, compulsorily draw diagonal cross lines on the remaining blank

Important Note: Completing your answers
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Instructions: Answer any FIVE full questions, choosing one full question from each unit.

UNIT -1

1 a) Find the pedal equation for the polar curve »" = a” (cos 16 +sinnd).

b)  Find the angle of intersection for the curves » = alog@and r = -
0g

¢) Find the radius of curvature for the curve x>+ y* = 3axy at the point
Yy Xy p

B_as_a]
272 )

8

g
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B 2 a) Ifz(x+y)=x"+y?, Show that [@—%J =4(1_§_§£]_
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; b) If u=f(2x-3y,3y—4z,4z-2x), prove that —l'ég“*'la—u-l—l%:o_
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2 ©) If“:y—:v=ﬁand W=iy-,showthat—”—=4
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Expand log, (1 + e") by the-Maclaurin’s series up to the fourth-degree term.

2

0’u =x2—y2

b) If u=x*tan (J/x)—y2 tan™' (%}) , show that

¢) Find the extreme values of the function f(x,y) =x’y? - 5x* —8xy— 5)°.

oxdy x*+y*

UNIT - 111

4 a) Solve the differential equation
(5x* +3x*y? —2xy°)dx + (2x’y —3x%y? ~5y"dy=0.



b)

b)

Solve the differential equation % +xsin2y = x*cos? y.
Show that the family of curves y°= 4a(x + a) is self-orthogonal where a is

the parameter.

UNIT -1V
Find the integer solution of the Diophantine equation 172x + 20 ¥ =1000.

Apply Chinese Remainder theorem to solve the system of linear congruences
x=2(mod3), x=3(mod5) , x=2(mod7).

Apply Fermat’s little theorem to find the remainder when 72'% is divided by
31
OR
Solve the linear congruences 18x = 30(mod 42).
Solve the polynomial congruence x° +3x+5=0 (mod 9).

Apply RSA algorithm to find the public and private key using p =3 and
g =11 and hence encrypt a certain message with plain text numeral “31”.

UNIT -V

Investigate the values of 2 and u such that the system x+ y+z=6;
¥+2y+3z=10 and x+2y+ Az =y has i) No solution i1) Unique
solution and  iii) infinite number of solutions.

Apply Gauss — Seidel iterative method to solve the system of equations
271x+6y—z=85; 6x+15y+22z=72 and x+y+54z=110 by taking

initial approximation as ( 0, 0,0). Carry out 3 iterations.

Find all the eigenvalues and the corresponding eigenvectors of the matrix

8§ -6 2
A=|-6 7 -4
2 -4 3
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