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Instructions: 1. All questions are compulsory.

Q.1.

Q.2.

2. Figures to the right indicate maximum marks to the questions.
3. Use of non-programmable calculator is allowed.

Answer any FOUR of the following: (4# 4 = 16 marks)
- T: & =%
Find the Rank by reducing the matrix to its echelon form A = % g —32
2 -1 1

1 4 0
Find A~ by matrix method, where A = [-1 2 S]
g 2 3

Determine if the system has a non-trivial solution.
x+2y+z=0
y+2z=0
x+y—z=0

State Cayley Hamilton theorem and verify it for A = [53 3]

State the Cauchy-Schwarz inequality. Using Euclidean inner product on R3,
show that x=(-3,10) and y= (2,-1,3) satisfy Cauchy-Schwarz
inequality. :

Write the definition of orthogonal and orthonormal basis for inner product
space V

Answer any FOUR of the following: (4x4 = 16 marks)
Let V=R? be the set of all ordered pairs of real numbers.
The operation of addition and scalar multiplication on V = R? is defined as
(xy, %2) + (1. ¥2) = (X1 t Y2, X2 y,) and k(xy,%2) = (kx,, kx;) for all
real scalars k. Show that V is not a vector space

Show that the set B= {(1,3,2),(1,3,0),(1,0,0)} isa basis of vector space R3.
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Let R? have the Euclidean inner product.
Show that a parallelogram is a rhombus if and only if the diagonals are
perpendicular to each other.

Define a line I(p; d) in a vector space V, where peV,d € Vandd # 0.
Hence, show that [(p; d) = l(p; ad) forany @ € R\ {0} .

Show that the 'set X = {(x,y,2) ER3®|x + 3y — z = 7} is an affine
space of R3.

Let T:V — V be a linear transformation then show that, T is one-one if and
only if kernel of T = {0}

Answer any ONE of the following: (6 marks)

Solve the system of equation
x+2y+3z=3

2x+3y+8z=4
3x+2y+17z=1

OR
Find A and p if the given system has 1) Unique solution
ii) Infinite solutions
iii) No solution
Sx+4y—2z=-3
x—13y+4z=9
2x—=3y+2z=p

Answer the following: (6 marks)
Find the eigen values and eigen vectors of '

3 .
e

2 Z2 38

Answer any ONE of the following: (6 marks)
Let V be a real inner product space. Show that

@) llx +yll < llxll + llyll, forany x,y €V

@) x|l = llylll < llx — yll, forany x,y € V

OR

Let R* have the Euclidean inner product.
Use Gram -Schmidt orthogonalization process to convert basis
B = {v,, v,, v3}, where v; = (1,1,1), v, = (0,1,1), v3 = (0,0,1) into
orthonormal basis.
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Q.5.

Q.5.

Q.6.

Q.6.
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Answer the following: : (6 marks)
: 3 TN R
Dlagonahs'c the matrix A = [9 _2].
Answer any ONE of the following: (6 marks)

If W is an affine space in V, then show that W is a coset of some vector
subspace W' of V.
OR
LetS={(x,y,2): x+y—2z=0}
i. Show that the set S is a subspace of R3 .
ii. Find the basis of this subspace and hence determine the dimension of S.
iii. Extend the basis of S to the basis of R? .

—

Answer the following: (6 marks)
State and prove necessary and the sufficient condition for a non-empty subset
W of a vector space V to be a subspace of V.

Answer any ONE of the following: (6 marks)
T:R® - R® be a linear transformation such that 7(1,0,0) = (2,4, -1),

T(0,1,0) = (1,3,—2) and T(0,0,1) = (0, —2,2). Find T(x,y,z) and compute
T(=28 1),

OR

Let T: V — V' be a linear transformation, show that

i. Kernel of T is a subspace of V.

ii. Image of T is a subspace of V".
Answer the following: < (6 marks)
Find the matrix of linear transformation T:R® - R® given by
T(x,y,2) = (—x—y +2z,x—4y + 2 2x — 5y)
with respect to the standard ordered basis . B = {e,y, e,,e3},
where e; = (1,0,0), e; = (0,1,0), e; = (0,0,1).

e 2k a5 o e 3 ofe e 3¢ 8 8 S ok ok ke ok ok o ok sk o ofe o ofe o ke e e s ke sk o

Mathematics-DSC : MTC-102 (Matrices and linear algebra)

Page3of3



