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Is a compulsory question which consists of ten sub-questions from all
carrying equal marks.

unit, there are two questions and the student should answer one

e, udent should answer five questions from Part-B.
PART- A

(10 Marks)
l.a)  Write down the general form @ ifferential equation of first order. [1]
b)  Give an example of a family of Clivesghich is self-orthogonal. [1]
c) Define the Legendre’s homogeneous differ equation. [1]
. . . ddy dy

d) Find the particular integral of =t 4; . B [1]
e)  Show that the Laplace transform of the unit st onu(t — a) is = . [1]
f)  State the Convolution Theorem for Laplace transfopm. [1]
g) Define a vector point function give an example. [1]
h)  Find the curl of V = e™¥*(7 +j + k) at the point (1,2, 3). [1]
i)  State Stoke’s Theorem. [1]

J)  If Sisaclosed surface and V is the volume of the region botgded en what is the
value of qSFNdS where r=Xi+Yyj+zk. [1]

S
PART - B
50 Marks)

2.a) A bacterial population B is known to have a rate of growth directly proporiti B
itself. If between noon and 2 PM the population triples, at what time, no contro ’p
exerted, should B become 100 times what it was at noon.
d
b)  Solve x [ﬁ + y] =1-y. [5+5]
OR
3.a) Solve [1 + log(xy)]dx + [1 + ﬂ dy = 0.

b) Find the particular member of the orthogonal trajectories of x? + cy? = 1 passing
through the point (2, 1). [5+5]



4.a) Solve (2x + 5)2 -6(2x + 5) —+8y =6x.

J b) Solveﬁ—y=xsmx+x : [5+5]

OR
Q) pIy the method of variation of parameters to solve % +y =tanx.
2245y =0,y(0)=-3and 2 =1latx =0. [5+5]
6.a) place transform of the Half wave rectifier given as
T
sin wt, 0<t< o
f(t) = T 21
0, —<t<—
w w
b) Solve by usifg t lace transform y" + 2y’ + 5y = e tsint,y(0) =0, and
y'(0) = 1. Here ¥ = & [5+5]
_1 (e 5-3e73
7.a) Evaluate L {5—2 .
b)  Evaluate fote‘t (COS attCOSb help of Laplace transform. [5+5]
sa) 1152 IK G e value of
.a) W’ Ind the value o |V
b)  Find the value of n for which the vector r"# is al, where # = xi +yj + zk.
Q [5+5]
9.a) Find the divergence and curl of v = (xyz)l + (3x%y) j y2z)k at (2,—1,1).
b) Prove that (y2—z%+ 3yz—2x)i + Bxz + 2xy) | +Gx +2z)k is both
solenoidal and irrotational. [5+5]
10.a) A vector field is given by F = (siny)i + x(1 + cosy) j. Evaluate,th& ling integral

over a circular path x + y? = a?,z = 0.
b) Evaluate [f (yzi +zx +xyE)I§ over S, where S is the surface of the sph@re

x% 4+ y% + z? = a? in the first octant. 5+
OR
11.a) Use Green’s Theorem, evaluate [(x?ydx + x*dy) over C, where C is the boun

described counter clockwise of the triangle with vertices (0, 0), (1,0), (1, 1).
b) Apply Stoke’s Theorem to find the value of [(ydx + zdy + xdz) over C, where C is the
curve of intersection of x2 + y2 + z2 = a?and x + z = a. [5+5]
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