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SMA 202: LINEAR ALGEBRA I  

DATE: 17/8/2021                                                                            TIME: 8:30 – 10:30 AM 

INSTRUCTIONS: Answer QUESTION ONE and any other TWO QUESTIONS  

QUESTION ONE (COMPULSORY) (30 MARKS) 

a) Evaluate 

311

974

523

−
                (4 marks) 

b) Given the system  

1332

20343

6

=++
=++

=++

zyx

yzx

zyx

 

 Solve the system using reduction to echelon form method                      (4 marks) 
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c) Determine the acute angle between the lines; 

1

1

7

5

2

3

64

2

5

1

−
+=−=+=+=− zyx

and
zyx

          (4 marks) 

d) Calculate the equation of the plane through the point )3,1,2( − given that it is 

perpendicular to the vector kji 765 ++                                    (4 marks) 

 

e) Given the matrix 
















−
−
−−

=
436

521

614

A . Evaluate 1−A                                         (4 marks) 

f) Show that the vectors 

)2,7,0,0(,)1,3,5,0(,)4,3,2,6( −=−== wandvu are independent. 

        (4 marks) 

g) Let v be the vector space of all functions from the real field ℜ into ℜ . Show that w is a 

subspace of v given that; 

i.) { }0)3(: == ffw i.e. w  consists of those functions which map 3 into 0. 

                (3 marks) 

ii.) { })1()7(: fffw ==  i.e. w  consists of those functions which assign the 

same value to 7 and 1.              (3 marks) 

QUESTION TWO (20 MARKS) 

a) Solve the following system of equations using the Crammer’s rule                   (8 marks) 

 

07

23

82

=++
=+

−=−−

zyx

zx

zy

           

b) Determine the value of m  such that the vectors mkjibandkjia ++=++= 23,42
rr

are 

coplanar.                 (5 marks) 

c) Given that; 

kcjcicc

kbjbibb

kajaiaa

321

321

321

++=
++=

++=

r

r

r

 

 Show that 

321

321

321

)(

ccc

bbb

aaa

cba =×⋅ rrr
              (7 marks) 

 



Examination Irregularity is punishable by expulsion                          Page 3 of 3 

 

 

QUESTION THREE (20 MARKS) 

a) Show that the line 1+= xy  is not a subspace of ℜ  i.e 

( ){ } ( ){ }ℜ∈+=+== xxxxyyxW /1,1/,              (5 marks) 

b) Calculate the area of a triangle having vertices at 

)3,2,1()1,1,2(,)2,3,1( −− RandQP             (5 marks) 

c)  Determine the value of h such that )1,9,3(),6,2(,)3,3,1( −−− andh are 

Linearly independent                 (5 marks) 

d) Calculate the work done in moving an object a long a vector kjiA 523 −+=
r

if the 

applied force is kjiF −−= 2
r

              (5 marks) 

 

QUESTION FOUR (20 MARKS) 

a) Solve the system of linear equations below by matrix inversion method.            (8 marks)  

12

22

48

−=++−
=++−

=+−

zxy

zyx

zyx

 

b) Use Gram-Schmidt process to find an orthogonal basis spanning the same subspace of  �� as 

the vectors < 0,2,1, −1 >, < 0,−1,1,6 > and < 0,2,2,3 >                                       (7 marks) 

c) Find the basis and dimension of the set spanned by the vectors (1, −1,2), (0,5, −8),  

(3,2, −2), and (8,2,0).                              (5 marks) 

 

QUESTION FOUR (20 MARKS) 

a) Solve the following system using Crammers method  

5643

342

7252

=−−
=−+
=+−

zyx

zyx

zyx

                (7 marks) 

b) Consider the system  

3197510

3310698

235675

3278710

3124

3241

4312

4321

=+++
=+++

=+++
=+++

xxxx

xxxx

xxxx

xxxx

 

Solve using reduction to echelon form method          (13 marks) 


