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INSTRUCTIONS

1. This paper contains FIVE (5) questions
2. Answer question 1 (Compulsory) and ANY other 2 Questions
3. Write all answers in the booklet provided

QUESTION 1:(30 MARKS)[COMPUL SORY]




a) Determinethevaluesof x andy that will make the vector u and v equal

ifu=(x+2y+4-5) and v=(4,2-5). (3marks)
b) Giventhat u=(71-36) and v=(352-1)Find |u-v]. (3marks)
c) Find the cross product of the vectors (3marks)

A=(1-22) and B=(01-3)
d) Find the distance of the point A(25,5,7) from the plane2x+ 4y +3z=3.

(3marks)
e) Given the systems of equations below
X—-3z=-3
2xX+ ky—z=-2,
X+2y+kz=1.
Find the value of k such that the equations have no solution. (4marks)
f) Show that u+v, u-v,u-2v+w areindependent given that u,v,w are
Independent vectors. (3 marks)
g) Let F:R?* > R?’bedefined by F(x,y)=(2x-y,x).
Determine whether or not Fislinear. (4marks)
h) Write the vectors v=(35) asalinear combination of e =(1,3) and e, =(0,2)
(3marks)
1) Let u,w bethe subspaces of R® defined by

u={@ab,c):a=b=c }: a=b=c and

w={(0,b,c):b,ceR }: being aset of al vectors. Show that R* = u+w.
(4marks)

QUESTION 2:(20 MARKYS)




a) Find the angle between the vectors u=(2,455)and v =(-132). (3marks)

b) Let uand v beavectorinaninner product spaceV, prove that
lurvi<llull+[v]- (6marks)
¢) Find the equation of the plane through the point p (1, 2, 3) and is
perpendicular to the vector 4i + 5j + 6k . (4marks)
d) Let T:R* - R*: be thelinear mapping to which;
T(1,2) = (3-15)andT (0,1) = (2,1,-1) (5marks)

() FindT(ab).

(i1) Evaluate T(2,3) (2marks)



QUESTION 3: (20MARKYS)

(@) Let V be the space of all 2x2 matricesover R. Let U and W be subspaces
spanned by (A,B,C) and (D,E,F) respectively, where

(4 1) (2 2) (2 5} (3 —zj (—5 —6) (—6 —5J
A= ,B= ,C = ,D = E = F =

-3 1 -4 -1 -9 -2 6 1 8 2 3 1
) Finddim (u+w) (8marks)

i) Finddim (unw) . (2marks)

b) Let V bethe vector space of polynominials of degree < 3.Find, if possible non-
zero scalars a, b and ¢ such that au + bv + cw = 0, where:

u=t>-5t>-2t+3

v=t®-4t*>-3t+4 and

w=2t>-T7t> -7t +9.

Deduce whether u,v and ware linearly dependent or independent. (10marks)

QUESTION 4 :(20MARKYS)

a) i) Definetheterm basis as used in linear algebra. (2marks)

I)Find the rank of the matrix (4marks)
3 -2 5 4
4 1 3 5
14 2 4 3
2 7 -3 6 13

N

A=



b)Find the dimension and basis for the solution space of the homogenous
systems of equations given below;

X+2y—-4z+3r-s=0,
X+2y—-2z2+2r+s=0,

2X+4y—2z+3r +4s=0, (10marks)

c)Determine kso that the vectors u = (2,3k,-4,1,5) and v = (6,-1,3,7,2k) are
orthogonal (4marks)

QUESTION 5: (20MARKYS)

a)Define alinear Transformation F from alinear space v into alinear
space u (2marks)
b)Given that the operator T on R*is defined by
T(x,Y,2) = (2x,4x - y,2x+ 3y — z). Find aFormula for the inverse
operatorT . (6marks)
cLet F:R* > R’bethe linear matrix
F(XY,St)=(X—y+sS+t,X+25—t, X+ y+3s—3).
1)Find the dimension of image of F. (3marks)
I)Find abasis of the range of F. (4marks)
i)Determine the kernel of F. (5marks)



