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QUESTION ONE (30 MARKYS)

(@) (i)Define the terms subspace of vector spaces and a basis of avector space (2mks)

(ii) Determine whether T : R* - R® definedby T(*1 *2) =
[xz, *1— Xz, 2x;+ Xz]isalinear transformation. (5mks)

1 3 2 2 4 0 0 -1 2
(b) Determinewhichofthematric%=\0 0 01,52\1 3 ZJ,E=IO 0 3],

0 0 1 0 0 O 0 0 O
1 3 2 5
_10 0 1 3 :
and U = 0o o o 3|aein achelon form. (4mks)
0 0 0 O

(c) Solve the system below using Gaussian Elimination with back-substitution. (4mks)
h—3c= -5
20+3b—v =7
4u+5b—-2c =10

(d) (i) Show that the vector @ = (1, 2w) in R? isasubspace of R? (4mks)

(ii) Determine whether the set of vectors below is linearly independent or dependent
(5mks)

s={Z 1L L} 9)

0 1712 17712 0!

(e) (i) Find the kernel of the linear transformation 7 : R?* - R¥ represented by
T(xy xz) = (xy - 2x2, 0, -xy). (3mKs)

(i) Determine whether thevector b = [1, —7, —4]isinthe span of vectors
=102, 1, 1landw =1[1, 3, 2] (3mks)

QUESTION TWO (20MARKYS)

() Use Gauss— Jordan elimination to solve the system

X+2y -2z =-3

W+ 2x-y =2

2w +4x+y-3z =-2

W—4X -7y -z =-19 (6mks)

(b) Write the vector w = (1, 1, 1) asalinear combination of vectorsin the set S, where
S={(1,2,3),(0,1,2),(-1,01)} (7mks)
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(c) If Aisamatrix givenby 4 = I(l) (1) 1 write down
i Row space
ii. Column space
iii. Null space
Of the matrix A, above. (4mks)
(d) Proof that if W, and W, are subspaces of V then sois W, N Ws. (3 mks)

QUESTION THREE (20 MARKYS)

() Find the rank, a basis for the row space ,a basis for the column space and a basis for the

1 3 0 -1 2
. . 10 =2 4 =2 0

null space of the matrix B givenby 8 = 3 11 -4 -1 6 (9 mks)
2 5 3 -4 0

(b) Determine which of the two subsets is a subspace of R*

)] The set of al pointson thelinex + 2y =0
i) The set of pointsonthelinex + 2y =1
(5mks)

(c) Proof that:
i) If A isaninvertible matrix, then itsinverseis unique.(3mks)

(i) If A, B and C areinvertible matrix and AC = BC, then A = B (3mks)

QUESTION FOUR (20 MARKYS)

() Determine whether the set of vectors Sin R? islinearly independent or linearly

dependent. Where, S={(1,2,3), (0,1,2), (-2,0,1)} (6mks)

(b) Find the inverse of the matrices below (6 mks)
0 1 0 1 0 4 1 3 -2

A=l 1 0 O ] B= \ 0 1 o|C=|2 5 -3 J
0 0 1 0 0 1 -3 2 -4




(c) Expressthe solution set of the homogenous system
Xy — 2x;+ x53— x3=0
2xy — 3x;+ 4x3— 3x3=0
3xy — 5x5+ 5x3— 4x,=0
—Xy+ X3 —3x3+ 2x4 =0
as a span of solution vectors . (4 mks)

(d) Find the dimension of the subspace W= s (W1, Wz Wi, Wai) of R® wherew, =
[1 -3 1].wa=[-2 6 =2]lws=[2 1 —-4]lwy=[-1 10 -7] (4mks)

QUESTION FIVE (20MARKYS)

() Solvethe system
x—2y+3z=9
—x=3y=—4
2x —5y+5z=17

using Gauss- Jordan elimination method ( 7mks)

(b) For the set of vectorsin m; ;. The set
_{[0 81 (0 21 -1 371 [—2 O
os={l; 1 I} o/ 17 3 I7 3
linear combination of the vectors v, v;, and vy (6mks)
(d) Find the kernel of the linear transformation, 1 : R* - R®

J=@ % W) Expresy; asa

defined by T(x) = A(x), where

-1 -2

A:I—i 2 3l

(7 mks)



