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his chapter introduces measurement and instrumentation systems and summarizes important concepts by building on the foundation provided in earlier chapters The development of the chapter follows a logical thread, starting from the physical sensors and proceeding through wiring and grounding to signal conditioning and analog-to-digital conversion, and  nally to digital data transmission The  rst section presents an overview of sensors commonly used in engineering measurements Some sensing devices have already been covered in earlier chapters, and others will be discussed in later chapters; the main emphasis in this chapter will be on classifying physical sensors, and on providing additional detail on some sensors not presented elsewhere in this book most notably, temperature transducers The second section of the chapter describes the common signal connections and proper wiring and grounding techniques, with emphasis on noise sources and techniques for reducing undesired interference Section 153 provides an essential introduction to digital signal conditioning, namely, a discussion of instrumentation ampli ers and active  lters The last three sections introduce analog-to-digital conversion, other integrated circuits used in instrumentation systems, and digital data transmission, respectively
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15
This value is applicable for diatomic gases with a ratio of specific heats of 14 For other classification of gases, the critical ratio may be different The gauge pressure ratio at which the feed holes become choked can be obtained for air from the ensuing equation and from Figure 738 For atmospheric exhaust conditions, air bearings have choked feed holes at Kgo = 04 at a supply pressure in excess of 55 lbf/in2 gauge Thus, a higher supply pressure at a higher value of Kgo is often recommended Kgo =
Upon completing this chapter, you should be able to:
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		One Locus Number of gamete types produced by an F1 multihybrid Number of different F2 genotypes 2 (A, a) 3 (AA, Aa, aa) Two Loci 4 (AB, Ab, aB, ab) 9 (AABB, AABb, AAbb, AaBB, AaBb, Aabb, aaBB, aaBb, aabb) Three Loci 8 (ABC, ABc, AbC, Abc, aBC, aBc, abC, abc) 27 (AABBCC, AABBCc, AABBcc, AABbCC, AABbCc, AABbcc, AAbbCC, AAbbCc, AAbbcc, AaBBCC, AaBBCc, AaBBcc, AaBbCC, AaBbCc, AaBbcc, AabbCC, AabbCc, Aabbcc, aaBBCC, aaBBCc, aaBBcc, aaBbCC, aaBbCc, aaBbcc, aabbCC, aabbCc, aabbcc) Number of different F2 phenotypes Number of F2 as extreme as one parent or the other Distribution pattern of F2 phenotypes 3 1/4 (AA or aa) 1:2:1 5 1/16 (AABB or aabb) 1:4:6:4:1 7 1/64 (AABBCC or aabbcc) 1:6:15:20:15:6:1 (A 2n 1/4n a)2n 1 n Loci 2n
Recognize the principal classes of sensors Design proper circuit connections to minimize noise in  oating, grounded, and differential-source circuits Understand the concepts of shielding and grounding Specify, analyze, and design instrumentation ampli ers and simple active  lters Understand the processes of analog-to-digital and digital-to-analog conversion, and specify the requirements of a data acquisition system Design simple instrumentation circuits using op-amps and integrated circuits Understand the basic principles of digital data transmission
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		the rules of inheritance. Biometricians used statistical techniques to study traits characterized by continuous variation and claimed that single discrete genes were not responsible for the observed inheritance patterns. They were interested in evolutionarily important facets of the phenotype traits that can change slowly over time. Mendelians claimed that the phenotype was controlled by discrete  genes.  Eventually the Mendelians were proven correct, but the biometricians  tools were the only ones suitable for studying quantitative traits. The biometric school was founded by F. Galton and K. Pearson, who showed that many quantitative traits, such as height, were inherited. They invented the statistical tools of correlation and regression analysis in order to study the inheritance of traits that fall into smooth distributions.
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