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S.E.(CHEMICAL)(Sem Ill) (CBSGS) / 49102 - APPLIED MATHEMATICS -l
(3 hours) Total Marks: 80

N.B: (1) Question no.1 is compulsory.
(2)Attempt any three questions from remaining five questions.
(3)Figures to the right indicate full marks.

(4)Assume suitable data if necessary.

1. (a) Find the Laplace Transform of (t*sinht)? . (5)
l 8 H 3 2
(b) If A= ) 1 , find 2A° — A" —35A-44] . (5)
2+i
(c)Evaluate I (Z)?dz along the curve x =2y . (5)
0

(d)In a Binomial distribution consisting of 5 independent trials, the probabilities of 1 and 2
successes are 0.4096 and 0.2048 respectively. Find the parameter ‘p’ of the distribution. (5)

2. (a) Find an analytic function whose real part is (x* —3xy? +3x* —3y* +1). (6)
T sin’t
(b)Evaluate Ie’t Tdt . (6)
0

(c)Find the eigenvalues and bases for eigenspaces of the following matrix

3 -1 1
-1 3 -1}. (8)
1 -1 3
3. (a)Find the inverse Laplace Transform of 25—+32 . (6)
(s+2)(s+1)
8 -6 2
(b)Show that the matrix A is diagonalisable, where A=| -6 7 —4| .Also find the
2 -4 3
transforming and the diagonal matrix. (6)
(c)Using Kuhn-Tucker conditions solve the following NLPP
Maximise Z = 2x, + X, — X;

subjectto 2x, +3x, <6;2X, +X, <4, X X, 0.
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4.(a)Find the b?linear transformation which maps the points z= 1,i,-1 onto the points

(b) Findmg:a’ (())'r-tlhégonal trajectory of the family of curves given by 2

3Py +2x° —y* -2y’ =c (6)
(c)Solve the following NLPP using Lagrange’s multipliers method (8)

Optimise Z = —10x, —6X, — 4X, + X7 + XZ + X
subjectto X, + X, + X, =7; X, X,, X; = 0.

7 4 -1
5.(a)Show that the matrix A is derogatory where A= 4 7 —11. (6)

-4 -4 4

ZZ
(b)Evaluate [ﬁz—dz where C is the circle |z|=25 . (6)
(z-1)(z-2)
(c)Find the inverse Laplace Transform of ;2 using convolution theorem.  (8)
(s—=1)(s"+4)
: . 2r dé
6. (a)Using the residue theorem evaluate _[ — (6)
0 5+43siné

(b)From the following data calculate Spearman’s rank correlation coefficient between X

and Y
X:60 62 64 66 68 70 72 74
Y:92 83 101 110 128 119 137 146 .

(6)
(c)Reduce the following quadratic form to canonical form.Also find it’s rank and signature
2X% +y? —32° +12xy —8yz —4zx. (8)
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