MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY
P.0.B0ox 972-60200 - Meru-Kenya.
Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293
Website: www.must.ac.ke Email: info@must.ac.ke

University Examinations 2019/2020

SECOND YEAR, SECOND SEMESTER EXAMINATION FOR BACHELOR OF SCIENCE
STATISTICS AND BACHELOR OF SCIENCE ACTUARIAL SCIENCE

SMA 3254: LINEAR ALGEBRA 11

DATE: OCTOBER 2020 TIME: 2HOURS

INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) Let R? =R bedefinedby T(x,y) = x + y + 1 show that T isnot linear.
(4 marks)
b) LetV = (4,3)eR? and {f1 =13, f, = (2,5)} be a basis of R2" Find the coordinate vector

of v relativeto {f,} (5 marks)
2 3 -4
c) Let A=|0 -4 2 | computethe minors and co-factors of elementsin 2" column.
1 -1 5
(6 marks)

d) Consider the basis
{e =(00),e, =(0L0)e, = (0.0}and{f, = (L11), f, = (LL0), f, = (LO0)}
For vector v = (a, b, c) €R3, find
(1) [v]. and (2 marks)
(i) [v]f (3 marks)
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e) Compute the determinant of

1 0 0 3
0O 1 -20
A= (4 marks)
-2 3 -2 3
0O -3 3 3
f) Compute the eigen values of
-3 1 -1
B=|-7 5 -1 (6 marks)
-6 6 -2
QUESTION TWO (20 MARKYS)
: I .2
a) leenthatA—[4 5]andf(t)—t —-3t+7
Find f (A4) (5 marks)
1 3 -1
b) Let A=|2 0 5 |beamatrix of T:P, - P,with respect to the basis {V,,V,,V,}
6 -2 4
V, = 3x+3x°

where V, = =1+ 3x + 2x°

V, =3+ 7x-2x°

Find
ONENUA M UA MiVAIR (3 marks)
(i) TM)TV,) T(V) (9 marks)

c) Definethetrace of amatrix A. (3 marks)

QUESTION THREE (20 MARKYS)
Let T: R® - R? bethelinear mapping defined by T(x,y,z) = (3x+ 2y —4t,x -5y +3t)

a) Find the matrix representation of T relative to the following basic of IR3 and IR?.
{f,=@1D), f, = (©10), f, = (100} and {g, = (13), 9, =(25)} (10 marks)
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b) Verify that for any vector VeR3; [T]]’i W) =1[TW)]y (10 marks)
QUESTION FOUR (20 MARKYS)

a) Let V bethe vector space polynomias of degreeless or equal to 2, i.e.
V ={at? +bt +c:a,b,cEIR} giventhat V = 2t? -5t +6,find [V], relative to the basis
{eI:],ezzt—],egz(t—l)z} (6 marks)

b) Prove that non-zero eigen vectors of amatrix belonging to distinct eigen values are

linearly independent. (10 marks)
21 0 O
2 0 0

c) Find (4 marks)
00 1 1
0 0 -2 4

QUESTION FIVE (20 MARK S)

a) Find the characteristic polynomial, minimal polynomial and eigen values of the matrix.

3 -5 5
A=|5 -7 5 (12 marks)
5 -5 3
b) LetT:R? -» R? bealinear mapping defined by T(X,y) = (4x-2y,2x + y). compute
the matrix of T inthebasis{e;-(1,1),e,- (—1,0)} (8 marks)
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