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INSTRUCTIONS:

Answer question ONE and any other TWO questions
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QUESTION ONE (SOMARKYS) COMPUL SORY

(@) Let T:R*>R? be defined by T(x, y) = (x +y, x) show that T is linear

(3mks)
1 -1 2
(b) Given that 3 -3 6
-2 2 -4
Determine
(i) therank of A (3mks)
(i1) the null space of A (3mks)

(c) Show that the following defines an inner product inR?

<U, V> = X1 Y1- X1 Y 2- X 2Y1+3X2 Y2 Where u(x; X2) and v(y1Y2) (3mks)

(e) show that the vectors (1,1,8,1),(1,0,3,0) and (3,1,14,1) and linearly dependent

(3mks)
(f) Solve the following system of equation using row reduction method
dX1- 2%, + 3X3 =4
5X1- Xo+ 4X3=7
3X1+ 5% + X3 =7 (7mks)
(g) Determine the eigenvalues and its corresponding eigenvector of
110
1 01 (6mks)
0 11
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(h) Let :El 1} Show that A is diagonalizable and find a similar matrix to A

2 4
(3mks)
QUESTION TWO (20MKYS)
@ @) letV=(VyVa............ V,) be vectorsin R". Explain clearly what the term

linearly dependent means in reference to the vectorsin R"  (2mks)

(if) Show that the set V= {(X, y, 2)| 2x -y —z = 0} and K= {(X, y, 2) [x + 2y
+3z = 0} be subspace of R®find HNK and determine whether it is a
subspaceof R® (7mks)

QUESTION THREE (20 MKYS)
LetU=(1,3,-4,2),V=(4-221)andW=(5-1 -2 6)inR*
(@  Show that <3U - 2V, W> = 3<U, W> -2<V, W> (5mks)

(b) Letf(t) = 3t-5and g(t) = t* be the polynomial space p(t) with inner product

<f,g>=[ () ()

Determine

(@ <f, g> (4mks)

(b) (i) il (3mks)
(il g il (3mks)

(b) Let c[a; b] denotes the vector space of all continuous functions on the closed
interval [ab]. Let also f(t) and g(t) be functions in c[ab]. Verify that

/() () isaninner product. (5mks)
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QUESTION FOUR (20MKYS)
@LetVi=(1, 2, 3),Vo=(-1, 2,1) and V3= (2, 7, 2).Show that (-3, 1, -2) isin

the space span by (V1 V,V53). (5mks)
1 2 3
CIENE
Determine
(i) Thenull space of A (4mks)

(i) The general solution to the equation AX = 165 interms of a

particular solution and an arbitrary member of the null space of A
(5mks)

1

1 (6mks)

(c) Determine the basis for the null space of 1

QUESTION FIVE (20MKS)

a) Show that the mapping T: R"—R” givenby T (X, y) = (X+1, 2Y, X +Y)Is
(a) Show that th ' SR givenby T (X, y) = (X+1, 2 )i
not linear. (8mks)

(b) Determine the value of K so that

X+2y-3z=4
3X-y+5z=2
ax +y + (kK*=14)z = k+2
Has
(i) No solution (3mks)
(if) Unique solution (3mks)
(iif) Many solution (3mks)

(c) Determine the value of K such that V= (1, 2, k, 3) and V = (3, k, 7, -5) in R*
are orthogonal. (3mks)
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(dGiveA= (2 10
12 1
0 12

Determine the matrix B which is similar to the matrix A. (5mks)
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