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I) Choose the correct answer:

(a) Which of the following sets of vectors forms a basis of R??

{(1,1), 3, 1)} {2,1), (1,-1), (0, 2)} {(0, 1), (0, -3)}

(b) If u = (—2,-3,4,—6), v = (4,1,6,16) and w = (8, —13,0,20), then the vector x € R* for
which 5z — 2v + 3u = 2(w — bx) is

x=(2, 1, 0, -6) x=(2, -1, 0, 6) x=(-2, -1, 0, 6)




(c) fA= _23 :)l ], then the set of matrices {A, B} is linearly independent if
3 4 3 -4 0 0
B= B= B=
-2 0 -2 0 0o 0

(d) If [Ja(—2,2,—1)|| = 3, then the values that a can take are

{2, 3} {-2, 2} -1, 1}

(e) If w and v are vectors in R™, then d(2u + v,u) equals

[futv]| 2||ul| I




IT) Decide if the following statements are true (T) or false (F). Justify your answer.

(a) For all u,v € R™, ||u+ v|| = ||u]| + [|v]|-

(b) The coordinate vector (P(X))s of P(X) =2 — X + 3X? with respect to the basis
S={1+X,1-X,X?%} of Po(X) is (2,—1,3).

cosf sind

Cind cosf } are linearly independent.

(¢) The column vectors of the matrix [




(d) If [Ju +v|| =5 and ||u — v|| = 3, then u - v = 6.

(e) Let V = R. If the addition and multiplication on V are defined as a + b = a® and
k(a) = ka, for all a,b € V and all scalars k € R, then V is a vector space.




III) Determine the value of a such that the matrices

o] o] [ o

are linearly independent.



IV) Determine whether
V={(z,y): 2,y e R}

is a vector space, when addition and multiplication on V are defined by
(z,y) + (@' y) = (z2',yy"), V(z,9),("y) eV

respectively
k(z,y) = (kz,ky), VkeR,V(z,y) €V.



V) Show that {v,ve,v3} is a basis for R3, if v; = (1,1,0), vo = (1,1,1) and v3 = (0,1, —1).

VI) Prove that W = {(a,b,c) € R3: b= 5a,c = 0} is a subspace of R3.



