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92 Which of the following substances is sometimes used as the semiconductor material in junction field-effect transistors (JFETs)  (a) Gallium arsenide (b) Mica (c) Glass (d) Polystyrene (e) Porcelain 93 Suppose that five resistors, each one having the same ohmic value as all the others, are connected in parallel, and the entire combination is connected to a 12-V battery How does the current through any one of the resistors compare with the current drawn from the battery  (a) The current through any one of the resistors is 5 times the current drawn from the battery (b) The current through any one of the resistors is the same as the current drawn from the battery (c) The current through any one of the resistors is 1   5 as great as the current drawn from the battery (d) The current through any one of the resistors is 1   25 as great as the current drawn from the battery (e) It is impossible to answer this without more information 94 Figure Exam-7 illustrates a method of (a) wireless-only encryption (b) end-to-end encryption (c) wireless tapping of a cell phone set (d) wireless tapping of a cordless phone set (e) dual-diversity shortwave reception 95 In Fig Exam-7, the box at the top contains a query symbol ( ) What type of device should this be, in order for the system to perform its intended task  (a) A low-frequency receiver (b) A microwave transponder (c) A video and data receiver (d) A wireless transmitter (e) A GPS receiver 96 Some substances cause magnetic lines of flux to bunch closer together than they would be if the magnetic field existed in a vacuum This property is known as (a) electromagnetism (b) diamagnetism (c) flux magnification (d) flux constriction (e) ferromagnetism
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		where the transition from the second to the third line uses the following facts: expectation and time-integration are linear operators and the impulse response h is deterministic Eqn (441) shows that the mean of the output process is the convolution of the impulse response with the mean of the input process In the case where the system is causal and the mean of the input process is constant, the mean of the output reduces to  y (t) = H(0) w
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		97 In digital audio tape recording and reproduction, the noise can be practically eliminated because (a) noise is analog in nature, and can be nulled or filtered out without degrading the digital signals (b) noise is digital in nature, and can be eliminated by means of specialized computer programs (c) music and voices are digital in nature, and can be reproduced multiple times without distortion (d) music and voices are analog in nature, while noise is digital and can therefore be canceled out (e) Forget it! In a digital audio tape recording system, noise is a more serious problem than it is in an analog system
The output autocorrelation function is slightly more complicated to derive Its derivation is addressed in two steps First, from eqn (429), we  nd an expression for the cross correlation between y and w,
Rwy (t1 , t2 ) = E w(t1 )
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		98 Imagine a capacitor and resistor connected in series, such that the capacitive reactance is equal to  200   and the resistance is equal to 200   at a frequency of 70 MHz How are the instantaneous current and the instantaneous voltage related  (a) They are in phase (b) They are 90  out of phase (c) The current leads the voltage by 45  (d) The current lags the voltage by 45  (e) None of the above are true 99 The amount of current that a silicon photodiode can deliver in direct sunlight depends on (a) the forward breakover voltage (b) the thickness of the substrate (c) the surface area of the P-N junction (d) the applied voltage (e) the reverse bias 100 Fill in the blank to make the following sentence true:  Electrical current can be expressed in terms of the number of passing a given point per unit time  (a) neutrons (b) webers or gauss (c) charge carriers (d) wave cycles (e) isotopes
Rwy (t1 , t2 )
1
E w(t1 )
E w(t1 )w( )
2
Selecting, acquiring, and cataloging books and journals   Assisting and furthering the education, reading, and
Rw (t1 ,  )h(t2    ) d  Rw (t1 , t2    )h( ) d  (442)
Second, we derive the expression for the autocorrelation of y,
3
Ry (t1 , t2 ) = =
4
h(t1    )
E w( )w( )
5
h(t1    )Rwy ( , t2 )d  h( )Rwy (t1    , t2 )d  (443)
6
Rwy (  ) = Ry (  ) =
(444) (445)
7
The Fourier transforms of eqns (444-445) provide the cross power spectral density of y and w and the power spectral density of y Swy (j ) Sy (j ) = Sw (j )H(j )  = H(j )Swy (j ) = H(j )Sw (j )H(j )   (446) (447) (448)
8
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