Subject Code: R13102/R13 Set No-1

| B. Tech | Semester Supplementary Examinations August - 2015
MATHEMATICS|

(Common to All Branches)

Time: 3 hours Max. Marks: 70

1.(a)
(b)

(©)
(d)
(e)
()
2.(a)
(b)
3.(a)

(b)

(@)

(b)

Question Paper Consistsledrt-A andPart-B
Answering the question iRart-A is Compulsory,
Three Questions should be answered fRart-B
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PART-A

Find Laplace transform of Dirac Delta fuoo®
At the start of an experiment, there are 100 bectdrthe bacteria follow an exponential
growth pattern with rate k = 0.02, what will be thepulation after 5 hours? How long
will it take for the population to double?
Discuss about Jacobian?

Explain about Laplace equation?

. 1
Flndl; (cosx)
Define extreme value?

[4+4+4+3+4+3]
PART-B
Find the maximum and minimum values of x+2/subject tol+1+l =1
X y z
d?y dy . .
Solvedx—2 —4-—+3y = e* sin 2x
[8+8]
2 tanly dy
Solve(l+y“)+(x—e )d—:O
X
Using Laplace transforms, sol‘%% + 2% + 5y = 3e?'sin 3t.
[8+8]
Solve the following heat problem for the giveniaditonditions.
2
du_, 9%
ot ox*?
u(x,0)="~f(x) u(o,t)=0 u(lL,t)=0
. [ X
f(x)=6sn —
()= 65 ™)
£(x) :129n(9ixj—7gn(ﬂj
L L
[8+8]
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5.(a) Find the Laplace transforms of the giverctiams

(0) {1_ (tzfsat} (ii) 3sinh( 2t)+3sin( 2t)
(b) A bottle of soda pop at room temperatu@R®is placed in a refrigerator where the
temperature is %2 After half an hour the soda pop has cooled t&.81
(i) What is the temperature of the spdp after another half hour?
(ii) How long does it take for the squt#p to cool to 74F?
[8+8]

6.(@) Form the differential equation foum= yf (x? + z2).
(b) Solve(p? —q?)z=x—1y.
[8+8]

A tightly stretched string with fixed end pant= 0 andx = [ is initially at rest in its
equilibrium position. If it is vibrating by ghg to each of its points a velocity(l — x),
find the displacement of the string at anyatise x from one end at any time

[16]
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5.(a)
(b)

Question Paper Consistsledrt-A andPart-B
Answering the question iRart-A is Compulsory,
Three Questions should be answered fRart-B

*kkkk

PART-A

State convolution theorem?
Find the Laplace transform of Heavisideisdtion?
Discuss about Bernoulli's equation?
Find- (x2)
Explain about one dimensional heat equation
Explain chain rule of partial differentiati?
[3+4+3+3+5+4]
PART-B

Solve the following IVP and find the intelra@ validity for the solution.
2xy —9x* +(2y + x? +1)% =0, y(0)=-3
X

Determine the orthogonal trajectories @ffdmily of circlesx® + (y — ¢) 2 = ¢ ? tangent
to thex- axis at the origin.

[8+8]
Suppose that the population of a colonyaditdria increases exponentially. At the start
of an experiment, there are 6,000 bacteria, and lemg later, the population has
increased to 6,400. How long will it take for thepplation to reach 10,000? Round your
answer to the nearest hour.

Find and classify all the critical pointsfgx,y) =4+ x® +y® —3xy

[8+8]
Find the Laplace transforms of the giverctioms.
() f(t)=6e"+e* +5t°-9 (ii) g(t) =€+ cos(6t)—e* cos(6t)
Find the Laplace transform of f(t) = [tHt + 1], & 0
[8+8]
Solv®*y — y = cos x cos hx ?
2
Using Laplace transforms, so%tg\[+ Z% +5y=¢"sint.
[8+8]
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6.(a) Solv&x*p? —yzq —3z% =
(b) Solvevtanx +qtany =tanz
[8+8]

A tightly stretched string with fixed end pant = 0 and x = p is initially in a position
given byy =y, sin*™ Ifitis released from rest from this positiomdithe

displacement y(x, t).
[16]
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Time: 3 hours Max. Marks: 70
Question Paper Consistsledrt-A andPart-B
Answering the question iRart-A is Compulsory,
Three Questions should be answered fRart-B

*kkkk

PART-A

1.(a) Define saddle point?
(b) Explain about law of natural decay?

(C) Fin DZ+;D+6ex
(d) Give the statement of Convolution theorem?
(e) Explain about wave equation?
() Define functional dependence?
[3+4+3+4+5+3]

PART-B

2.(@) Show that the functioms= xy + yz + zx, v=x*+y?>+ z?andw=x+y + z are
functionally dependent.
(b) Form the partial differential equation Byrenating the arbitrary function from:

o (X*+y*+2%,2°-2xy)=0

[8+8]
3.(@) Solvel +p? =qz
(b) Solve the differential equatign® + 4y = tan 2x
[8+8]
4.(a) Find the inverse transform of each of the following
. 1-3 . S+7
N Hs)=———— il 6(s)=——"—"
() Hs) s? +8s+21 ) &(s) s? —3-10

(b) A bottle of soda pop at room temperatur€&y s placed in a refrigerator where the
temperature is 2 After half an hour the soda pop has cooled t& .61
(i) What is the temperature of the spdp after another half hour?
(ii) How long does it take for the squt#p to cool to 5472

[8+8]
5.(a) Using Laplace transforms, soﬁéé + 2% + 5x = e'sin 2t
(b) Find the orthogonal trajectories of thefosal and coaxial parabolas
2a
"= 1+ cos6
[8+8]
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6. A homogeneous rod of conducting materiakafjith 100 cm has its ends kept at zero
temperature and the temperature initially is
( 0)_{x ;0<x <50
WO E) =100 — x;50 < x < 100
Find the temperatutgx, t) at any time.
[16]
7.(a) Obtain the Taylor’'s series expansion ofxaimpowers ofx —%
dy sinx cos’ X
(b) Solve—=-ytanx=———
dx
[8+8]
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Time: 3 hours Max. Marks: 70
Question Paper Consistsledrt-A andPart-B
Answering the question iRart-A is Compulsory,
Three Questions should be answered fRart-B

*kkkk

PART-A

1.(a) Form the differential equation from= ax3 + by3
(b) Explain about Newton’s law of cooling?

(c) Find the inverse Laplace transformmffs) =
(d) Obtain Maclaurin’s series fef
(e) Solvez =px+qy+pq

. , . 1 —3x
() Find the particular integral m@e )

65—5
s2+7

[3+3+4+4+4+4]
PART-B

2.(a) Solvey?p — xyq = x(z — 2y).
(b) Solve(x + 1)% —xy =e*(x + 1)"*!
[8+8]
3.(a) Use a convolution integral to find the inverse sfanm of the following transform.
1
(s*+a*)?
(b) Write the following function (or switch) in termg$ Heaviside functions and its Laplace
transform.

H(s)=

=4 i<t
25 ifo=f s
16 if 8 =f <30

10 if £z 30
[8+8]
4.(a) Solve the following differential equatiéh? + 4)y = sec 2x.

(b) Investigate for the maxima and miniman§af x3y2(1 — x — y).
[8+8]
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5. A homogenous rod of conducting material of tarfid0 cm has its ends kept at zero
temperature and the temperature initially is

u(x0)={ x ;0<x<5
’ 100 —x ;50 <x <100

Find the temperature u(x, t) at any time.
[16]
6.(@) An object cools from 1260 95 F in half an hour when surrounded by air whose
temperature is 9. Find its temperature at the end of anotherdraliour.
(b) Form the differential equation fram= xf (2x + 3y) + g(2x + 3y).
[8+8]
7.(a) Solvep® + ¢ =8z
(b) Expand the functiofi(x, y) = e*log (1 + y) in terms ofx andy up to the terms of'3
degree using Taylor's thereom?

[8+8]
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