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Instructions: 1) Attempt all questions.

2) Make suitable assumptions whenever necessary.

3) Figures to the right indicate full marks.

Q. 1. (a) State Cauchy Schwarz inequality. Verify Triangular inequality for and . [5]

(b) Attempt any two. [10]

(I) Determine which of the following are subspaces of .

(i) all vectors of the form .

(ii) all vectors of the form , where .

(II) Show that the set of all real valued functions on [0, 1] is a real vector space.

(III) Find inverse of by Gauss Jordan Method.

(IV) Solve the following system of linear equations by Gauss Jordan Method.

(V) State Pythagorean Theorem and verify it for and .

Q. 2. (a) Show that is a real vector space with the standard operations. [5]

(b) Attempt any two. [10]

(I) Check whether the vectors and are Linear Independent or not.

(II) Find the rank of the matrix .
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(III) Find reduced row echelon form of .

(IV) Find the vector component of along and the vector component of orthogonal to for
.

(V) Show that defined by is a Linear Transformation.

Q. 3. Attempt any two. [10]

(a) Find the inverse of the matrix .

(b) Determine which of the following are subspaces of .

(i) all 2 × 2 matrices with integer entries.

(ii) all 2 × 2 matrices with .

(c) Find for the Linear Transformation defined by .

(d) (i) Find the distance D between the point and the plane .

(ii) Find the volume of the parallelepiped with sides and
.
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