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Section A
Answer any ten questions.

Each question carries 1 mark.

1. Verify that y = ¢ sec x is a solution of y' = ytanx.
2. Solve y'=-ky?.

8. Test for exactness : sinhxcosy dx-coshxsinydy=0.

4. Define rank of a matrix.

-11 00
5. Find the characteristicrootsof A=| 0 -5 0]
0 09

6. State Cayley-Hamilton Theorem.

7. If p,[1, -1, 8]and[-3, 2 4] are in equilibrium, find p.

8. Find the gradient of f (x,,2)= eyt

9. Illustrate commutativity of the vector dot product with an example.
10. Define a simply connected domain.
11. State Green’s Theorem in the plane.

12. Find the unit normal vector t.o the sphere x? + _y2 +22 =a?.

(10 x 1 = 10 mark
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Section B

Answer any ten questions.
Each question carries 2 marks.

13. Solve ¢’ dx + (xe” + 2y)dy =0.

14. Solve y' - y=¢*.

8 -1
15. Find the characteristic equation of A = [ 9 8 ]

16. Solve d%x +% = X.

. 1 2
17. Using Cayley-Hamilton Theorem, find AZif A= [ 3 4].

. 1 2 3
- 18. l“mdtherankofA—l:.2 4 7].

19. Find a parametric representation of the straight line through (2, 3, 0) and (5, -1, 0).

20. Find a tangent vector and unit tangent vector for 7 (¢)=[2 cost, 2sint, 0]

21. Show that the form under the integral sign is exact j2xy2dx + 222 ydy + dz ,

22. Give the standard form of the Bernoulli Equation with an example.

? . 2
23. Use Green s Theorem to find the area enclosed by the ellipse x2/16 +Y /25 =1.

. Find the curl of [2x, 4y, 82].

(10 x 2 = 20 mark:




25.

26.

217.

28.

29.

30.

31.

32.

33.
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Section C

Answer any six questions.
Each question carries 5 marks.

Find an integrating factor and solve : (1,:)'3 +y)dx +2 (x? y2 +x+ y‘) dy =0.

Find the Orthogonal Trajectories of y = cx%.

10 0 0|
Reduce to normal form and find the rank of A=|{1 4 -6 -10|.
' 5 8 -12 -19

3y - 2z=0
Solve the system of equations s z
2x-y + 4z2=0

x-11y +14z=0.

Verify Cayley-Hamilton Theorem for A =

N W =
CO b
- = DN

Find the length of 7 (¢) = [a cos® ¢, asiﬁa t, 0] fromt=0tot= %

(i) Prove that for any twice differentiable scalar function ‘7, gurl (grad = 6;

(ii) Prove that for any vector v, div (curl v) = 0.

State Gauss Divergence Theorem and use it to evaluate IF B 7! dA,F= [xs, y3. za], S is the
: ' S

surface x2+y2+z2=16.

Find the work done by F=[¢*, ¢, ¢],c is the curve [, ¢, #] from (0, 0,0 to (1,1, 1).

(6 x 5 = 30 marks)
Turn .
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Section D

Answer any two questions.
Each question carries 10 marks.

31 -1
34. Find the characteristic roots and characteristic vectorsof A=| 1 3 1]
- -11 3

85. (i) Find the tangential and normal acceleration of r (¢)=[2 cost, 2sint, 3].
(i) Find the directional derivative of f (x,y,2) = xyz at (-1,1,3) in the direction of [1,-2,2].

(iii) If v=grad f find f for v =yz, 2x, zy].

36. State Stoke’s Theorem and verify it for F‘=[x2—y2,2xy, 0], 'S is the surface of the

rectanglex=0,y=0,x=a,y=b.

(2 x 10 = 20 marks)




