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Note: This question paper contains two parts A and B.
1) Part- A for 10 marks, ii) Part - B for 50 marks.
e Part-A is a compulsory questlon which consists of ten sub- questlons from all
A, . units carrying equal marks. - o
5 . e ‘Part-B consists/of:ten questlons (numbered from 2 to 11) carrymg 10 marks "'
“ ¢ each. Froim€ach urit, there-ate'two ‘questions and the student should answer one -
of them. Hence, the student should answer five questions from Part-B.

PART- A
(10 Marks)
{'Wute elown the general form of lmear ] -
“Give an example-of:a family of curves which is Self«orthogonal [1]..5 7 v =
Define the Legendre’s homogeneous differential equation. [1]
3
Find the particular integral of d—y + 4 d—y = sin 2x. [1]
Show that the Laplace transform of the unit step function u(t — a) is e [1]
State the Convolution Theorem for Laplace transform AAAAAA ...
;‘Deﬁne avector pomt function giye an example. _ [ -
‘Finid the curl of V.=e7 (7 + j+ k) at'the point (1 25 3) O O T O
State Stoke’s Theorem. [1]
If' S is a closed surface and V is the volume of the region bounded by S then what is the
value of (j}l_f.NdS where 7= xi + y} +zk. [1]
N
_PART-B -
(50 Marks)

22) A bacter1a1 populatlon B is known to have a rate of growth dlrectly propor1t10na1 to B
itself. If between noon and 2 PM the population triples, at what time, no controls being
exerted, should B become 100 times what it was at noon.

b)  Solve x [— + y] =1-y. [5+5]
- o OR A oA A o
b) Find the partlcular member of the orthogonal trajectorles of x2+cy?= 1 passing
through the point (2, 1). [5+5]




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

b) Solve%—y=x51nx+x e~. [5+5]
OR ........
b) Sol.\./ez 32/ 2 + 5y = 0 y(O) —'“-—3 and— = 1 at x = 0 """ [5+5] .:

6.a) Find the Laplace transform of the Half wave rectifier given as

) T
sin wt, 0<t<—

YA OSA NI A “ Y
.......... smt,y(O) _ 0
y'(0) = 1. Here y’ _d—i. [5+5]
OR

7.a)  Evaluate L™1 {e_s_—w}

s2

:,..-'E{Fé'lpat'é.___lfot et (w) dt wi th the hclp of Laplace transform [5"—"%'”5']"--.,__
xl +y ] +zk
8a) Ifv= T find the value of divergence (V).

b)  Find the value of n for which the vector 7 is solenoidal, where # = xi +y j + zk .
[5+5]

“Find t-ﬁémz}-ivergéhc,;:;;:-fin

Prove that (y% —2z?+ 3yz — Zx)i + (3xz + ny) J + (Bxy —2xz + ZZ)k is both
solenoidal and irrotational. [5+5]

10.a) A vector field is glven by F= (sm y)z + x(1 + cos y) ] Evaluate the line 1ntegral
i-'over a cm,ular palh x + y =a%z = 0 : - S

L"Eleuate [ (yz.s +zx ] ¥ xyk)ds over: S, wherd £ 1s"" the surtaw of the sphere :

x? + y% + z%2 = a? in the first octant. [5+5]
OR
11.a) Use Green’s Theorem, evaluate [(x?ydx + x?dy) over C, where C is the boundary
described counter clockwise of the triangle with vertices (0, 0), (1, 0), (1,1).
Apply Stoke’s Theorem, tu ﬁnd the: leue of 1] (ydx—+-zdy: + xdz) over, C where C isthe
i,curve of i mtersectlon of x2 N y? + z* =la’ and X + z=a. '
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