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Consider the matrix A= | —4 —2 ¢
-1 -1 3

(1) Find all the eigenvalues of A.
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Answer the following questions.

3

e —1—92z — 2% —sin®zx

1. Find lim ;
z—0 T

4
3
2. Evaluate the integral /1 {cos4(7rx) + m} de.

of

3. Let f(z,y) = zycos . Find ﬂ(m v), = (z,y) and £9ﬁ(:c Y).
. ) am b ’ 6y ) 6$2 Y

1
VA2 +y?

4. Evaluate the double integral / / (zy +y?) dzdy, where D = {(z,y) |y 2 0, 1 £ (z — 2)* +¢* £ 4}.
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For the circuit shown in the figure, the followings are assumed:

Adot( ' ) means the complex number expression.

eV isanac voltage source voltage with amplitude V and angular frequency .

e  The part surrounded by the dashed line corresponds to a load.

e rand R areresistances, C isacapacitance, L is aninductance, and V; is avoltage across L.

For this circuit, answer the following questions.

(1) Depict the Thévenin equivalent circuit of the part of the circuit to the left of terminals a-a’.

(2) Determine R and L that will maximize the real power consumed in the load. (Express the answers in terms of w, 7, C.)
(3) Find the condition when V; and V' are in phase.
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(i) Consider an optimization problem for intake of Foods 1 and 2. The calories per 1[g] of Food 1 and 2 are 4[cal]
and 3[cal], respectively. 1[g] of Food 1 includes 1[mg] of Nutrient A, 1[mg] of Nutrient B, and 2[mg] of Nutrient
C. 1[g} of Food 2 includes 3[mg] of Nutrient A, 2[mg] of Nutrient B, and 1[mg] of Nutrient C. It is required to
take more than or equal to 12[mg], 10[mg], and 9{mg] of Nutrients A, B, and (;, respectively. Under the above
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