








• Exercise 7:

a) “CONF:FRES” configures the multimeter for 4-wire resistance measurements.

b) The command “READ” triggers a measurement from the multimeter.

c) Wiring an error cluster through the GPIB blocks ensures that they are executed in
the right order; it also allows one to track the error messages.

• Exercise 8:

a) A formula node, which compute the value of the resistance as a function of the
temperature; and two while loops: the outermost makes sure that the program runs
until the stop button is pressed; the innermost one makes sure that the resistance is
recomputed every time the ok button is pressed. There are also the following blocks:
a greater than zero block, which verifies with the input is larger than 0; A select
block, which assigns two different values to the constant c according to whether the
temperature is above or below 0.

b) If T ≥ 0
R = 100×

[
1 + 0.0039083× T − 5.775× 10−7 × T 2

]
.

If T < 0

R = 100×
[
1 + 0.0039083×T − 5.775× 10−7×T 2− 4.183× 10−12× (T − 100)×T 3

]
.

c) 0 ◦C→ 100 Ω; 100 ◦C→ 138.505 Ω
d) 0 ◦C→ 100 Ω; 100 ◦C→ 100 Ω
e) The output of the program is the same as in task d). However, the program keeps on

recomputing the value of the resistance, which is not very efficient computationally.

• Exercise 9:

• Exercise 10:

a) R = 109.0483 Ω
b) s(R) = 4.07× 10−2 Ω; hence, uA(R) = s(R)/

√
7 = 1.54× 10−2 Ω

c) The extreme points of the 95% confidence interval are 109.0483±2.57×1.54× 10−2 =
109.0483± 0.0395. So the 95% confidence interval is [109.0088, 109.0879].
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d)

uB(R) =
1√
3

(
0.03

100
109.0483 +

0.03

100
100

)
= 3.62× 10−2 Ω.

Hence,

u(R) =
√
u2A(R) + u2B(R) = 3.93× 10−2 Ω.

e)

T =
1

γ

(
R

R0
− 1

)
= 23.50 ◦C.

f) u(γ) = 1.732× 10−5 ◦C−1; u(R0) = 3.464× 10−2 Ω. Now we compute the sensitivity
coefficients:

cR =
∂T

∂R
=

1

γR0
= 2.5974 ◦C Ω−1.

cγ =
∂T

∂γ
= − 1

γ2

(
R

R0
− 1

)
= −6.1045× 103 ◦C2.

cR0 =
∂T

∂R0
= − R

γR2
0

= −2.8324 ◦C Ω−1.

Finally,

u(T ) =
√

(cRu(R))2 + (cγu(γ))2 + (cR0u(R0))2 = 0.18 ◦C.
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