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PART -A
Answer ALL questions (10X 2=20Marks)

Find the unit vector normal to the surface x? + 3y? + 2z = 6 at the point (2, ), 1).

Find the value of ‘a” so that the vector F = (z + 3y)T + (x — 22)] + (x + az)it is solenoidal.
Evaluate [, F.d # where F = 1227 + y?] along the line y = x from A0, 0) to &(1, 1).

A wDdpoRE

Show that the value of the integral fc F.d # is independent of the path C, where F = (e*z —
2xy) T+ (1 — x2)] + (e* + 2)iz.

o1

State Stoke’s theorem.

6. Show that [f; 7.7 dS = 3V, whereV isthe volume enclosed by a closed surface S.

dy +2
7. SolveZ -2 =
dx x=1

8. Solve p* —5p+ 6 =0.
Find the complete integral of (D% + 16)y = 2.

2
10. Convert x? %32—’ + x ';% + y = sin(log x?) into linear differential equation with constant coefficients.

PART -B
Answer Any FIVE Questions (5X 8=40Marks)

11. Prove that div 7 = 3and curl ¥ = 0, wherer is the position vector at the point (X, y, z).

2. fu=x+y+z:iv=u?+y?+z% w=yz+zx + xy, Prove that
(Vu). (Vv x Vw) = 0.
13. 7 =xT+yj + zkand || = r, then prove thatV(r™) = nr™~2 - 7.

14. Evduate | ¢ Xydx + xy?dyby Stoke’s theorem where C is (he syuare in the XY plane with vertices
(1) O) s (_13 0)3 (O'} 1) and (O'} '1)

15, Solve 2 + ycos x = 2 sin2x.
dx 2

16. Solve xp? — yp — x = 0.
17. Solve (D% — 2D + 1)y = &3*.

18. Solve (D? + 3D + 2)y = sinx.




PART -C
Answer Any TWO Questions (2 X 20 = 40 Marks)

19. (i) A field F is of theform F' = (6xy + z3)7 + (3x2 — 2)] + (3xz% — y)it. Show that F s
conservative field. (10)

(ii) Provethat V. [Vr"] = n(n + 1)r™ 2. (10)

20. (i)Evaluate [f, F.fdswhere F = zT+ x ] — 3y?zi and Ssthe surface of the cylinder x2 + y2 =
16included in thefirst octant between z=0and z = 5. (10)
(i1) Using Green’s theorem, evaluategﬁc (3x% —8y?) dx + (4y — 6xy) dy where Cis

the closed region bounded byx =0,y =0, x +y = 1. (10"

21. Verify Gauss divergence theorem for F = (x2 — yz)i + (y% — zx)] + (22 — xy)ictaken

over therectangular parallelopiped 0 < x <a, 0<y <b, 0<z <c. (20)

2
22. Solve the equation Z—szi + a*y = sec axby the method of variation of parameters.
(20)
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