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Turma:

Docente:

Observagoes:

1. A prova deve ser efectuada sem consulta e sem a utilizagdo de méquina de calcular.
2. N3o é permitido escrever a l4pis ou a caneta de tinta vermelha.
N3o destaque as folhas do teste.

Apresente todas as justificagdes necessdrias.

U e

Nzo sio permitidas folhas de rascunho adicionais. A dltima folha do enunciado serve para
esse efeito e pode ser usada excecionalmente para responder a alguma questdo, desde que
claramente assinalado.

6. Durante a prova o telemével deve estar desligado.

7. Nio se tiram dividas durante a prova.
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(1.5 pts) 1. Find two i i i
unconstrained optima of the following function f(z, y)=at+yt - (z-y)2
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2. The Lagrange company has a production function given by P(K, L) = 10K%6L%4, where

K and L represent, respectively, the capital invested in equipment and work force, in some
m.u.. In the current year 10000 m.u. are available to be invested.
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(a) Admitting that one wishes to optimize the production, formulate the company problem

(b) Explain why the optimum point belongs to the associated equality constraint
(c) Find the critical points.
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3. Study the nature of the following series
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(1.0 pts) 4. Compute the convergence interval of the power series 22(::: - 1"
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5. Consider the following linear programming problem:
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(0.5 pts) (a) Write the first Simplex tableaux for this problem.
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(b) Applying the Simplex algorithm, one obtains the following tableaux:
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(0.5 pts) i. The actual solution is not optimal. Justify this statement.
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(1.0 pts)
values for the variables and the objective function.
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(1.0 pts) (c) A basic variable is always non zero. Justifying, tell if this statement is true or false.
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ii. Determine the next solution, using the Simplex algorithm. Present the obtained
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6. Compute the following primitives
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(1.0 pts) (c) P(V1—22), recall that cos®(z) = cos2a) 1 |
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(1.0 pts) 7. Compute fom f(z) dz, where f(z) = 12zv1 — 422
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9. Solve the following differential equation: #%y’ — 2zy = 3y* and y(1) =1 .
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(1.0 pts) 10. Compute the area between the curves y(z) =1 — 2, ylx)=1-=z.

(1.0 pts) 11. Admitting that f(x) is a continuous function and foﬂ f(x) dz = 12, explain why there exists

a point ¢ € [0, 7] such that f(t) > 3.
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