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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)[COMPULSORY]
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a) Determine the values of x and y that will make the vector u and v equal

if  5,4,2  yxu and  5,2,4 v . (3marks)

b) Given that  6,3,1,7 u and  12,5,3 v Find ║u-v║. (3marks)

c) Find the cross product of the vectors (3marks)

 2,2,1A and  31,0 B .

d) Find the distance of the point  7,5,25A from the plane .3342  zyx

(3marks)

e) Given the systems of equations below

,33  zx

,22  zkyx

.12  kzyx

Find the value of k such that the equations have no solution. (4marks)

f) Show that ,vu  wvuvu  2, are independent given that wvu ,, are

independent vectors. (3 marks)

g) Let 22: RRF  be defined by    .,2, xyxyxF 

Determine whether or not F is linear. (4marks)

h) Write the vectors v  5,3 as a linear combination of  3,11 e and  2,02 e

(3marks)

i) Let wu, be the subspaces of 3R defined by

   cbacbau  :,, : cba  and

  Rcbcbw  ,:,,0 :  being a set of all vectors. Show that .3 wuR 

(4marks)

QUESTION 2:(20 MARKS)
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a) Find the angle between the vectors  5,4,2u and  .2,3,1v (3marks)

b) Let u and v be a vector in an inner   product space V, prove that

║u+v║≤║u║+║v║. (6marks)

c) Find the equation of the plane through the point p (1, 2, 3) and is

perpendicular to the vector kji 654  . (4marks)

d) Let 32: RRT  : be  the linear mapping to which ;

)1,1,2()1,0()5,1,3()2,1(  andTT (5marks)

(i) Find ),( baT .

(ii) Evaluate )3,2(T (2marks)
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QUESTION 3: (20MARKS)

(a) Let V be the space of all 2x2 matrices over R.  Let U and W be subspaces

spanned by (A,B,C) and (D,E,F) respectively, where
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i) Find dim )( wu  . (8marks)

ii)  Find dim )( wu  . (2marks)

b) Let V be the vector space of polynominials of degree ≤ 3.Find, if possible non-

zero scalars a, b and c such that ,0 cwbvau where:

325 23  tttu

434 23  tttv and

.9772 23  tttw

Deduce whether vu, and w are linearly dependent or independent. (10marks)

QUESTION 4 :( 20MARKS)

a) i) Define the term basis as used in linear algebra. (2marks)

ii)Find the rank of the matrix (4marks)
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b)Find the dimension and basis for the solution space of the homogenous
systems of equations given below;

,0342  srzyx

0222  srzyx ,

,043242  srzyx (10marks)

c)Determine k so that the vectors )5,1,4,3,2(  ku and )2,7,3,1,6( kv  are

orthogonal (4marks)

QUESTION 5: (20MARKS)

a)Define a linear Transformation F from a linear space v into a linear

space u (2marks)

b)Given that the operator T on 3R is defined by

).32,4,2(),,( zyxyxxzyxT  Find a Formula for the inverse

operator .1T (6marks)

c)Let 34: RRF  be the linear matrix

).33,2,(),,,( tsyxtsxtsyxtsyxF 

i)Find the dimension of image of F. (3marks)

ii)Find a basis of the range of F. (4marks)

ii)Determine the kernel of F. (5marks)


