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INSTRUCTION:
Candidates should answer any FOUR Questions.
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Q1. (a) Define the term Vector Space.

(b) Let V be the set of vectors [2x2 — 3y .x + 2y, —y ,~4x] with x,y € K2,
Addition and scalar multiplication arc defined in the same way as on vectors,
Prove that V' is a Vector Space.

()2. (a) Define Vector Subspace,

Determine if the following given setis a subspace of the given vector space,




(i) Let W be the set of all points (x, y) from R? in which x = 0. Is this subspace of R?

(i)Iss = {Fl} a, b e R} a subspace of 8% . Justify your claim.
¢
(b) Let W = {(x,y,z) € R®|3x = 2y]}. Prove that IV is a Subspace .
Q3. (a) Differentiate between Linearly dependent set and linearly independent set.
(b) Determine whether or not {V ,,V;, , V3, }is linearly independent , where
“m=(,1,2,1),V, =(0,2,1,1) and Vv, =(3,t,2,0).
(c) What do you understand by Linear combination and Linear Span ?
Express V3 as a linear combination of V; and ¥, given V.=(1,0,1),

VL, =(-1,1,0)and V; =(1,2,3).

Q4. . (a) Define a linear transformation.
“.Show that T is not linear.

(ST

Let T: R* — R'be defined by T[(X,,¥,)]=X2+

(b) Let T be the linear transformation defined by T(x,y) = (3x + 5y, 5x — 2y)
Computer the matrix T' in the basis {e; = (1,3), e, = (-1,2)}.
Hence prove that[T],[V], = [T(V)], where V = (2, —7).

Show that L is a linear transformation from R* — R%

(b) Let L: R* — R* be defined by
L(JYI,AYZ_,_' 3) e (—6.,(2—;' 2X3,X1 _'X?_ 1"}5’3, _Xl_:— X2 —6X3,3.¥1 e X2+ 4’X)

ComputeL(e,), L(e,). L(es). Hence find the matrix representation and

compute AX, where X = (X;,X,,X,).

Q6. letV = R?* and U= RS
LV = U byL(X ,X,)= (X, — X, %X, ,X,)
Let F ={(1,1),(—1,1)} ecnd G = {(1,0,1),(0,1,1J,(1,1,0]}
(a) Find the matrix representation of L using the standard bases in bothV azed U

(b) Find the matrix representation of L using the standard basis in V and the basis

GinU.
(¢) Find the matrix representation of L using the basis F in R* and the standard

basis in R®



