to parallelepiped - Application of Line
and Volume Integrals in Engineering.

UNIT III - LAPLACE TRANSFORM (9+3) Hrs

Laplace Transforms of standard functions- Transforms properties- Transforms of derivatives and
integrals- Initial value theorems (without proof) and Final value theorems (without proof) -
verification for some problems- Inverse Laplace transforms using partial fractions — Inverse
Laplace transforms using shifting theorem - LT convolution theorem- ILT convolution theorem-
LT of periodic functions - Applications of LT for solving Linear ordinary differential equations
up to second order with constant coefficient — Solution of integral equation and integral equation
involving convolution type- Applications of Laplace transform in Engineering.

UNIT IV- ANALYTIC FUNCTIONS (9+3) Hrs

Definition of Analytic function- Cauchy Riemann equations- Properties of analytic function -
Determination of analytic function using Milne Thomson's Method - Conformal mappings:
magnification, rotations, inversion, reflection- Bilinear transformation- Cauchy's Integral
theorem(without proof) - Cauchy's integral theorem applications- Application of Bilinear
transformation and Cauchy Integral in Engineering

UNIT V- COMPLEX INTEGRATION (9+3)Hrs
Cauchy's Integral formulae- Taylor's expansions- Laurent's expansions- Types of poles and

Residues - Cauchy's residue theorem (without proof) - Contour Integration: Unit Circle-
semicircular contour Application of Contour integration in Engineering

Course Coordinator HoD/Mathematics

Dr. R. Anbu
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