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Answer Q1 (Part-I) which is compulsory, any eight from Part-ll, and any two from Part-lil.
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The figures in the right-hand margin indicate marks.

Part-I
Answer the following questions:

Compute I G)
Define an Improper Integral with an example.

Describe the geometrical interpretation of Rolle’s theorem.
Write the Maclaurin series expansion for f(x) = cosx.
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Define the Hessian Matrix for a function f(x, y) .

Explain Linear Dependence of a set of vectors with a suitable example.

1 1 3
Find the Rank of the matrix A = (2 1 1).

4 3 7
State the Cayley-Hamilton Theorem.

If A is an eigenvalue of a non-singular matrix A, what is the eigenvalue of A=1?

Part-ll
Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve)

Find the length of the arc of the curve y = In(sec x) from x = 0 to x = g

Find the volume of the solid generated by revolving the region bounded by y = x2 and y = 4

about the y-axis.

Show that B(m,n) = %

Verify the Mean Value Theorem for f(x) = x3 — 5x2 — 3x in the interval [1,3].
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Use the First Derivative Test to find the local extrema of f(x) = x3 — 6x? + 9x + 15.
Using Taylor’s series, derive the Maclaurin expansion of In (1 — x).

_ -1 x3+y3 a_u a_u "
Ifu=tan (—x_y ), then show that x wra Y5, = Sin 2U.

. o0wy) oo \ _
Find the Jacobian Ay ifu=x(1—-y)andv = xy.

Expand the set of vectors {(1,1,0)} to a basis of R3.

Solve the system of equations 2x +y + z = 10,3x + 2y + 3z = 18,x + 4y + 9z = 16 using
Gauss Elimination method.

Find the inverse of the matrix A = (é ;) using the Gauss-Jordan Method.
L lia2 2
Show that the matrix A = 5( »p 1 —2) is orthogonal.
-2 2 -1

Part-lll
Only Long Answer Type Questions (Answer Any Two out of Four)

Find the area of the surface formed by revolving the astroid x2/3 + y?/3 = q?/3 about the x-
axis.

Define Mean value theorem. Prove that between any two real roots of e* sinx = 1, there is
at least one real root ofe* cosx + 1 = 0.

Find the maximum and minimum values of the function f(x,y) = x3 + y3 — 3xy. Determine
the nature of the saddle point if it exists.

Write the Lagrange’s multipliers method. Find the extreme values of the function
f(x,y)=xy subjectto 2x+2y=5.

Find the values of A and u, so that the system of equations x + y +z = 6,x + 2y + 3z = 10,
x + 2y + Az = p has (i) no solution, (ii) a unique solution, (iii) infinite solutions.

Find the basis and dimension of the subspace spanned by the vectors (1,2,3), (2,3,4), (3,5,7).

8 -6 2
Find the eigenvalues and eigenvectors of the matrix A = <—6 7 —4).
2 \—4 3
h \N2 0
Verify the Cayley-Hamilton Theorem for the matrix A = (2 -1 0 ) and use it to find A~1.
0 0 -1
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