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I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto theright indicates full marks.

3) Useof single memory, non-programmable scientific calculator is allowed.

Q1) Attempt any fiveof thefollowing. [10]

a) Define subspace of a vector space. Give one example of subspace of a
vector space R?.

b) If U=(12-1) and V=(2,0,2) then find angle between § and v .
c) Writethe standafd-basisfor P,(RR). Also writeit’s dimension.

d) Isthetransformation T:RR? — R?* defined by T(x,y) = (2%, 1) islinear?
Justify.

€), .~ Definethefollowing terms:
) Affinesat
i)  Convex combination of Vectors

f)  Findthe matrix of quadratic form given below:

Q(X) =3x; + 25 —5X; — 6%.X, + 3% %; — 4%, X;

g Find the distance between vectors.
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Q2) Attempt any three of thefollowing. [15]

a) If W, and W, are subspaces of avector space Y, then prove that W nW,
is a subspace of V. IsW, UW, is a subspace of V? Justify.

b) Findrank of following matrix A and hencewriteit’snullity.

110 -1
A=1 2 3 O
2 3 3 -1

c) Findall eignvaluesof thefollowing matrix A & hence state whetherit'is
diagonalizable.

-1 4 -2
A=|-3 4 0
31 3

d) Determinewhether S={,,U,,T,} isSabasisfor p3 where o, =(2,-1,3),
U,=(413)0,=(8-18).

e) Classify the quadratic form given below Q(x)=4x’ — 4xx, +4%; .

Q3) Attempt any one of the following. [10]

ad Check whetherithe following matrix is diagonalizable. If yes find the
matrix Pthat diagonalizesA.

S

b) i) ExpressP=1+2x-x asalinear combination of P, = 1+x, P, =
1-xand P, = ¥
i) Define orthonormal set. Determine whether the given set
S={u,u,,0,} isorthonormal or not, where.

1,/10 3/4/10 0
0=|3/720| U,=|-1/v20| U, =| -1/+/2
3/4/20 ~1//20 1//2
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