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L([x,Y,z]) = ['2x+]2, Y'+2Y-zl'

Find the matrix representation for L with respect

to the basis

B = {tl,-3,21, l-4,13,-3), 12,-3,20)\ and c =

{t-2,-11, [5,3]] for IR3 and R2 respectively'
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(a) Find the angle between the vectors x: [g, -20, 4],

y = [6, -15, 3]. Are vectors x and y pa:allel? Justify

your answer. Also, verify the answer by finding

c e lR such that x : cy.

(b) Use the Gaussian eliminaticn methoC to find the

values of the scalars a, b and c which satisf. )re

quadratic equation y = ax,2 + bx + ,: that passes

through the points (3,20), (2,1 t) and F2,15) in the

xy-plane.

(c) Use the Gauss-Jordan me:hod to convert the

augmented matrix to reduced row echelon form:

)
(a) Let x and y be vectors in IRi then prove that

llx + yll2 + llx - vll, = llrll, + llyll, if aed only if x.

y=0.

7

,ft:J) =r, i 'Jr[;:l

(i) Is [-5,2, l] in ker(L)? Justify the answer.

(il) Is [3, 2] in range(L)? Justify the answer

(b) Let L: IR3 -r R3 be a linear transformation giv:n

by:

h\ ,([;:]) = [i; il?:l
4
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Find the dimensions of the kernel of L and t..re

range of L. Use them to determine that whether

the linear transfo:mation L is one-one or not, atd

onto or not

(c) Let L : IR.3 -+ R2 be a linear transformation given

by,

2
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(ii) Lr: P, -+ P3 given by Lr(n(x)) = x3p'(0) +

xfo(0) + l, where p'(x) denotes the derivative

of P(x) with respect to x'

(b) Let L: R3 + Rl be a linear transformation such 
) )

that:

L(t1,0,01) = t0,-2,11, L(t0,1',01) = [-1'1'2]'

L(t0,0,11) = 12,3,-31.

Find L([2, -3, l])' Give a formula for L([x' v' z])

for anY [x, Y, z] e lR3'

(b) Express the vector x e R3 as a linear combination

of the other vectors (if Possible)

x = [5,9,5], a,: 12,1,4), a, : [1,-l '31' 
ar= 13'2'51'

(c) Show that the vector x = [5' 17' 20] is in the row

space of the given matrix

3
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(c) Let L: M3,3 -, R be a linear transformation given

by L(A) = trace(A)' Find a basis for ker(L) and

range(L)' Also, verify that dim(ker(L)) +

dim(range(L)) = dim(M,,)'

(a) Let L: IR3 --+ IR2 be a linear transformation grven

(a) Find the characteristic polynomial and eigen values

of the matrix :

Find the eigen spaces corresponding to the eigen
6

by values of A.

P .T.O
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(b) Let V = iR2 be a vector space with respect to the

operations of addition and scalar multiplication,

defined as, for [x,y], [z,w] e V and a e lR:

[x,y] @ [w,z] = [x+w-2, y+z+3) and a @ [x,y]
= lax-2a+ 2, ay -3a-31.

)
Prove the closure and associative properties with

respect to the addition operation in V. Also, find

the zero vector and the additive inverse of each

vector in V.

(c) Consider the subset S = {13, 1, -ll, 15, 2,_2), 12,

2, -ll| c IR3. Use the simplified Span method to

find the span(S). Also, find the dimension of
span(S).

(a) Use the Independence test method to determir. )

whether the given set

s: {t2,5,-1,61, [4,3,1,4], [],_1, l,_l]] c rRa

(b) (i) Check whether the ser

t = [" [; -fr] e ,u,",1",o,r e n.]

is a subspace of Mr,, or not, under usual

matrix operations.

(ii) Check whether the set S = {[], a] e lR2 la e IR]

is a subspace of IR2 or not, under usual

operations.

(c) Prove that the set

)

. = tt3 lt,B ll tl -'rl ,t;
1

]-2

5

is a basis for M2,2.

(a) Determine whether the following functions are

linear transformations or not :

(i) L, : IR3 -+ R3 given by L,([x,, x2, x3]) =

[5x, - x, xr,3x, - xrJ.

4

is linearly independent or linearly dependent in Ra.
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