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1. All units have internal choice, answer one complete question from each unit.
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CO | PO | Marks
UNIT -1
1 | a) | Find the Laplace transform of the following functions 1] 1
(i) 5 +sin(a+bt) (i) sintsin2t. 6
t?, 0<t<2
b) | Express the function f(t)=<4t, 2<t<4 .in terms of unit step| 1 | 1 !
8, t>4
function and hence find its Laplace transform.
c) | If f(t) is a periodic function of period T , prove that 1] 1 7
1 T
L{f(t)]= e f(t)dt.
(1= [ 10
OR
2 | @) | Find the Laplace transform of f(t) = Coibt +tsint. 1|1
6
b) | Find the Laplace transform of the periodic function 111 7
£ 1+t 0<t£1h . i0d 2
= aving period 2.
3.t 1st<2 NP
c) | Express the following function in terms of unit step function 1] 1 7
cost for O<t<r«
f(t)=41 for 7 <t<2xz and hence find its Laplace transform.
sint for t>2x
UNIT - 11
_ 1|1
3 | a) | Find the inverse Laplace transform of f(s):zzs—3 . 6
S°+4s+13
: : s2 1 a2
b) | Find the inverse Laplace transform of log 1| 1 7




c) Apply Laplace transform technique to solve ZZTZ -5 % + 6y = 0 with
y(0)=0andy'(0)=1.
OR
: : s?+4
a) | Find the inverse Laplace transform of log| ———— |.
(s°=4)(s+5)
2
b) | Find the inverse Laplace transform of F(s)= S +6s+9 .
(s—1)(s—2)(s+4)
. d’x . dx .
¢) | Apply Laplace transform technique to solve P 2a+ x=e" with
x(0)=0and x'(0)=1.
UNIT - 111
a) | Obtain all possible solution of one-dimensional wave equation
uye = cu,,, where ¢ is the constant using separation of variable
method.
i . . . ou ,ou i
b) | Solve the partial differential equation 36_+ 25 =0 given
X
u(x,0)=4e™ by the method of separation of variables.
€) | Solve X*(y—z)p+y*(z-x)g=2*(x=y).
OR
a) | Derive an expression for one dimensional heat equation u, =c®u_, .
b) | Solve x(y — z)p + y(z — x)q = z(x — y).
¢) | Form the partial differential equation of z = e®*2Y f(ax — by) by
elimination of arbitrary functions.
UNIT - IV
a) | If F=(ax+3y+4z)i +(x—2y+3z)j+(3x+2y—2)k is solenoidal,
then find the value of a.
b) | Prove that div (CD |E)= V- If+CI>(V~If).
c) | Apply Green’s theorem to evaluate j(y —sinx)dx +cos xdy where ¢ is
a triangle enclosed by the lines y=0,x=x/2and y=2x/r.
OR
a) | Prove that the surfaces 4x’y+z®=4 and 5x*—2yz =9x intersect

orthogonally at the point (1,-1,2).




b) |A vector field is given by F = (x% — y2 + x)i — (2yx + v)j, show
that the field is irrotational and find its scalar potential.
¢) [If F=xyi+y?z+2z%k, evaluate ﬂlf-ﬁds, where s is the unit cube
S
defined by 0<x<1,0<y<1 and 0<z<1 using Gauss divergence
theorem.
UNIT -V
9 | a) | Prove that the cylindrical polar coordinate system is orthogonal
curvilinear coordinate system.
b) | Express the vector F=xi+ 2yj + yzk in spherical polar coordinates.
c) | Derive an expression for gradient of the scalar ¢ in orthogonal
curvilinear coordinates.
OR
10 | a) | Prove that spherical polar coordinate system is orthogonal curvilinear
coordinate system.
b) | Express the vector F = xyi +Yyz j +zxk in cylindrical coordinates.
c) | Derive an expression for curl of the vector A in orthogonal

curvilinear coordinates.
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