MAZ217 Final 2015
Q1: 5 marks
For a two-variable function

f (X, y) =In(xy) subjected to X+ y <12,
find all possible critical point(s) and the optimum value(s).
Ans: f (6,6) =In(36)

Q2: 7 marks
For a three-variable function

f(X,y,2)=2x" —2xXy —4xz + y* +2yz +3z2° —2x+ 2z,
find all possible critical point(s) using Lagrange multiplier method and matrix and also show that your

answer is correct.
Ans: (1,1, 0)

Q3: 7 marks
Consider a linear system AX = Db where A isareal 3 x 3 matrix and a and c are real contants.

1 2 0 X 1
Z 1

1 a*-2 «c¢?

For which values of a and c do the equations Ax = d have (i) a unique solution, (ii) more than one
solution, (iii) no solution? For each pair (a, b) satisfying (ii), give the solutions in vector form.

Ans: unique solution czOANDc—a+2=+#0
no solution [c=00Rc—a+2=0]AND a=# -2
Infinite solutions [c=00Rc—a+2=0]AND a=-2
X 0 0
y|=|2|+|0|C where C, eR
y4 0 1
Q4: 6 marks

Find the general solution of

3X1 — x2 + Xz + 2x4 = 16
X1 —Xx2 + X3+ 24 =6
2X1 — 2X2 + 2X3 + kx4 =13

where K is an arbitrary constant. Express the solution in the parametric vector form. Explain how
different values of k affect the set of solutions.

Ans: If kK = 4, the linear system has no solution.
If k = 4, the linear system has infinite number of solutions.
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Q5: 24 marks

k 1 -2

A=0 -1 k , Where k is a real contant.

9 1 0

(a) Find values of k for which A is singular.

(b) Given that A is non-singular, find A_l in terms of k. It is suggested if possible, students
should use the determinant and adjoint to calculate A"

(c) Show that the calculation of A_lin part (b) is correct. It is noted that detailed steps of
calculation must be shown.

(d) If kK =1, use the row operation method to determine A_l and show that the answer is the

same as substituting K =1in A~ from (b).

X, 20
() If k =1, alinear system A’ X =bwhere X =| X, | and b=| 10 |, determine
X5 -10
the solution X.
X, —20
) If k =1, alinear system AXx=bwhere X=| X, | and P=| 10 | use Cramer’s rule to
Xg 30

determine the solution X, .

1 0 0 0 O
2 3 0 0 O
@Ifk=1,C=|4 5 6 0 0,4 _4A=CD? determine |-4Al,|C
7 8 9 10 O
11 12 13 15 15|
and|D| .

Ans: (@) k=6ork=3

~k 2 k-2

Opao_ L ok 18 -k
k*—9k+18

9 9-k -k
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-1 2 -1
@Da+-"1 o 18 11

10

9 8 -1

2
©x=|-6

2
(f) -30
(9) |- 4A| = 640,|C| = 2700 and|D] is undefined.

Q6: 3 marks
1 x

Determine this integral | :I j X dydx .
00

Ans: | :E(e—l)

2

Q7: 4 marks

1 2x
- o y

Determine this integral | = dydx .

ey

Ans: | :1|n(5j
2 \2

Q8: 4 marks

Determine this integral | = (x* +y* +z%) dxdydz where a, b and c are real constant.

P —
O e T
O ey O

Ans: | = ;(abCS +ab’c +a’bc —bc® —b’c —bc)

Q9: 6 marks
3(2-x) 6-3x-y

2
Determine this integral | =I J. J'x dzdydx .
0 0 0

Ans: | =6
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