Paper / Subject Code: 51121 / Engineering Mathematics-III

: , Bes
GE ¢- Schume Chout based (R-19 CLAdhem e). Jumms 104"
09 ~6~28"
Time: 3 hour Max. Marks: 80
Note: 1) Question 1 is compulsory. ;
2) Attempt any 3 questions from Question 2 to Question 6
3) Figures to the right indicate full marks.
1.(a) Find the Laplace Transform of £(t) = fote““sint}u du. - ~ S C))
2 1 =2 : : : ' 5)
() IfA=]0 1 4 [,find the eigen values of 4% — 24 +1. :
0 0 3 ' - : _
1, 0<x<a/2 - (5

(c) Find half-range sine series for f(x) = {—1, 8 iy a

(d) Find the constants a, b, ¢, d, e if f(z) = (ax + bx2y? + dxiF cy* — 2¥®) + i@’y —exy® +  (5)
4xy) is analytlc : oy

COSﬂt cosbt

2.a) Evaluate f dt us.ing Laplace Transform. - o ' (6)

(b) Show that the function v = (Jc‘1r 6x%y? +y‘*) +(x ) + 2xy is harmonic and find the (6)
correspondmg analytic function f(z) in terms of z.

©. (% Osxst oo ®
S Find the Fourier Senes for f (x) n (2 " x) < x 2 x € [0,2].
3.(a) Find the orthdgonal trajéctory of the fami_ly of curves given by (6)

2x —x2 4+ 3xy? = a. _
(b)  Showthat F = (y - 224 3yz— 2x)l - (3xz + 2xy) j 4+ (3xy — 2xz + 22)k is both solenoidal ~ (6)

and irrotational. :
J1 2 3

()
© Verify Cayley Hamilton theorem for the matrix A = [2 =1 4 ‘ hence find A7,

3.1 -1

~4.(2) Use Stoke’s Theorem to evaluate [ F.dr where F = (2x — y)i — yz%j — y?zk and S is the surface of (6)
the hemisphere x? + y? + z% = a?,lying above xy plane.

(FJ) Find the inverse Laplace Transform of 525(:3). (6)
: 8 =8 -2 (8)
() - Show that the matrix A = |4 ~—3 —2/is diagonalisable. Find the transforming and diagonal matrix.
13 -4 1
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5.(a) Find the Fourier Series for f(x) = x2, -7 < x < 1. : | e % (6)
(b)  Find L{cosht fote” coshu du} : ' 4 & - ©
c . . k: R - : ! . :
(¢©)  Find L~ {—-——(S_a) Gsray) Using Convolution Theorem. , P | ®)

6.(a) Evaluate by Green’s theorem [(x2? — y)dx + (y2 + x)dy) over the closed curve € of the region (6)
bounded by y = 4andy—x2 ' : :

(b) Find the inverse Laplace Transform of log ( 1 £ ) Py 5 . 5 0]
+2 2 1 d s ! (8)
(c) Find the eigen values and elgen vectors of A 1 3 lJ R i b & oy’
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