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e  Write your name, student number and course on all sheets you hand in.

e Talking is not allowed. If you do it, your exam will be canceled. Switch off your cellular

telephone.

e Ifyou give up, write “I Desist” on the exam sheet and hand it in.

® The exam has 5 questions and the maximum score for each is written in brackets.

e  Write legible.
e Good luck!

Question 1 (3)

Given the barcode information tables below, design the barcode for a product with EAN code

8435237100131
T Inverse Reverse
code code
0 1110010 0001101 0100111
1 1100110 0011001 0110011
2 1101100 0010011 0011011
3 1000010 0111101 0100001
4 1011100 0100011 0011101
5 1001110 0110001 0111001
6 1010000 0101111 0000101
7 1000100 0111011 0010001
8 1001000 0110111 0001001
9 1110100 0001011 0010111
Non-coded Coding of
digit coded digits
0 T11111- NSNS
1 I IRIRR-NNNNNN
2 I IRRIR-NNNNNN
3 I IRRRI - NNNNNN
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Answer at last page!

Question 2 (6)
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MM
10 kQ2 *~

10 kQ2

a) What are Ohms Law and Kirchhoff's Circuit Laws?

b) If we place two resistances in series, what is the total resistance value?

c¢) If we place two resistances in parallel, what is the total resistance value?

d) What is the resistance value of an ideal voltmeter and amperimeter?

e) If at the place of 'MM' (multimeter) in the circuit above a voltmeter is placed, what would
it indicate?

f) If at the place of MM' (multimeter) in the circuit above an amperimeter is placed, what
would it indicate?

Question 3 (4)

a) Write an Octave program that shows the function f{x) = x*— x — 1 in the interval [-2 .. 2]
with 201 points

b) In the same figure, plot with Octave the derivative of the function, f(x) = dy/dx.

Question 4 (5)

Explain in your own words how GPS (Global Positioning System) works.



Question 5 (2)

Explain the difference between the operations

~2
and
N2
in Octave / MATLAB

end
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e Escreva o seu nome, n° de aluno e curso em todas as folhas que entregar.

e Nao ¢ permitido falar com os colegas durante o exame. Se o fizer, tera a prova anulada.
Desligue o telemovel.

e (Caso opte por desistir, escreva “Desisto”, assine e entregue a prova.

e (O exame tem 5 perguntas e a cotacdo de cada aparece entre paréntesis.

e Faca letra legivel.

e Boa sorte!

Pergunta 1 (3)

A construcdo de codigos de barra estd baseada nas tabelas mostrada abaixo. Desenho o

codigo de barra para o produto com codigo EAN 8435237100131

T Inverse Reverse
code code
0 1110010 0001101 0100111
1 1100110 0011001 0110011
2 1101100 0010011 0011011
3 1000010 0111101 0100001
4 1011100 0100011 0011101
5 1001110 0110001 0111001
6 1010000 0101111 0000101
7 1000100 0111011 0010001
8 1001000 0110111 0001001
9 1110100 0001011 0010111

Non-coded Coding of
digit coded digits
0 I11111- NSNS
1 I IRIRR-NNNNNN
2 I IRRIR-NNNNNN
3 I IRRRI - NNNNNN
4 TRIIRR-NNNNNN




IRRI IR-NNNNNN
TRRRI I -NNNNNN
TRIRIR-NNNNNN
TRIRRI - NSNS
TRRIRI-NNNNNN
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Reposta na dltima pagina (que deve entregar)!

Pergunta 2 (6)

A figura abaixa mostra um duplo divisor de tensao.
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a) O que ¢ a Lei de Ohm e as Leis de Kirchhoff?

b) Se colocamos duas resisténcias em série, que sera a resisténcia total?

¢) Se colocamos duas resisténcias em paralelo, que sera a resisténcia total?

d) Qual a resisténcia de um voltimetro e amperimetro ideal?

e) Se, no lugar do 'MM' (multimetro) no circuito acima, um voltimetro ¢ colocado, o que o
aparelho indicaria?

f) Se, no lugar do 'MM' (multimetro) no circuito acima, um amperimetro ¢ colocado, o que o
aparelho indicaria?

Pergunta 3 (4)

a) Escreve um programa em Octave que mostra a fungdo f{x) = x*— x — 1 no intervalo [-2 .. 2]
com 201 points.

b) Na mesma figura, faz um plot do derivado e integral da funcdo, /'(x) = dy/dx e | f{x)dx,
respectivamente.



Pergunta 4 (5)
Explique nas suas palavras proprias com funciona GPS (Global Positioning System).
Pergunta 5 (2)

Explique a diferencga entre as operagoes
~2

e
A2

em Octave / MATLAB

fim
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Answer to question 1 here (resposta para pergunta 1 aqui):




