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Q1 :(40 points) Circle the most correct answer

(1) Which of the following set of vectors is linearly dependent.
(a) (1,1, )T, (2,3, 1)
(b) (1,0,1)7,(2,3,5)%,(5,0,0)T
(c) Lr—1l,x—a*2*—2—1,2v -5
(d) sinz,cosx,x
(2) Which of the following is not a basis for the corresponding space
(a) z,,0 — 1,22 —2; Ps
(b) (1,0,1)7,(2,3,5)7,(6,4,3)T,(3,2,5)T; R®
(c) x—2,5; P,
(d) (1,17, (2,5)"; R
(3) The coordinate vector of x? — 2z + 3 with respect to the basis [z, z — 1, 2% + 2] is
(a) (_17 L, 1)T
(b) (0,-3,1)T
(C) (_17 3, 1)T
(d) (17 -1, 1)T
(4) If Ais an n x n singular matrix then
(a) Nullity(A) = n.
(b) Rank(A)=n
(c) Nullity(A) =0
(d) None of the above



(5) Let S ={az?+bx+a—>b:a,be R} Then a basis and the dimension of S are
(a) basis: 22, z, 1; dimension = 3
(b) basis: z? 4+ 1,z + 1; dimension = 2
(c) basis: 2? + 2 + 1; dimension = 1

(d) basis, z2 + 1,z — 1; dimension = 2

1 2 30
(6) The dimension of the column space of A= | 0 —1 1 0 ] is
2 4 01
(a) 1
(b) 2
(c) 3
(d) 4

(7) If Ais an n x m matrix then
(a) 0 < Rank(A) < max(n,m)
(b) 1 < Rank(A) < min(n,m)
(c) n < Rank(A)
(d) 0 < Rank(A) <

m
min(n, m)
(8) Which of the following is not a linear transformation

(a) L: R?®— P, defined by L((a,b,c)")=az* + bx + ¢
(b) L: Msyys — Ps,defined by L(( CCL Z )):a:zc2 + bx + 2

(c) L: R®— R? defined by L((a,b,c))=(a —b+c,a —b)T
(d) L: R® — P3, defined by L((a,b,c)T)=az* +bx +b—c
(9) If V and W are subspases of a vector space U, dim(U) = 3,dim(V) = dim(W) = 2,
then
(a) VUW is a subspace of U
(b) VW ={0}
(c) VnW # {0}
(d) none

(10) If A is an n X n nonsingular matrix then

(a) N(4) = {0}

(b) the rows and columns of A are linearly independent
(c) Rank(A)=n

(d) all of the above



Q2 :(20 points)(a) Let L : V — W be a linear transformation from a vector space V' into
a vector space W. Prove that L is one-to-one iff KerL = {0}.

Recall that L : V' — W is one-to-one if for any v; # vy € Vithen L(vy) # L(vs).

b) Let U,V be two subspaces of a vector space W.

Let U4V ={u+wv,u € Uwv € V}. Prove that U + V is a subspace of .



Q3 :(40 points) Let L : M.y — P3 be a transformation defined by

L((ﬁ 3))_ (@402 + (b= )z — (c +d)

(a) Find a matrix representation of L with respect to the bases

pet( )20 (20) (4 0 e re sy



(b) Find a basis for KerL.

(c) Find a basis for RangeL.



(d) Compute [L(( B



