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INSTRUCTIONS:  Answer  Question ONE and any other TWO Questions

1. a). Describe a linear mapping.                                                                      (3 marks)

b). Let L :R2→R2 be defined by L [(u1 , u2)]=[u1
22u2 . ] Is L a linear transformation?  

(6 marks)
c). State five properties of determinants.                                                      (5 marks)

d). Let L :R2→R2 be the linear operator defined byL(
a1
a2)=(

−a2
a1 ). Find the Eigen values.  

(5 marks)
e). State Cayley-Hamilton theorem.                                                              (2 marks)
f). Explain the term invariant subspace.                                                        (2 marks)
g). Compute the area of triangle T with vertices(−1,4 ) , (3,1 )∧ (2,6 ). (5 marks)

h). suppose that u is a vector inRn. Show thatu±u=O.                      (2marks)

2. a). Let L :P1→P2 be defined by

L [P (t ) ]=tp ( t ) , show that L is a linear transformation.                         (5 marks)

b). Show that s= {t2+t ,t+1 ,t−1 }is a basis for p2 under the mapping

L :P2→R
3 defined by L {a t 2+bt+c }=(

a
b
c).                                          (7 marks)

c). Let L :R4→R2  be a linear transformation and let s= {v1 , v2 , v3 , v4 }be a basis for R4, 

where 
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v1=[1 0 1 0 ] , v2=[0 1 −1 2 ] , v3= [0 2 2 1 ]∧v 4=[1 0 0 1 ] . Suppose that

L (v1 )= [1 2 ] , L (v2 )= [0 3 ] , L (v3 )=[0 0 ]andL (v4 )=[2 0 ]. Ifv=[3 −5 −5 0 ]. Find

L [v ].                                  (7 marks)

3. a). Let L :P2→P1 be defined by L [P ( t ) ]=p' (t ) and consider the ordered bases

s= {t2 , t ,1 } and T [ t 1 ] for p2 and p1 respectively.

i. Find the matrix A associated with L.                                                 (4 marks)

ii. If p (t )=5 t2−3 t+2 , compute L [P (t)] directly and then by using A.(3 marks)

            c). Let A=[1 2 −1
2 −1 3 ] and S= {e1 , e2 , e3 } and T={e1 , e2 } be the natural bases for R3and

R2respectively.

i. Find the unique linear transformation L :R3→R2whose representation with 
respect to S and T is A.                                                                      (5 marks)

ii. Let S
'
={[
1
0
1 ] ,[

1
1
0] ,[

0
1
1]} and T

'
={[13] ,[

2
−1]} be ordered bases for R3andR2, 

respectively. Determine the linear transformation L :R3→R2whose representation

with respect toS' and T 'is A.                                      (5 marks)

iii. ComputeL([
1
2
3 ]), using L as determined in part (ii).                                     (3 marks)

4. a). Let L :P2→P2 be a linear operator defined by L (a t 2+bt+c )=−bt−2c. Find the 

corresponding matrix Eigen problem for each of the bases S= {1−t ,1+t ,t2 } and T={t−1,1 , t2 }for
p2.                                                                                                         (10 marks)

b). Compute the Eigen values and associated Eigen vectors of

A=[
0 0 3
1 0 −1
0 1 3 ] .                                                                                         (10 marks)

5. a). Let L :R3→R3 be defined by L [ (u1 u2 u3 ) ]= [2u1−u3 u1+u2−u3 u3 ]. Let S be a 

natural basis for R3. Find matrix representation of L with respect to S. Also let

S'= {(1 0 1 ) , (0 1 0 ) , (1 1 0 ) } be natural basis for R3. Show that L is a 

diagonalizable linear transformation with respect to S'.                                    (18 marks)
b). Explain orthogonal matrix and give an example.                                           (2 marks)

*END*

Cuea/ACD/EXM/MAY – JULY 2019 / MATHEMATICS AND ACTUARIAL SCIENCE Page 2

ISO 9001:2008 Certified by the Kenya Bureau of Standards


