Simple measurements using a temperature sensor

The data displayed in Fig. 1 shows the variation of pd. V with celsius famperatire 8 obiainad
using two different femperature senscrs & and B.
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Fig.1

Q1 Define these terms which describe the performance of a sensor:
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Q2 Calculate the sensitivity of sensor B from the information on the graph [ Fig 1]. Show your working
below and annotate Fig. 1 to make your method clear
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Q3 Calculate the sensitivity of sensor A at temperatures of 15°C and 35°C from the information on the
graph [ Fig 1]. Show your working below and annotate Fig. 1 to make your method clear
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Q4 Estimate the temperature at which the sensitivity of sensor A is equal to the sensitivity of sensor B.
= D _ VO
temperature = ...... 75 W gk W g8 Moyl 8
Explain how you arrived at your answer.
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Q5 Calculate the temperature resolution of sensor B if the voltmeter used can only read SmV increments.
Use the value of sensitivity the you calculated in Q2. Show your working below.
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Q6 Explain why a student might choose to use sensor A for measuring a temperature of around 15°C but
would choose sensor B for measuring a temperature of 35°C.
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Trolley down a ramp

mg 0 Fig.2

Q1 Explain why the force I accelerating the trolley down the ramp is less than the weight [mg].
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Q2 The force F'=mgsing Using Newton’s second law F = ma show that the acceleration
down the slope is equal to g sin €
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Q3 Ifthe trolley starts from restthen V> = 2as Rearrange this formula to make a the subject.
What measurements would need to be made to obtain a value of a?
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Q4 The value of a could be measured for a range of slope angles 6. Suggest a suitable graph that could be
drawn to obtain a value of g and explain how the value of g could be calculated.

ad-= Oswﬂe

Se (\}

P S

> 2056/1\8')

' \f?—, 205

= ¥
a p

=3

25

D

(478 a[s=6;
§‘OP2 %Sc%ﬁ%ig,

«—

Q5  The table below contains experimental data. Use this to find a value of g using a suitable graph.
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V/ms™

s/m
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a

NG

10.0

1.35

0.800

.92

Vo V4

o, 74

15.0

2.01

0.800

4,04

2.53

02549

20.0

2.32

0.800

e 4

236
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25.0

2.58

0.800

6.6b

4,16

0,521

30.0

2.92

0.800

4,33

©.500

35.0

3.00

0.800

a.00

6.574

40.0

3.18

0.800

0.643

The data is not perfect.

Show your working on the graph
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