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QUESTION ONE (30marks)

d). Define the following terms

(i). Diagonal matrix (1 mk)
{ii). Parallel vectors (1 mk)
(iii). A vector (1 mk)
(iv). A spanning set of vectors (2 mks)
1 6 -5
b). Compute the inverse of the matrix M = |5 7 (8 mks)
2 1 4

c). Find the vector equation of a plane passing through points A(1,3), B(0,—1) and €(2,1). (5 mks)
d). Solve the system x4y — 24 = Ly—-z=3 -x+4y—3;=14 (7 mks)

¢). Prove that the image of a transformation 7:V - W is a subspace of W. {5 mks)

QUESTION TWO (20marks)

a). A straight line passes through A(2,1,0) and B(3,5,1). Find the parametric equation and the
symmetric form of the line. (6 mks)

b).{i). What is a nonsingular matrix? If 4 x 4 matrix is nonsingular, what could its rank be? (3 mks}
(if). Show that the folfowing linear system has an infinite number of solutions,

1 1 0 o[~ 2
0 0 1 1f|x|_|[3
4
1

1 0 1 0]x
0 1 0 1 X4

¢). Determine whether the set \/= {{l1o0],[010], [-1-1 Ol}is a linearly independent set of vectors.

(6 mks)

(S mks)
QUESTION THREE (20marks)
a). Find a unit vector in the direction of vectorw = (-10),5, —10). (3 mks)
b).(i) What is a linear combination of vectors in R™? (2 mks)

(ii). Express b = (3, 6,9) as a linear combination of 1y == (L2.3), 95 = (3,5,1) and
v; = (0,0,8). (6 mks)



¢) Find the projection of vector v = (4,—1,—1) in the direction of u = (2,0,—5). (4 mks)
d). Consider the transformation T given by T%y, % ) = (74 Hdxy, 20y — 3x,). Find the

inverse transformation T *. (5 mks)

QUESTION FOUR (20marks)

1 i 621 7 1 2
Iy — T — -] ,.lr—1|:81 L‘__ 8 |
a). Suppose we know for alin ar transformation T of R* that 7 6 | !’@!ar\d!l3 l_mi.

Find the matrix A so that T(x) = Ax. (7 mks)

b). Consider the matrices uq = (1,2,0),u; = (0,4,2) and uz = (—1,3,2) in R3. Prove that the

set {uq, Uy, Uy} spans RY. (8 mks)

¢). Prove that the kernel of a transformation A: X — Yisasubspace of X. (5 mks)

QUESTION FIVE (20marks)

al. Find the vector and parametric equations of a plane passing through point P(-2,1,2) and

normal to vectorn = (3,2, —7). (5 mks)
" & . [Z % i
y . 2 ! | i

b). let A = 11} /; 03], B &= .J2 Z( }_l, €= l 4 (Oland D = \ 2 1|, et 4= 25

= & b -2 2 -1 3
and § = 2. Compute the following matrices
(). T = A%2A+ BB -’ (5 mks)
fii}. The inverse of DB (4 mks)

\ prove'that the vectorsu = (2,1,1),v = (-1, 1.4 andw = (1,2,3) are linearly

dependent. (6 mks)




