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Instructions:

(1) All questions are compulsory.

(2) Draw neat diagrams wherever applicable.

(3) Assume suitable data, if necessary.

(4) Write numerical values in decimals not in fractions.
(5) Write numerical values till four decimal places

Q. Question Max. | CO | BT
No. Marks leve!
Q1 | Solve any two questiohs 6ut of three: (05 marks each) 10
a) | Reduce the following matrix to normal form and find its rank
3 2 5712] s | 5| 3
1 1. 235
h 3 36915
b) | Prove that sin® 6 = = [sin56 — 55in 36 + 10sin ). 5 | 1] 3
©) | Separate into real and imaginary parts tan™*( e'9) 5 2 3
i Q2 : Solve any two questions out of three: (05 marks each) 10
a) e x . 9%z _ 9%z .
| Ifz = xY + y*, verify that P 5 3 3
b . th . i 2
) | Find the n™ derivative of PR —— 5 4 3
©) | Prove that sec?x = 1+ x + % ...... 5 6 | 3
Q.3 | Solve any two questions out of three. (10 marks each) .
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a) | (i) Solve the following equations 5
x1+xZ'—X3+X4, = Q, 3x1+x2+x4 =O, x1+3x2+ZX3+4?C4 = 0.
(ii) Test for consistency of the following equations and solve if consistent 5
— 2%, X3 — X4 =2, % + 2%+ 2x, =1, 4x;— x3+3x4 =1
b) | Show that the roots of the equation (x + 1)° + (x — 1)® = 0 are given by
—icot[FET] k=0,1,234,.... 1
12
C) 1+iet®
Ifu+iv= —log ( ) prove that u = = and v = log(sech + tanb) 10
Q.4 | Solve any two questions out of three. (10 marks each) 20
a) 1oy
Ifu=sin? [ - yi] prove that
x2+y2] 10
20%u a%u 2 0%u _ tanu
ot 2xy o T g = [tcm u+ 13]
b) | Examine the function £ (x,y) = x3 + 3xy? — 15x% — 15y2+72x for extreme values. 10
¢) | Solve the following equations by Gauss-Seidel method, it

15x 4+ 2y + z = 18,2x + 20y — 3z = 19,3x — 6y + 25z = 22
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