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where the numeric subscripts 1 and 2 indicate the frequencies L1 and L2 c respectively and we have used the fact that for i = 1, 2  i = fi  In subses s quent sections, to simplify notation, the symbols  1 and  2 will be used to represent the sum of the noise and multipath terms
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		10 As shown on a graph, shifting the phase of an ac sine wave by 90  is the same thing as (a) moving it to the right or left by a full cycle (b) moving it to the right or left by 1   4 cycle (c) turning it upside down (d) leaving it alone 11 Two pure sine waves that differ in phase by 180  can be considered to (a) be offset by two full cycles (b) be in phase opposition (c) be separated by less than 1   4 cycle (d) have a frequency of 1   2 cycle 12 Suppose two sine waves are in phase opposition Wave X has a peak amplitude of wave Y has a peak amplitude of 8 V The resultant has voltages of (a) 4 V pk, in phase with the composites (b) 4 V pk, out of phase with the composites (c) 4 V pk, in phase with wave X (d) 4 V pk, in phase with wave Y 13 If wave X leads wave Y by 45 , then (a) wave Y is 1   4 cycle ahead of wave X (b) wave Y is 1   4 cycle behind wave X (c) wave Y is 1   8 cycle behind wave X (d) wave Y is 116 cycle ahead of wave X 4 V and
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		Table 85 lists standard deviations for the various error components that corrupt the GPS pseudorange observables Common-mode error refers to those error sources that would be common to every receiver operating within a limited (  15km) geographic region Noncommon-mode errors refer to those errors that would be distinct to receivers operating even in close proximity For the phase observables, the magnitude of the common-mode errors would be unchanged and the magnitude of the noncommon-mode errors would be decreased by about two orders of magnitude The values stated in Table 85 should be considered as reasonable estimates, not known values The user s actual performance will depend on various factors including receiver technology, antenna technology, and the user environment With the reasonable assumption that the error components are independent, the User Range Error (URE), also called the User Equivalent Range Error (UERE) is the root of the sum of the square (RSS) of the individual error components Based on the standard deviation estimates in Table 85, standard GPS has a URE of 8-11 m The dominant error source is the ionospheric error The right column shows that for a two frequency receiver able to eliminate the ionospheric error, multipath and SV clock and ephemeris errors become the dominant error sources The translation of the range error into an estimate of the position error covariance is the topic of Section 85 The
14 If wave X lags wave Y by 1   3 cycle, then (a) wave Y is 120  ahead of wave X (b) wave Y is 90  ahead of wave X (c) wave Y is 60  ahead of wave X (d) wave Y is 30  ahead of wave X 15 Refer to Fig 12-12 In this example, (a) X lags Y by 45  (b) X leads Y by 45  (c) X lags Y by 135  (d) X leads Y by 135  16 Which of the drawings in Fig 12-13 represents the situation of Fig 12-12  (a) Drawing A (b) Drawing B (c) Drawing C (d) Drawing D 17 In vector diagrams such as those of Fig 12-13, the length of the vector represents (a) the average amplitude of a sine wave (b) the frequency of a sine wave (c) the phase of a sine wave (d) the peak amplitude of a sine wave 18 In vector diagrams such as those of Fig 12-13, the angle between two vectors represents (a) the average of the peak amplitudes of two sine waves (b) the frequency difference between two sine waves (c) the phase difference between two sine waves (d) the difference between the peak amplitudes of two sine waves
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