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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.
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Q.1(a) Test the convergence of the following series [2] 1 2
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Q.1(b) Test the following series for convergence [3] 1 3
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Q1(c) Verify that f(x) = x2—1+1, x = 1 satisfies the condition of Cauchy’s integral test and hence [51 1 2
1
by using Cauchy’s integral test determine whether Z?f:l 21 converges or diverges.
Q.2(a) Test the consistency of the following system of linear equations using row operations: [5] 2 3
Xx—4y+2z=6
3x+2y—z=5
2x—10y + 5z = 12.
Q.2(b) Verify the Caley-Hamilton theorem for the matrix A = B ;}], and hence determine the [°1 2 2
matrixB = A% — 44* — 743 + 1142 — A — 101, without explicitly performing full matrix,
addition or subtraction (use Caley-Hamilton’s reduction to simplify all higher powers of A).
Q.3(a) Let [5] 3 2
X =u?v+ev,
y = vi’w +In u(u > 0),
z = w?u + uv.

a(xy,z)
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Q.3(b) Examine the function f(x,y) = x% + y? + xy — 6x — 6y + 14 for extrema and find [5] 3 3
their values.

Find the Jacobian . Also evaluate it at the point (u,v,w) = (1,1, 0).

Q4(a) Change the order of integration of the following double integral fol fxl ey’ dy dx and 51 4 2
hence evaluate it.
Q.4(b) Find the volume of the solid bounded by z = 10 — 2x — y and situated in the first octant. [5] 4 3

Q.5(@)  Find divergence of F, where F = grad(x3 + y® + z3 — 3xyz). Determine whether Fis [3]1 5 2
a conservative vector field or not?

Q.5(b)  Apply Green’s theorem to evaluate the integral fc(x5 + 3y)dx + (2x — eys)dy, where [01 5 3
Cis the circle (x — 1) + (y — 5)% = 4.
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