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Instructions: i) All questions are compulsory
i) Figures to the right indicate full marks.

Q1. Answer ANY FIVE of the following: (5 X 2mks)
a. Let {u, v, w} be a linearly independent set in a vector space V. Use the
definition of linear independence to give a proof that the set

{u+v,u+w,v+w}is linearly independent in V.

b. Let T : R?— R? be the linear transformation such that T(1, 1) = (0, 2) and
T(1,-1)=(2,0)
. Compute T(-2, 1)

i. Find the matrix of T.

c. Find the matrix A whose eigenvalues are A, =—1, A, =1/2, and A3 = 1/3,

and whose corresponding eigenvectors are
1 1 0
e = 0 , 69 = -1 ,63: -1
1 0 0

d. Suppose V is a real inner product space.
. Show that {(u + v, u — v) = ||ul|? — ||v||?. For every u, vin V.
i. Show that if u, v € V have the same norm, then u+v is orthogonal to

u-v.

e. ShowthatthesetX = {(x,y,z) € R® | x +y — 2z = 12 } is an affine

space of R3.
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f.  Reduce the following matrix to its row echelon form and hence find its

rank.
1 2 3
1 3 3
2 4 6
g. Solve the following system of equations using Cramer’s Rule
2x+y =6
2x+4y =8

h.  Find the eigen values of A = B

Q2. Answer ANY SIX of the following: (6 X 5mks)

a. Using the Gram-Schmidt process, transform the basis B into an
orthonormal basis of R® where, B={ (1,1,1), (-1,1,0),(1,2,1) }

b. Verify Cayley Hamilton theorem, hence find A* and A~ where

2 -1 2
A=]-1 2 —1]
1 -1 2

c. Let S={(x,y,z) : x+2y-z=0}
. Show that the set S is a subspace of R3.
il Find the basis of this subspace and hence determine the dimension
of S.
iii.  Extend the basis of S to the basis of R3.

d. Define T:R* — R3 by
T (1, %0,%3,%4) = (21 + X3+ X4, X1 —2 X5 — X3, Xy — X3 + X4)
I. Show that T is a linear transformation
il Find the Kernel and Range of T.
ii.  Determine the Nullity and Rank of T and hence verify Rank Nullity
theorem.
iv.  Find a vector x € R* such that T(x) = (3, -1, =3).
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. If W is an affine space in V, then show that W is a coset of some vector
subspace W’ of V.

Find the solution of the following system of equations using Gaussian
elimination if it exists.

x+2y+3z=1

2x+3y+z=2

3x +5y +4z=4

. Find the inverse of the following matrix using elementary row reduction.
1 3 1

[5 6 3
6 9 5

. Prove that if V is a vector space, then its additive identity is unique. That
is, show that if 0 and 0 are vectors in V such that x + 0 = x for all x € V and
x+0=xforallxEV,then0=0
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