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(c) Let L: R* - R? be a linear transformation such

that :

L([1,0,0]) = [1,0,0], L([0,1,0]) = [4,0,1], L([0,0,1])
= [0,-1,1].

Find L([2,5,-1]) and give a formula for L([x,y,z])

for any [x,y,z] € R

(200)
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1. (a) Find the initial point of the vector [-4, —1, 6] when
it’s terminal point is (2, 3, -2). Also, find a point
that is two-thirds of the distance from the initial

point to the terminal point.

(b) Prove that if x, y, z are mutually orthogonal vectors

in R", then

lx+y+zl2 = llxl? + llyll* + llzI>.

Verify it for the vectors x = [1,0, 1], y=[0, 1, 0]
and z=[-1,0,1].

(¢) Solve the following homogenous system of linear
equations by using Gauss-Jordan row reduction

method :
2x +y+4z =0
Ix+ 2y + 5z=10

-y +z=0.

5657 7

(¢) Let L: R? — R? be a linear transformation given
by L([x,, X, X;]) = [0, x,]. Find a basis for ker(L)
and range(L). Also, verify that dim(ker(L)) +

dim(range(L)) = dim(RR?).
6. (a) Let L: P, - P, be given by L(ax® + bx? + ¢x + d)
= 4cx? + (a-b)x + d.

(i) Is p(x) = 3x* + 3x? in ker(L)? Justify the

answer.

(i) Is p(x) = 5x*> + 3x — 6 in range(L)? Justify

the answer.

(b) Let L: M, , > M, , be a linear transformation

given by :

a b d b+c
(2 gD =1 J
c d ) b—c a
Determine whether the linear transformation L is

one-one or not, and onto or not.

P.T.O.
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5. (a) Determine whether the following functions are 2. (a) Find the rank of the following matrix :

linear transformations or not :

oW
N
w
]

(@ L,: R* - R? given by L ([x,, x,, x,]) = [_

[y
[38]
o

[2x, + x,, x5, X,].

(b) Express the vector x € R? as a linear combination

it) L,: P P, gi by L,(ax? + bx + - ,
() Lys By T, piven by LyGa x+ ) of the other vectors (if possible)

2ax + b.
x = [-18,15,16], a, = [-4,1,2], a, = [2,1,0],

; : a, = [6,-3,-4].
(b) Let L : M, , » R3 be a linear transformation :
given by : (c) Solve the following system of linear equations by
¢ 5\
using Gaussian elimination method:
L([a bD =[la-c—2d,2a+b—d,~2c+d].
c d 3x — 3y - 2z =23
Find the matrix representation for L with respect —6x + 4y + 3z = 40
to the standard basis for M, , and R? respectively.
B 2x +y+z=-12,
Use this matrix to calculate L(Ll" g ) by matrix Also, indicate whether the system is consistent or

multiplication. Iinconsistent.

P.T.O.
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3. (a) Use the diagonalization method to determine

whether

-18 40
A=
-8 18
is diagonalizable. If so, specify the matrices D

and P such that D = PTAP.

(b) Let V= IR" be the set of all positive real numbers.
Define the addition and scalar multiplication in
Vbyv @v,=V.Y and a ®v= v?* for v, v,
v, € V and a € R. Prove that V is a vector

space over [R.

(¢) Consider the subset S = L, 3,—1%, 2. 7~3)
[4, 8,-7]} < R3. Use the simplified Span method
to find the span(S). Also, find the dimension of

span(S).
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4. (a) Use the Independence test method to show that

the following subset
S = {[1,2-1,1], [2,1,0,1], [2,-2,1,0], [11,1,14]} c R?

is linearly dependent. Also, find a vector in S that
can be expressed a linear combination of the other

vectors in S.

(b) Check the given subsets A and B are the

subspaces of M, , and R3, respectively, or not.

(i) A=ﬂi 3]eahﬂ abcd€ER,

a+b+c+d=0}
i) B = {a[1,32] € R*la e R}.

(c) Define a basis for a vector space V. Show that
the set S = {[1,2,-3], [3,1,4], [2,-1,6]} is a basis

for R>.
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