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FIRST SEMESTER EXAMINATION 2019.

NSTRUCTION: ANSWER ANY FOUR. TIME: 2 HOURS.

Q1. (a) What do you understand by the term ‘Vector Space.’

(b) Let V' be the set of all ordered pairs of real numbers. If a = (x1,y;) and
b = (x5,y,) are elementsof V.

Writta+b= (x;+ %,y +y,) , xa=(0,xy) , 0= (0,0)
and —a = (—x,,—y,). Is V a vector space with respect to these definitions of linear
operations? Give a detailed explanation of your answer.
Q2. (a) Define Linearly dependent and linearly independent set of vectors.
(b) Determine whether or not {V 1,V , V3, V,}is linearly independent , where
V,=(1,13) V=131 V3=03,1,)V=0633).

(c) What do you understand by the following terms ‘ Linear combination’

and ‘ Linear Span ’ ?

Express U = (—=1,2,0) asalinear combination of V; and V, given V; = (1,2,3),

VZ = (1 ;0 Jz)
(d) Show that v; = (1,1) and vz = (2,1) span R*.

Q3. (a) Define the term ‘linear transformation’.

For the following linear transformations T:R" — R",

Find a matrix A such that T(x) = Ax forall x e R"

X x—Y
(i) T=R2—*R3»T[y]:{ 7 ]
4x + 5y

o rowew sy 7<[5] . 7B]=[7]



(b) Determine whether the following function is a linear transformation

o 2 i o ) id unterexample to one of the
T: R“— R* With T [y] = [y2 if not provide a co p

properties.

Q4. (a) Suppose T : R®* — RR? is the linear transformation defined by

a
4 ([bD - [b i c] If Pis the ordered basis [p 4, p, ,p3] and Q is the ordered basis

&

‘ i 1 0 2 3 .

(91 .q2] where p, = |1], P =|0| p3=|1]|andg, = [1] , 2 = [0] what is the
0 1 1

matrix representation of T with respectto P and Q.
(b) Let T : R? — R3be defined by T (ar,a;,a3) = (3ay, +a,,a, +as,a, —as)
Consider the standard ordered basis {e1,e;, e3} with respect to this basis the
: a
coordinate vector of an element (a, , a,,as )is (al) . Find the matrix

as
representation of T.

Q5. Let {e;} be the standard basis for R3 , and consider the basis f; = (1,1,1)

f2=(1,1,0) and f; =(1,0,0)

(a) Find the transition matrix P from {e;} to {f;}.

(b) Find the transition matrix Q from {f;} to {e;}

(c) Verify that Q = P~1

(d) Show that [V]; = P~1[V], forany V € R3
(e) Define T € L(R3) by T(x,y,z) = Ry +z,x—4y,3x)

Show that [T], = P7[T],P.
Q6. (a) Whenis a linear transformation said to be Homomorphism and Isomorphism?
(b) Consider the space V = R* with basis vectors V; = (1,1) and Vo, =(-1,0).
Let T be the linear operator on R? defineby T(x,y) = (4x — 2y 2x +y).
Find matrix of T relative to the given basis.

(c) Define ‘BASIS’.

Find a basis for the vector space V spanned by vectors
wy =(1,1,0), w, = (0,1,1), ws(2,3,1)and w, = (1,1,1).



