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Note: i. Use of approved type of scientific calculator is permitted.

ii. The symbols have their usual meanings.

Part-A (2x10=20 Marks)
(All Questions are Compulsory)

1. Find the n'"* derivative of e?* cos? x sinx
2. Find the Radius of Curvature at x =§ on the curve y = 4sinx — sin 2x
3. If u = xlogxy ,where x3 + y3 + 3xy =1, find Z—z
0%u 0%u
— vy =
4. If u=x” , show that %0y = ayox

5. Find the characteristic equation of the matrix A = < 1 é —33>
. -2 —4 -4
6. Show that [ "= dx = %
7. Find the value of a so that the vector F = (ax + 3y + 42){+ (x — 2y + 32)] + 3x +
2y — z)ﬁ is solenoidal.
8. Find the extremals of the functional f;lfc—';dx.
9. Test the analyticity of the function f(z) = z2

2
10. Evaluate f01 f;c (x2 + y*)dxdy

Part —B (10 x5=50 Marks)
(Answer any 5 of the following)

11. @) If y/m +y~"/m = 2x prove that (x? — 1)y,4s + 2n + Dy, + (02 —m?)y, =0

[5 marks]
b) Find the asymptotes of the curve
y3 —2xy? —x?y+2x3+ 3y  —T7xy +2x*+2y+2x+1=0 [5 marks]
12. a) If u =log(x® +y3+ z3 — 3xyz) show that (i+i+i)2u=— > [5 marks]
. g y y ox ' oy | oz (x+y+2)?

b) Examine the following function for extreme values
flx,y) = x*+y* — 2x2 + 4xy — 2y2. [5 marks]



13. a) Find the angle between the surfaces x*+y?+2z2=9, x> +y?=2z-3 at the
point (2,—1,2) [5 marks]

b) Prove that Vr™ = nr™ 27 , where # = x7 + yj + zk [5 marks]
14. a) Investicate the values of 2and u so that the equation

x+y+z=6

x+2y+3z=10

x+2y+ Az= pu Have

(i) no solution

(ii) infinite number of solution

(iii) unigue solution [5 marks]

1 1 3
b) Find the Eigen values and Eigen vectors of <1 5 1) [5 marks]
31 1

15. a) Show that the area between the parabolas y? = 4ax and x? = 4ay is ?az :

[5 marks]

b) Evaluate fol f(;/ 1 f0¢1—x2—y i xyz dxdydz [5 marks]

16. a) Find analytic function whose imaginary part is e*siny [5 marks]
eZ

b) Evaluate fcmdz, where C:|z|=3 [5 marks]

17.  a)Find the curves on which the functional [ [y'* + 12xy]dx with y(0) =0 and
y(1) =1 [5 marks]

b) Prove that FG) =Vr [5 marks]
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