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AMERICAN DEGREE TRANSFER PROGRAM (AUP)
MAT216: INTRODUCTION TO LINEAR ALGEBRA, LAB
FINAL ALTERNATIVE ASSESSMENT: AUGUST 2021 SESSION

Instruction: This paper consists of FOUR (4) questions. Answer ALL FOUR (4) questions.
Show your working clearly.

Question 1
Given the following linear system:
x+@A+Dy+z=pu?
Ax+2y+z=1
2x+3y+z=3
@ Write the augmented matrix [A| Q]for the above linear system. (2 marks)
(b) Determine all possible values of A and u so that the linear system has a unique

solution. (8 marks)

(© Find all the corresponding values for A and u so that the linear system will have no

solution and infinitely many solutions, respectively. (10 marks)
(d) Find the general solution of the linear systemif A = 1and u = 1. (5 marks)
Question 2

@ LetW = {p =p(x)=a+bx+cx?la+b+c= O} C P,, where P, is the set of all

polynomials of degree two or less.

(i) Is W closed under ordinary vector addition? Justify your answer. (3 marks)

(if) Is W closed under ordinary scalar multiplication on vectors? Justify your answer.

(2 marks)

(iii) Is W areal subspace of P,? Justify your answer. (1 mark)
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1 4 5 6 9
3 -2 1 4 -1

(b) LetA = 210 -1 —2 -1l - Determine a basis, each of which, for
2 3 5 7 8
(i) the row space of A, (5 marks)
(ii) the column space of A, and (3 marks)
(iii) the null space of A. (6 marks)

(c) Determine whether the following function is a linear transformation.

. p2 2 i X1_[xty
T:R“ - R* with T [y] = [ y ] (5 marks)

Question 3
Given the matrix

1 2 5

A=|0 -5 O]

4 =2 0
(@) Is A orthogonally diagonolizable? Why? (2 marks)
(b) Find all eigenvalues and all the corresponding eigenvectors of A. (16 marks)

(c) From the results obtained in (b), state a diagonalizer P and its inverse P~ for A.
(4 marks)

(d)  Hence, obtain the second row of A®. (3 marks)

Question 4

(a) Let R3 have the following inner product <, >:

(W, v) = uyvy + 2uyv, + 3uzv; Where u = (uy, Uy, u3) and v = (vq, vy, v3)

(i) Apply the Gram-Schmidt process to transform the basis

V= {Ul =(1,1,1),v, = (1,1,0),v3 = (1,0,0)} into an orthogonal basis

S; = {& Wy, &} (7 marks)
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(if) Normalize the orthogonal basis S; to obtain the orthonormal basis S, = {bl, b,, b3}.

(b) Let T: R? - R3 be a linear transformation defined by

x + 2y

—x | forall [;CI] € R2.

LetB={ﬁ= o) w =[] - E]}and

1 1 1
B' = {vl = [0‘ v, = H,vg = H } be the bases of R? and R3.
— lol " lof 1

(i) Find a basis for the range of T.
(i) Find a basis for the kernel of T.

(iii) Find the matrix [T] g 5 for T with respect to B and B’ in R°.

~THE END~
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