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Group—A

Answer all the questions. Maximum you can score is 30.

1. Find arow reduced echelon matrix which is row-equivalent to
1 i
A=|2 2
I 1+i
Hence find all the solutions of AX =0. (2+2)
2. Give an example of a matrix which is in row reduced form but not in row reduced echelon form.
Write down all 2x2 row reduced echelon matrices explicitly. (2+2)
3. Test the following statement by citing an example:

For a matrix A, rank (A) + nullity (A) = Number of columns in A. 4)

4. LetV be the set of all pairs (x, y) of real numbers, and let F be the field of real numbers.

Define
(% Y)+ (% ¥y) = (X%, Y +¥;)
c(xy)=(cxy).
Is V, with these operations, a vector space over the field of real numbers? 4)

5. Define linear independence of a set of vectors.
Find three vectors in R®, which are linearly dependent but any two of them are linearly independent.  (4)
6. Let T be the linear operator on R® defined by
T (X, X, X3 ) = (3%, + X3, =2, + Xy, =X, +2X, +4X;).
What is the matrix of T with respect to the ordered basis ¢, «,, &;, where
a=(101),0,=(-121),,=(2,11). 4)
7. Let W; and W, be two subspaces of a vector space V such that their set theoretic union is also a

subspace. Prove that one of the subspaces W, (i =1,2) must be contained in another. 4

8. Find out the rank of the following matrix
1
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0

(4)
(1)



Suppose U is a subspace of V and v, w V. Then show that the following statements are equivalent.
a) v-—wel;

b) v+U=w+U;

c) (V+U)ﬂ(W+U)¢¢

Group—-B

Answer all the questions. Maximum you can score is 20.

10.

11.

12.

13.

14.

15.

Show that for the curve x:a+blog[b+\/b2—sz—\/bZ—y2 sum of the sub-tangent and sub-
normal is constant.

Find pedal equation of the curve c® (x2 + y2) =X’y

Find all the rectilinear asymptotes of the curve y =alog sec(ij.
a

2 2
Find the envelope of the family of circles drawn on the radii vectors of the eIIipseX—2+§:1as
a
diameter.

Find the radius of curvature of y =xe™ at its maximum point.

Show that every point in which the curve y = ¢ sin [—J meets the axis of xis a point of inflexion.
a
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