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MATHEMATICS-III(Vector Calculus, Transforms and PDE)

Course Objectives:

« To famiharize the techniques in partial differential equations
* To furnish the learners with basic concepts and techniques at plus two level to
lead them intoadvanced level by handling various real-world applications.
Course Outcomes: At the end of the course, the student will be able to

« interpret the physical meaning of different operators such as gradient, curl

and divergence(L5)

estimate the work done against a field, circulation and flux using vector calculus (L5)
apply the Laplace transform for solving differential equations (L3)

find or compute the Fourier series of periodic signals (L3)

« know and be able to apply integral expressions for the forwards and inverse
Fouriertransform to a range of non-periodic waveforms (L3)

« identify solution methods for partial differential equations that model
physical processes(L3)

UNIT -I: Vector calculus: (10 hrs)
Vector Differentiation: Gradient— Directional derivative — Divergence— Curl— Scalar Potential

Vector Integration: Line integral — Work done — Area— Surface and volume integrals —
Vector integral theorems: Greens, Stokes and Gauss Divergence theorems (without
proof) and problems on above theorems.

UNIT -II: Laplace Transforms: (10 hrs)

Laplace transforms — Definition and Laplace transforms of some certain functions—
Shifting theorems — Transforms of derivatives and integrals — Unit step function —
Dirac’s delta function Periodic function — Inverse Laplace transforms— Convolution
theorem (without proof).

Applications: Solving ordinary differential equations (initial value problems) using
Laplace transforms.



UNIT -III: Fourier series and Fourier Transforms: (10 hrs)

Fourier Series: Introduction— Periodic functions — Fourier series of periodic function —
Dirichlet’s conditions — Even and odd functions —Change of interval- Half-range sine
and cosine series.

Fourier Transforms: Fourier integral theorem (without proof) — Fourier sine and cosine
integrals — Sine and cosine transforms — Properties (article-22.5 in text book-1nverse
transforms — Convolution theorem (without proof) — Finite Fourier transforms.

UNIT -1V: PDE of first order: (8 hrs)
Formation of partial differential equations by elimination of arbitrary constants and
arbitrary functions — Solutions of first order linear (Lagrange) equation and nonlinear
(standard types)equations.

UNIT - V: Second order PDE and Applications: (10 hrs)
Second order PDE: Solutions of linear partial differential equations with constant coefficients

Nonhomogeneous term of type ™ sin( ax + by), cos(ax + by), x™ y" .

Applications of PDE: Method of separation of Variables— Solution of One-dimensional
Wave, Heatand two-dimensional Laplace equation.



Text Books:
1. B.S. Grewal, Higher Engineering Mathematics, 44™ Edition, Khanna Publishers, 2018.

B. V. Ramana, Higher Engineering Mathematics, 2007 Edition, Tata McGraw Hill
Education

Reference Books:

1. Erwin Kreyszig, Advanced Engineering Mathematics, 10" Edition, Wiley-India. 2015.
2. Dean. G. Duffy, Advanced Engineering Mathematics with MATLAB, 3™

Edition, CRCPress, 2010.
3. Peter O’ Neil, Advanced Engineering Mathematics, 7" edition, Cengage, 2011..

Srimantha Pal, S C Bhunia, Engineering Mathematics, Oxford University Press, 2015
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COURSE OUTCOMES: Students are able to
o Interpret the physical meaning of different operators such as gradient, curl and divergence (L5)
*  Estimate the work done against a field, circulation and flux using vector calculus (L5)

*  Apply the Laplace transform for solving differential equations (L3)

*  Find or compute the Fourier series of periodic signals (L3)

* Know and be able to apply integral expressions for the forwards and inverse Fourier transform to a range
of non-periodic waveforms (L3)
e Identify solution methods for partial differential equations that model physical processes (L3)
Ol . Num ol | Book Delivery
item Outcomes Topic her of A :
a ; periods |Reference] Method
No. perio
ds
CO2: VYector calculus Chalk &
Interpret the 1.1|Vector Differentiation-introduction 2 Talk,

I different 1.2|Gradient— Directional derivative 2 Active
operators such as Learning
oradient, curl 1.3|Divergence— Curl- Scalar Potential 3 T1,T3 & tutorial
and divergence “R2

18
ICO5: 1.4 [Vector Integration: Line integral, 5
[Estimate the 'Work done — Area— Surface and
work done volume integrals
against a field,
circulation and
flux using vector
calculus
1.5 [Vector integral theorems: Greens, | 6
Stokes and Gauss  Divergence
theorems (without proof) and




problems on above theorems.

CO3: Laplace Transforms
apply the
[ aplace 2.1 [Definition and Laplace transforms 3
sransform for of some certain functions
“_)]_‘f’mg ) 2.2 [Shifting theorems 4
differential Transforms of derivatives and
equations integrals — Unit step function 15
2.3 |Dirac’s delta function Periodic| 4
9 function-Inverse Laplace
- iransforms—Convolution  theorem|
 without proof)
2.4 |Applications:  Solving  ordinary| 4
differential equations (initial value
roblems) using Laplace transforms
Fourier series and Fourier Transforms Chalk &
Fourier  Series: Introduction— Talk
iC04: 3.0 Periodic functions
Analyze and| 2
3  kompute the T1.T3,
Fourier series of T4, R4
periodic signals Fourier series of periodic
31 function 2 18
2 [Dirichlet’s conditions — Evenand | 3
odd functions
3.3 | Change of interval- Half-range 2
sine and cosine series
3.4| Fourier Transforms: Fourier 3
integral theorem (without proof
3.5 |Fourier sine and cosine integrals 3
— Sine and cosine transforms -
Properties
3.6 linverse transforms Convolution | 3
theorem (without proof)
Finite Fourier transforms.
DE of first order
Formation of partial differential T1.T2, Chalk &
ICO1: 41 lequations by elimination of 5 T3. Talk
Gain the|  |arbitrary constants and arbitrary R1R?
4 |[Knowledge on functions 11
alving first Solutions of first order linear 6
order - partial 4.2 fLagrange) equation and nonlinear
Hifferential (standard types) equations.
equations.




Second order PDE and
A pplications
5 |CO3: 5 1 IBecond erder PDE: Solutions of 5
Find out the linear partial differential equations
olution and with constant coefficients
apply those
solution
methods for
partial 10
differential
equations that
model physical
TOCESSES
5.2 [Non-Homogeneous type Chalk &
eax by cin( ax + by), cos(ax + 5 Talk,
py), x™ y*
TOTAL | 72

LIST OF TEXT BOOKS AND AUTHORS

Text Books:
1. B.S. Grewal, Higher Engineering Mathematics, 44™ Edition, Khanna Publishers.

2. B. V. Ramana,Higher Engineering Mathematics, 2007 Edition, Tata Mc. Graw Hill
Education.

Reference Books:
. Erwin Kreyszig,Advanced Engineering Mathematics, 10" Edition, Wiley-India.
2. Dean. G. Duffy,Advanced Engineering Mathematics with MATLAB, 3" Edition, CRC Press.
3. Peter (O’ Neil, Advanced Engineering Mathematics, Cengage.
4. Srimantha Pal, S C Bhunia, Engineering Mathematics, Oxford University Press.
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Code No: R19BS1203 SET -1

I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE. EEE, ECE, CSE, Chem E. EIE, IT. Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

— o e o~ i e e o o . o e s

. a)  Find the directional derivative of é = x” yz+4xz at (1. -2, -1) in the direction (8M)
2i o~ 2k.
b)  If r is the position vector of the point (x, y, z), prove thatV>(r") = (n +1)r*~2. (7M)
Or

2. @)  Use Gauss divergence theorem to evaluate ”( y2' i + 202 j+22%k ) ds, where Sis  (8M)
5
the closed surface bounded by the xy - plane and the upper half of the sphere
X+ },z +2z" =a’ above this plane.

b) Using Green’'s theorem evaluate _[(21_'.- —xX)de+(x"+y° )dy where C is the (7TM)
C
closed curve of the region bounded y = x” and y* = x.

3. a) Using Laplace transform evaluate Ie't2 sin atdt. (TM)
i
b) Find L"’!—cot_‘[H—a]]. (8M)
| b
Or
4. a) Using convolution theorem, evaluate L™ ;3 i (6M)
[.5‘2 + ull
b)  Solve (D*+2D+1)y=3te™ given that y(0)=4,y'(0)=2. (9M)

_—l(fr—_r),for —xT<x<0
5. a) Find the Fourier series of f(x)= 2 (8M)
E(Jr—_r],for O<x<m

b)  Find the Fourier sine transform of f(x) = i (TM)
X
Or
6. a) Find the half — range cosine series for the function f(x)=(x—1)"in the interval. (8M)
Hence show that L,+L,+Lj+.... = £.
1+ 2¢ 3 8
Tl Tl d if0<x<m
= T | X
b) Using Fourier integral, show that I&Sin il=<2 . (7M)
" 0,ifx>nm
1of2
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Code No: R19BS1203 SET-1

a) Form a partial differential equation by eliminating a and b from (7M)
loglaz—1)=x+ay+b.

b) Solve px(z-2y)=(z-gy)(z-y -22"). (8

Or
a)  Solve zzfpz +q3 J=x*+y . (7TM)

_T:E \’1

b) Solve F+?= z. (8M)
a) Solve (D?-4DD+4D?)z=e>* . (8M)
b) Solve (D?-3DD'4+2D'?)z = sin(x —2y). (T™M)

Or

Solve 2 — 38 here u(x,0)=6e** by method of ion of variabl

10. ﬂ) oive -—x— E-I- H where uix,J)=oe ¥ method o separalmn Ol variaples. (GM)

b) A tightly stretched string with fixed end points x = 0 and x = L is initially in a (9M)
.3 X
position given by y = y, sin’ T If it is released from rest from this position: find

the displacement y(x. t).

2of 2
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Code No: R19B51203 SET -2

I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE, EEE, ECE, CSE, Chem E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

b

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

o s i o o o ot o o o P P o P o o P ot e P P Y, o o S e PV . o o P ot o e S S P P Vo o o

a) Find the angle of intersection of the spheres X" +y° +z =39andx” + y' + 2" + (8M)
4x - 6y — 8z + 52 = 0 at the point (4, -3, 2).

b)  Find the constants a, b, ¢ so that (7TM)
(x+2y+az)i +(bx-3y—-2)j+(@x+cy+22)k is irrotational. Also find ¢
(scalar potential).
Or

Verify Stoke's theorem for F = (x* — y”)i + 2xy j over the box bounded by the ~ (15M)
planesx=0,x=a, y=0,y=b,z=0,z=c.

1 -cost
a) Find L |:e'3'_[ i dr]. (TM)
¢z
a
I E—!S
by Find L'|———|.
) L‘ +4s+5] (8M)
Or
8 Solve y" -3y +3y —y=t’¢'giventhat y=1y=0,y"=-2 att=0. (9M)
b) Using convolution theorem, evaluate I % . (6M)
(> +a?f
a)  Find the Fourier series for f(x)=2x- in0<x<3, (8M)
b) Find the Fourier cosine transform of f(x) = (TM)
x
Or
4)  Find the half — range cosine series for the function f(x)=(x- 1)*in the interval. (8M)
Hence show that L,+L,+i,+..‘.=£.
I 2 F 8
: - e 27842
b) Using Fourier integral, show that e COSJ:=—I 3 cos AvdA . (7M)
Ty A +4
a)  Find the partial differential equation arising from@(x+ y+z.x* + y* + %) =0. (TM)
b e —YDPH(Y —)g=2" —xy (8M)
Or
lof2
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.l 2
8. a) Solve (%-}-1] +(%+y) =1. (TM)
b} Solve (x+pz)+(y+gqz)’ =L (8M)
9. 2 Solve (D?+3DD4D?)z=e (M)
b} solve {Dz +DD'-6D'"* }z =cos(3x+y). (8M)
Or
10. a)  Solve u, = e cosx with u(x.0)=0and u(0,r)=0by method of separation of (6M)
variables.
b) A rightly stretch of length 20 cms., fastened at both ends is displaced from its (9M)
position of equilibrium, by imparting to each of its points an initial velocity given
x ,0=x=10
by: V(x) = g % . X being the distance from one end. Determine
20-x,10=x=20

the displacement at any subsequent time.

2of2
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Code No: R19B51203 SET -3

I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE, EEE, ECE, CSE, Chem E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

—— o e o i e s e o o i i

l. a) Find the values of a and b so that the surfaces ax’ —byz =(a+ 2)x and (TM)
Ax’y+z7' =4 may intersect orthogonally at the point (1, - 1. 2).
b)  Find the directional derivative of ¢ = x*yz+4xz%at (1, -2, -1) in the direction (8M)
2i -j - 2k.
Or
2. Verify Gauss divergence theorem for F = x°i + y* j + 2’k taken over the cube (15M)

bounded by x=0.x=a,y=0.y=a.z=0,z=a

3. a) Find L{e"'_[l_—?“drjl. (7M)
0o
6 Had B, (8M)
5 —25+42
Or
SI
Find ['{ ———— % using convolution theorem.
4. ﬂ] {34 +4a.q} g (TM]
b)  Solve (D?+6D+9)y=sins giventhat y(0)=1,"(0)=0. (8M)

O.for —T<x<0

5. a) Find the Fourier series of f(x) =<{ 4 i (9M)

x“,for O<x<m
b) If F(p) is the complex Fourier transform of f(x), then the complex Fourier (6M)

1
transform of f(x) cos ax is ;[F{p +a)+F(p-a)l.
Or

6. a)  Obiain half range Fourier sine series for ¢*in 0<x<1. (8M)
b)  Find the finite Fourier sine transform of f(x)=x* in (0.7). (TM)

7. a) From the partial differential equation by eliminating the arbitrary functions f and (6M)
g from z = xf (ax + by) + g(ax + by)

b) Salve (x? —y2 —yz)p -y - xlg=z{x-y) i (9M)

Or
8. a  solve plf +q2_1.'2 =z, (8M)
b) (pt+g)=x" +y (TM)

Solve 1 of 2
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9. a) Solve (D+D)z=e"".
b)  Salve (.D2 -D? :|z =cos2xcos3y.
Or
10. a)  Solve 4u, +u, =3u and u(0. y)= ¢~ by method of separation of variables.
b) A tightly stretched string with fixed end points x=0 and x =/ is initially at rest
in its equilibrium position. If it is set to vibrate by giving each of its points a

velocity Ax(l — x), find the displacement of the string at any distance x from one
end at any time{.

20f2
1 T T
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Code No: R19B51203 SET -4

I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE, EEE, ECE, CSE, Chem E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

—— o e et o o o o o o o S S P P o o

1. a) Find the constants a. b, ¢ so that (8M)
(x4+2y+az)i +(bx-3y-z)j+(4x+cy+27)k isirrotational. Also find ¢
(scalar potential).
b) Prove that div. (grad r™)=m (m + 1) ™ (7TM)
Or

2. Verify Gauss divergence theorem for F = x* + y*j + z%k , over the cube formed ~ (15M)
by the planes x=0,x=a. y=0,y=b,z=0,z=c.

T 61 —cosdr
3. a) Evaluate Iudf using Laplace transforms. (8M)
!
a
Find the inverse Laplace transform of il
b) R ‘ s1-25+2 (TM)
Or
p.
4. a) Using convolution theorem, evaluate L (s*+a)’ [ (6M)
b) Using Laplace transform, solve (I}2 +5D-6)y = X e, yih=a. v'(0)=bh. (9M)
L . x-x) . . .
5. a) Find the Fourier series of f(x)= [TI:J in the interval 0< x< 27, (8M)
T1-cosmd £ if0<x<nm
- : —, i x
b) Using Fourier integral. show that ITsm xd=42 i (7M)
0 0.,ifx>x
Or
6. a) Find the Fourier cosine series for f(x)=2x-x",in 0<x<3 (8M)
b)  Find the finite Fourier cosine transform of f{x) =sinax in (0,7). (TM)

7. a) Form the partial differential equation by eliminating the arbitrary function f from  (6M)
oz= f(xP+y2+20).

b) Solve xl(z -ylp+ yz(x —-Z)g = zzty —X). (9M)
Or
8. a) Solve g'=z'p’(l-p?). (8M)
b) Solve (x+pz)’ +(y+qz)° =1 (T™M)
lof2
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9. @ Sove (4D?+12DD49D"? )z =",
B Solve (DJ ~7DD?-6D" ); =sin(x+2y).

Or
10. a)  Solve 3u, +2u, =0 with u(x,0)=4e by method of separation of variables.
b) A tightly stretched string with fixed end points x=0 and x=/ is initially in a
position given by y = y, sin’ % . If it is released from rest from this position, find

displacement y(x,1).

20f 2
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Code No: R19BS1203 SET -1

I B. Tech II Semester Supplementary Examinations, July/August - 2021
MATHEMATICS-1II
(Com. to CE, EEE, ECE, CSE, Chem. E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

—— — e ot . o o o o o o o o o S P P o o o

I. @) gy betwo scalar functions then prove that div(dVwy)=gViy+VeVy (8M)
b) Compute j_[ (a* X +5° y* + 2% )" ds over the ellipsoid ax + b_-,,-z +er=1. Using (TM)
Gauss divergence theorem.
Or
2.3 Pprove that Curl [EXE) =Edivﬁ—ﬁdivﬁ+[§.v:l_zi—{1‘i’]§ (8M)
b)  Evaluate [f)F.dr where F=xy7 +(x+3*)7 and C is the axes from x=2to x=4 (7TM)
C
and the line fromy=0to y = 12.
3.8 Find L {e'(t sinht)} (7M)
b)  Using Convolution theorem find the inverse Laplace transform of 52(114-5)2 (8M)
Or
4. a) Solve the differential equations by using Laplace transforms method (8M)
(D +4D + 3y =etify(0) =1,y (0) =1
t
%) Find Laplace transform of f(t) where f(t) = {83’ E;i wek L
5. a) Find the Half range sine series of f(x) =x in [ O,x] (8M)
Hence deduce that 1 —l+l il X
57 4
. . . ) sinax if x<a
b) Find the Fourier Cosine transform of the function f(x)= : (7M)
0 if x>a
Or
6. a) Obtain the Fourier series of f(x)=x"-2 -2<x<2 (8M)
b) Using Fourier integral show that (TM)
F—“I S E—b_[ = 2(}?- —da” ) !. A.’;fﬂﬂ.fdll : a‘b >0

7 gl +a)(A7+87)
1of2
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a) Form the partial differential equation by eliminating arbitrary constants from (8M)
z= [q'_x-l-a)(,,')'—rb)
b) Solve the PDE y*p — xyq = x(z — 2y) (7TM)
Or
a) Solve the PDE x?p? = yq? (8M)
b) Form the partial differential equation by eliminating arbitrary function from (7M)

z= f(sinx—cosy)

a) Solve the steady state equation of a rectangular plate of sides ‘a’ and ‘b’ (8M)
insulated on the lateral surfaces subjectto u(0, y)=0=u(a.y)=u(x.,b) and
u(x , 0) = x(a-x).

b)  Solve the PDE [Dz—?DD‘HzD")z: = (TM)

Or

10. a) A tightly stretched string with fixed end points x = 0 and x = 1 is initially in a  (8M)
n
position given by y =y, sin’ T if it is released from rest from this position, find

displacement y(x, t).

b)  Solve the PDE (D? - DD')z =sinxcos 2y (TM)

2af2
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Code No: R19BS1203 SET -1

I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE. EEE, ECE, CSE, Chem E. EIE, IT. Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

— o e o~ i e e o o . o e s

. a)  Find the directional derivative of é = x” yz+4xz at (1. -2, -1) in the direction (8M)
2i o~ 2k.
b)  If r is the position vector of the point (x, y, z), prove thatV>(r") = (n +1)r*~2. (7M)
Or

2. @)  Use Gauss divergence theorem to evaluate ”( y2' i + 202 j+22%k ) ds, where Sis  (8M)
5
the closed surface bounded by the xy - plane and the upper half of the sphere
X+ },z +2z" =a’ above this plane.

b) Using Green’'s theorem evaluate _[(21_'.- —xX)de+(x"+y° )dy where C is the (7TM)
C
closed curve of the region bounded y = x” and y* = x.

3. a) Using Laplace transform evaluate Ie't2 sin atdt. (TM)
i
b) Find L"’!—cot_‘[H—a]]. (8M)
| b
Or
4. a) Using convolution theorem, evaluate L™ ;3 i (6M)
[.5‘2 + ull
b)  Solve (D*+2D+1)y=3te™ given that y(0)=4,y'(0)=2. (9M)

_—l(fr—_r),for —xT<x<0
5. a) Find the Fourier series of f(x)= 2 (8M)
E(Jr—_r],for O<x<m

b)  Find the Fourier sine transform of f(x) = i (TM)
X
Or
6. a) Find the half — range cosine series for the function f(x)=(x—1)"in the interval. (8M)
Hence show that L,+L,+Lj+.... = £.
1+ 2¢ 3 8
Tl Tl d if0<x<m
= T | X
b) Using Fourier integral, show that I&Sin il=<2 . (7M)
" 0,ifx>nm
1of2
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a) Form a partial differential equation by eliminating a and b from (7M)
loglaz—1)=x+ay+b.

b) Solve px(z-2y)=(z-gy)(z-y -22"). (8

Or
a)  Solve zzfpz +q3 J=x*+y . (7TM)

_T:E \’1

b) Solve F+?= z. (8M)
a) Solve (D?-4DD+4D?)z=e>* . (8M)
b) Solve (D?-3DD'4+2D'?)z = sin(x —2y). (T™M)

Or

Solve 2 — 38 here u(x,0)=6e** by method of ion of variabl

10. ﬂ) oive -—x— E-I- H where uix,J)=oe ¥ method o separalmn Ol variaples. (GM)

b) A tightly stretched string with fixed end points x = 0 and x = L is initially in a (9M)
.3 X
position given by y = y, sin’ T If it is released from rest from this position: find

the displacement y(x. t).

2of 2
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Code No: R19B51203 SET -2

I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE, EEE, ECE, CSE, Chem E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

b

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

o s i o o o ot o o o P P o P o o P ot e P P Y, o o S e PV . o o P ot o e S S P P Vo o o

a) Find the angle of intersection of the spheres X" +y° +z =39andx” + y' + 2" + (8M)
4x - 6y — 8z + 52 = 0 at the point (4, -3, 2).

b)  Find the constants a, b, ¢ so that (7TM)
(x+2y+az)i +(bx-3y—-2)j+(@x+cy+22)k is irrotational. Also find ¢
(scalar potential).
Or

Verify Stoke's theorem for F = (x* — y”)i + 2xy j over the box bounded by the ~ (15M)
planesx=0,x=a, y=0,y=b,z=0,z=c.

1 -cost
a) Find L |:e'3'_[ i dr]. (TM)
¢z
a
I E—!S
by Find L'|———|.
) L‘ +4s+5] (8M)
Or
8 Solve y" -3y +3y —y=t’¢'giventhat y=1y=0,y"=-2 att=0. (9M)
b) Using convolution theorem, evaluate I % . (6M)
(> +a?f
a)  Find the Fourier series for f(x)=2x- in0<x<3, (8M)
b) Find the Fourier cosine transform of f(x) = (TM)
x
Or
4)  Find the half — range cosine series for the function f(x)=(x- 1)*in the interval. (8M)
Hence show that L,+L,+i,+..‘.=£.
I 2 F 8
: - e 27842
b) Using Fourier integral, show that e COSJ:=—I 3 cos AvdA . (7M)
Ty A +4
a)  Find the partial differential equation arising from@(x+ y+z.x* + y* + %) =0. (TM)
b e —YDPH(Y —)g=2" —xy (8M)
Or
lof2
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.l 2
8. a) Solve (%-}-1] +(%+y) =1. (TM)
b} Solve (x+pz)+(y+gqz)’ =L (8M)
9. 2 Solve (D?+3DD4D?)z=e (M)
b} solve {Dz +DD'-6D'"* }z =cos(3x+y). (8M)
Or
10. a)  Solve u, = e cosx with u(x.0)=0and u(0,r)=0by method of separation of (6M)
variables.
b) A rightly stretch of length 20 cms., fastened at both ends is displaced from its (9M)
position of equilibrium, by imparting to each of its points an initial velocity given
x ,0=x=10
by: V(x) = g % . X being the distance from one end. Determine
20-x,10=x=20

the displacement at any subsequent time.

2of2
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I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE, EEE, ECE, CSE, Chem E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

—— o e o i e s e o o i i

l. a) Find the values of a and b so that the surfaces ax’ —byz =(a+ 2)x and (TM)
Ax’y+z7' =4 may intersect orthogonally at the point (1, - 1. 2).
b)  Find the directional derivative of ¢ = x*yz+4xz%at (1, -2, -1) in the direction (8M)
2i -j - 2k.
Or
2. Verify Gauss divergence theorem for F = x°i + y* j + 2’k taken over the cube (15M)

bounded by x=0.x=a,y=0.y=a.z=0,z=a

3. a) Find L{e"'_[l_—?“drjl. (7M)
0o
6 Had B, (8M)
5 —25+42
Or
SI
Find ['{ ———— % using convolution theorem.
4. ﬂ] {34 +4a.q} g (TM]
b)  Solve (D?+6D+9)y=sins giventhat y(0)=1,"(0)=0. (8M)

O.for —T<x<0

5. a) Find the Fourier series of f(x) =<{ 4 i (9M)

x“,for O<x<m
b) If F(p) is the complex Fourier transform of f(x), then the complex Fourier (6M)

1
transform of f(x) cos ax is ;[F{p +a)+F(p-a)l.
Or

6. a)  Obiain half range Fourier sine series for ¢*in 0<x<1. (8M)
b)  Find the finite Fourier sine transform of f(x)=x* in (0.7). (TM)

7. a) From the partial differential equation by eliminating the arbitrary functions f and (6M)
g from z = xf (ax + by) + g(ax + by)

b) Salve (x? —y2 —yz)p -y - xlg=z{x-y) i (9M)

Or
8. a  solve plf +q2_1.'2 =z, (8M)
b) (pt+g)=x" +y (TM)

Solve 1 of 2
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9. a) Solve (D+D)z=e"".
b)  Salve (.D2 -D? :|z =cos2xcos3y.
Or
10. a)  Solve 4u, +u, =3u and u(0. y)= ¢~ by method of separation of variables.
b) A tightly stretched string with fixed end points x=0 and x =/ is initially at rest
in its equilibrium position. If it is set to vibrate by giving each of its points a

velocity Ax(l — x), find the displacement of the string at any distance x from one
end at any time{.

20f2
1 T T
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I B. Tech II Semester Regular Examinations, December - 2020
MATHEMATICS-III
(Com. to CE, EEE, ECE, CSE, Chem E, EIE, IT, Auto E, Min E, Pet E)
Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

—— o e et o o o o o o o S S P P o o

1. a) Find the constants a. b, ¢ so that (8M)
(x4+2y+az)i +(bx-3y-z)j+(4x+cy+27)k isirrotational. Also find ¢
(scalar potential).
b) Prove that div. (grad r™)=m (m + 1) ™ (7TM)
Or

2. Verify Gauss divergence theorem for F = x* + y*j + z%k , over the cube formed ~ (15M)
by the planes x=0,x=a. y=0,y=b,z=0,z=c.

T 61 —cosdr
3. a) Evaluate Iudf using Laplace transforms. (8M)
!
a
Find the inverse Laplace transform of il
b) R ‘ s1-25+2 (TM)
Or
p.
4. a) Using convolution theorem, evaluate L (s*+a)’ [ (6M)
b) Using Laplace transform, solve (I}2 +5D-6)y = X e, yih=a. v'(0)=bh. (9M)
L . x-x) . . .
5. a) Find the Fourier series of f(x)= [TI:J in the interval 0< x< 27, (8M)
T1-cosmd £ if0<x<nm
- : —, i x
b) Using Fourier integral. show that ITsm xd=42 i (7M)
0 0.,ifx>x
Or
6. a) Find the Fourier cosine series for f(x)=2x-x",in 0<x<3 (8M)
b)  Find the finite Fourier cosine transform of f{x) =sinax in (0,7). (TM)

7. a) Form the partial differential equation by eliminating the arbitrary function f from  (6M)
oz= f(xP+y2+20).

b) Solve xl(z -ylp+ yz(x —-Z)g = zzty —X). (9M)
Or
8. a) Solve g'=z'p’(l-p?). (8M)
b) Solve (x+pz)’ +(y+qz)° =1 (T™M)
lof2
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9. @ Sove (4D?+12DD49D"? )z =",
B Solve (DJ ~7DD?-6D" ); =sin(x+2y).

Or
10. a)  Solve 3u, +2u, =0 with u(x,0)=4e by method of separation of variables.
b) A tightly stretched string with fixed end points x=0 and x=/ is initially in a
position given by y = y, sin’ % . If it is released from rest from this position, find

displacement y(x,1).

20f 2
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1I B. Tech I Semester Regular Examinations, March - 2021
MATHEMATICS - 111
(Agricultural Engineering)
Time: 3 hours Max. Marks: 75
Answer any FIVE Questions each Question from each unit
All Questions carry Equal Marks

st . . o o i o P . o i o S o P P o e

I a) Evaluate Curl of V =¢™ (i+ j+k) atthe point(l,2, 3). [8M]
b) Find the total work done in moving a particle in the force field [TM]
F=3xyi—-5z]+10xk along the curve
x=1'3+1,_\'= 22 ,z=F fromr=1tor=2.
Or
State Green’s theorem and Verify Green's theorem in plane for
m[[Sf -8y Jdx+(4y - En_::_-.-]dy]. where Cis  boundary of the region

c

defined by y = \": and y= ¥

[§*]

32 Findi) L{e™sin’t} ii) L{rcosar} [6M]
b) ; +3 [4M]
Find i) L-'{—,S“L—zﬂ} i) ' dcot™ ("‘—J
5 —125+32 2
€)  Using Laplace transform, solve y"—~2y"~8y=0, y(0)=3, y'(0)=6. [5M]
Or
4 2 Find i) L{cos’ 2} ii) L{sinhat.sinar}. [6M]
b) i [4M]
Find L' { —————} using Convolution theorem.
(s—a)(s-b)
€) Using Laplace transform, solve y“+ y=2¢'. y(0)=0, y'(0)=2. [5M]
5 4 QObtain the Fourier series of f(x)=¢** in the interval (0,27). [8M]
b) 1 rlx|<a (7TM]
Find the Fourier transform of f(x)= Jo | |
a . for |x| >a
and hence deduce that J-M:dt :
x
i
Or
6 a) ’ ! . —T,—T<x<0 [EM]
Obtain the Fourier series for f(x)= i
x, O<x<m
Deduce that L_‘+ 1‘ +L,+L‘ 4 oeerees = £_
- Al o 8
b)  Find the Fourier sine integral of f (x)=e**—¢"* a>0,h>0. [TM]
1 of2
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b)

c)

a)

b)
c)

a)

b)

Derive a partial differential equation from xyz = f(x+ y+z)
Solve the partial differential equation p +3g=5z+tan(y—3x).
Solve the partial differential equation p’z* +4° =1.

Or
Derive the partial differential equation by eliminating the constants from the
equation z=ax+by+a’+b*.
Solve the partial differential equation xp+ yg=1z.
Solve the partial differential equation p*+g =m’.
2z a2

>-2

dx~  dxdy

Solve by the method of separation of variables y’z_ +.r1:y =0.

Solve =sinx.cos2y.

Or

A string of length Lis initially at rest in equilibrium position and each of its

dy ;
points is given the velocity (a—\] =bx(L—-x) Find displacement y(x.r).
i

=0

20f2
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