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Question 1 [10 Marks]
. . 3 2 . amii a1 2
Given the matrix A = [7 5], find “k” and “h"”, so that A + kI = hA.

Question 2 [10 Marks]

-4 4 4 1 -1 1
Given A=|-7 1 3|&B=]|1 -2 -2|,FindAB.
5 -3 -1 2 1 3

Question 3 [ 7 Marks]

Solve the following system of linear equations, using matrix inversion method.
5x+2y=3

3x+ 2y = 5.

Question 4 [11 Marks]

Solve the following system of linear equations, using Cramer’s rule.

X—y=3

2x+3y+4z=17

y+2z=7

Question 5 [11 Marks]

Solve the following system of linear equations, by Gaussian elimination Method.
4x + 3y + 6z = 25

x—13+5y+7z2=0

2x+9y+z=1

Question 6 [5 Marks]

Solve the following inequality —3 < 4x+ 1 < 17.

Question 7 [7 Marks]

Suppose a manufacturer of printed circuits has a stock of 200 resistors, 120 transistors and
150 capacitors and is required to produce two types of circuits. Type A requires 20 resistors,
10 transistors and 10 capacitors. Type B requires 10 resistors, 20 transistors and 30
capacitors. If the profit on that type A circuits is NS5 and that on type B circuits is N$12.
Formulate a linear programming model.
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Question 8 [9 Marks]

Find the Jacobian determinants of the following functions and evaluate it at (1,2). Conclude
your answer.

f(x,y) = x* + 3y?x
gx,y) = 5y* —2xy +1
Question 9 [10 Marks]

Calculate the Hessian determinant at the following point (1,1), given the following function
and interpret your answers.

f(x,y) = x%y + y*x

Question 10 [20 Marks]

Provide the solution to the following standard minimization problem, including all the steps.
Minimize C=20000 x; + 25000x,

Subject to:

400x, + 300x, = 25000

300x; + 400x, = 27000

200x; + 500x, = 30000

Xq; Xp = 0.
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