2. A zoo veterinarian can purchase animal food of three different types: A, B and C. Each food comes in

the same size bag and the number of grams of each of three nutrients (N1, N2, N3) in each bag is
summarised in the following table

A B C
N1 5 5 10
N2 10 5 30
N3 15 15 10

For one animal, the veterinarian determines that she needs to combine the food types to get 10,000g of
N1, 20,000 of N2 and 20,000g of N3

(a) Write down the matrix equation ( Ax = b ) representing the problem.
(b)Use Gauss-Jordan method to obtain the inverse of the matrix A in part (a)
(c) Use the answer from (b) to determine how many bags of each type of food should she order?

(d) If she would like to change the number of grams for each nutrients to be 8000g of N1, 18,400 of N2
and 19,000 of N3, determine how many bags of each type of food that she need for her new order.
(8 marks)
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9wen a matrix equation
Ax=b ; Aisa4 by 3 matrix
4

0 3

If x :g} ZJ then b = ﬁ?/ . However, if x = c{ 2 J, where C e R, then b=0
: =1 _
5 = bel

a) What is the 3" column ifA? Q{;{,b ‘\‘ nto Q)
1 \b) Whatls thezndcolumngfé? ’ ‘
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5.

(a) Given

And

Determine matrix A and

of C.

-3y—6z+4w+9v

| mx=2y—z43w+y

Al z , where D is a constant.
-2x-3y+3w+Dv
w
X+4y+5z-9w-"Tv
v
) b, 101
b, 1 10
-1 = .,where C = 1
| b, -5 -l
b, -1 10
bl bl
b, b, | . . o .
e Show that 5 is a summation (combination) of multiple of column
3 3
b b

4

(b) Obtain echelon form of matrix A . What is the maximum number of pivots that this matrix can
have? What is the value of D that will make this matrix a rank 4 matrix?

) If A

(d)If A

w

v

bl

b, I . . .

b |’ can this linear system have unique solution? Explain why?
3

by

b, |

b, . . . . .

b |’ what value of D that will make the matrix A a rank 3 matrix? Find the solution
3

b,

and give the solution in a vector form.

® If A

x
Y
z
w

v

where A is a rank 3 matrix, is this linear system consistent? If not, explain why?

If so, give the solution in a vector form?

(13 marks)
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6. Suppose A is an m by n matrix of rank

=

? b.

i,

n and r does Ax = b ha\// ¢ infinitely many
olution ﬁ({ ) l’} 7 o c ol Y W’<ﬂ E :

If the only solution to Ax=0is x= 0 what is the rank of rnatn:% A" Explam

why? Yank r=vi 4 Tk e Yo 6 pivck b VoW column 6

If Ax = b always has at least one solution, show that the only solution to CN& %‘ﬁ‘\i"ﬁ

"“""\-...-

y bis y =0. (hint: what is the rank?)
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‘ M . State whether each of the following statement is True or False. Explain your answer
briefly. (answer without explanation will not have any vcore) Oy um W
F a) Ifrank of By is 2 then there is no solution to B” x =[11] /m&\ni‘ﬁ’hj (m@n‘;') Aol L;;m
ali 3 a

Falie Sim@ » s i in | b colum G\Mi’; nil a{i

= b) Any system of n linear equations in » variables has at mo'g nsolutions. k al w’? mj
Mm&&%
Bt DN Aniely yand aelwhions Codidloe ek By v e PeRggCmg
é M *nlj L 30(»&\

[= ¢ Ifasystem of linear equations has no free variables, then it has a unique solution.
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e
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A :
F © IfCis3 by 4 matnx and det C =0 then echelon form of A will have a zero row. 5’"
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T f) IfD 1S 5 by 5 matrix, it is invertible provided that det D is a non -ZEro quantlty
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