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Question Paper Consists of Part-A and Part-B
Answering the question in Part-A is Compulsory,
Three Questions should be answered from Part-B

*kkk*k

PART-A
solvethe D.E (1+xy)x dy +(1-yx)y dx =0

Solve (D*+4) y = sin2x
Expand €‘cosy near (1, n/4) by Taylors series method

. t
Find L ( jo e costdt)

Solve z(y—x) =qy’ — px* where p= i,q _9
oX ay
: . 0z 0z
Solve by method of separation of variables 2xa—— Sya— =0
X y
[4+3+4+4+4+3]
PART -B

Find the equation of the curve satisfying the D.E (1+ x*) dy + (2xy — 4x*)dx =0 and

passing through origin
Find the equation of the system-of orthogonal trajectories of the family of the curves
r"sinngd=a", where‘a isaparameter.

[8+8]
solvethe D.E D?(D3+4)y=320(x*+2x" +€)
Solvethe D.E y"™+ y=cos(2x—1)
[8+8]
Find the maximum and minimum values of x®—3xy* —15x* —15y* + 72X
2 2 2
If z=log(e*+€’) show that J 5 o f = 0’z
ox~ )\ dy oxay
[8+8]

SolvetheD.E (D*+2D+1)=3te' if y(0)=4& y"(0)=2using Laplacetransform

Using Convolution theorem find L %
s“(1+59)

[8+8]
f2
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6.(8 SolvetheP.D.E p/ix* + qly* = z,where pzai,qzai
X y

(b) Obtain P.D.E of al spheres whose centre lieson z —axiswith agiven radiusr.
[8+8]
7. An insulated rod of length L has its ends A and B maintained at 0° and 100°c
respectively under steady state conditions prevail .If B is suddenly reduced to 0°c and
maintained at 0°c find the temperature at adistance x from A at timet
[16]
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*kkk*k

PART-A

1.() SolvetheD.E y(2x%y+e*)dx = (y* +e*)dy
(i)  Write the Equation of simple harmonic motion and find its solution

iii) Find the relation between the functions u =5& v=ﬂ
(iii)

y Xy
-at bt
(iv) Find L[%j

(v) SolvetheP.D.E xp—yq=y’—x* where p :i,q _9
oX ay
(vi) Solvethe (D? —2DD")z = e?* + x3y where D :i, D _9
oX oy
[4+3+4+4+4+3]
PART -B

2.(a) A radioactive substance disintegrates at a rate proportional to it’s mass. When it’'smassis
10 mgm, the rate of disintegration is 0.051 mgm per day. How long will it take for the
mass to be reduced from 10 mgm to 5 mgm.

(b) Solve%:x3—2xy ifLy@) =2

[8+8]
3.(a) solvetheD.E (D*-1)y=xsinx
(b) SolvetheD.E y"*'—y"—y'+y=1+x%°
[8+8]
o B . 0°u) (d% u 1.,
4.(a) if u=f(r) andx =rcosd, y =rsind then prove that o + EV =f (r)+?f (r)
X y
(b) If the sum of three numbersis a constant, then prove that their product is maximum when
they are equal.
[8+8]

Page 1 of 2

www.FirstRanker.com



» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
Subject Code: R13102/R13 Set No -2
. s+1
5( FindL"'——"-
@ [ s (1+9)° ]
_aI - 2
(b) Using Laplace transform, Evaluate jo %ntdt
[8+8]
6.(@) Formthe partial Differentia equation by eimination F(xy+z*,x +y +2) =0
(b) SolvetheP.D.E z(Z+xy) (px-qy) = x* where p= ai = ai
X y
[8+8]
7. A string of length 100 cm is tightly stretched between x = 0 and x = 100 and is displaced

from its equilibrium positions by imparting each of its points an initial velocity given by
X if 0<x<50

9(x) = .
100-x if 50< x<100

Then find the displacement at any subsequent time.
[16]
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1.3
(i)
(iii)
(iv)
(V)
(vi)

2.()
(b)

3.(8
(b)

4.(a)

(b)

5.(a)
(b)

Question Paper Consists of Part-A and Part-B
Answering the question in Part-A is Compulsory,
Three Questions should be answered from Part-B

*kkk*k

PART-A

Solvethe D.E y’dx+(—y*+x* - xy)dy=0
Solvethe D.E (D*+18D%+81)y =0

If x=rcosb,y=rsind then prove that ﬁ:%&E%—r o0

X or rofd  ox
Find L‘{Iog(ﬁé]}

Solvethe P.D.E p(1+q) =gz where p:i,q _9
oX ay
Solve (D3 —3D?D' + 4D'2) = e**2Y where D =i, D! =i
oX ay

[4+3+4+4+4+3]
PART B
If the air temperature is 20°c and the-body cools for 20 min from 140°c to 80°c, find
when the temperature will be 35°C.
Solvethe D.E dr +(2r cot§+sin26)dé =0
[8+8]
Solvethe D.E (D?+2D+1) y = Xe* cosx

Solvethe D.E y" =2y' + y=1+¢€

[8+8]
Find the dimensions of the rectangular box open at the top of the maximum capacity
whose surface areais 108 sq.inches.

. x x* x
Show that log(1+e*)=log2+—+——-—+.... and
2 8 48
X 3
Hence deduce that € :£+5—X—+
1+e* 2 4 48
[8+8]
Find the Laplace transform of Dirac-Deltafunction
Solvethe D.E y"™ + y=1if y(0) = y*(0) = y*(0) = 0 using Laplace transform
[8+8]
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. 0 0
6.(@) SolvetheP.D.E pcos(x +y)+qgsin(x +Yy) =z where p=&,q =a—y

(b) Obtain P.D.E by eliminating arbitrary functions from z = f (2x+3y) + g (3x-y)
[8+8]
7. A sguare plate is bounded by the lines x =0, y=0, x =I, y =I. Its faces are insulated .The
temperature of along the upper horizontal edgeisgiven by u (x. 1) = x (I-x) when 0 < x</|

while other edges are kept at zero. Find the steady state temperature.
[16]
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Question Paper Consists of Part-A and Part-B
Answering the question in Part-A is Compulsory,
Three Questions should be answered from Part-B

*kkk*k

PART-A

1.() SolvetheD.E xy dx (x*+2y*)dy =0

(i) Find the particular integral of (D +1) =secx

Qi) Fu=2+Z then find xZo4+y2d, %4
zZ X ox ~dy oz

(iv) Find L[t2e™]

(v) Solve z* =1+ p*+q° where pzi,qzi
oX ay
(vi) Solve by method of separation of variables 4? +? =3zif u(0,y)=3e? -e™
X0y
[4+3+3+4+4+4]
PART =B

2.(@) Inacertain chemical reaction the rate of change of conversion of asubstance at timetis
proportional to the quantity of the substance still untransformed at that time. At the end
of one hour 60 grams remain and.at the end of four hours 21 grams. How many grams of
the first substance was there initialy.

(b) Find the orthogonal trajectories of the family of hypocycloids x”3 + y% = a% , Where
‘d is a parameter.

[8+8]
3.(a) SolvetheD.E (D*-1)y=e"cosx
(b) SolvetheD.E y™' —2y'+2y=1+xe"
[8+8]
4.(a) Findthe maximumvalueof u=x*y®z* if 2x+3y+4z=a by Lagrange’s multiplier
method.
(b) If x=u(1-v) and y = uv prove that o(u,v) X Ixy) =1
a(x,y) d(u,v)
[8+8]
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5.(a)

(b)

6.(a)

(b)

7.(8)
(b)
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SolvetheD.E (D*+6D+9)=sint if y(0)=1& y*(0)=0using Laplace transform
1—cost)

t2

Find the L(

[8+8]
Solvethe P.D.E pgz = p’(gx+p°)+ q*(py+q°) where p= % ,q =aiy

Obtain P.D.E by eliminating arbitrary constants aand b from z=xy+yJx+a+b
[8+8]
Solve (D? = D* = 3D +3D") z = xy + e**?Y, where D 9 o ?
oX oy

Find the physically feasible solution of one -dimensional heat flow equation.
[8+8]
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