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() Which type of memory in a flash PIC allow programs (software) to be stored and over-
written via a PC?
(a) RAM
(b) ROM
() EPROM
(d EEPROM
(e) HD
2) If a PWM signal is high for 5 ms and low for 10 ms during a single period, what is the duty
cycle of the signal?
(a) (1/4) * 100%
(b) (1/3) * 100%
(c) (1/2) * 100%
d  200%
(e) 300%
?3) The PicBasic POT command is typically used to measure
(a) voltage
(b) current
(c) capacitance
(d) inductance
(e) resistance
)] Given that PORTA .4 on a PIC16F84 is an open-drain output, if a resistor (of resistance R)
is attached from a 5 V supply to pin RA4, what could you say about the current through the
resistor after the following statement is executed?
High PORTA.4
(a) 1t would increase gradually (over a few tenths of a second)
gradually (over a few tenths of a second)
imately SV/R practicall 1mmed1ately
(d) it would be approx1mately R/5V practically immediately
(e) it would be 0
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(8) In PicBasic, to what value would the following expression evaluate:

2+2%2/3%*3

(a) 2

(b) 3

(c) 4

@ 5

() 6

(9)  In PicBasic, what’s the largest positive iﬁteger that can be represented with a WORD

variable?

(a) 216

© 2°

@ 28-1

(e) none of the above

Questions 10 and 11 assume the following PicBasic assignment statement has been made:

TRISB = $A3
(10)  What is TRISB.4?
@@ 0
(b) 1

(c) uncertain

(11)  What is TRISB.5?
(a) 0
(b) 1
(©) uncertain

(12) A negative phase angle shifts a wave in the which direction? .
(a) to the right along the time axis Sehn (b)t ’ ¢S
(b)  to the left along the time axis
(c)  up along the vertical axis = sin L&J Cf + teb’]
(@ down along the vertical axis
(e) phase angle changes do not shift a wave left/right or up/down
A measurement system exhibiting phase linearity shifts all frequency components by the
same amount of I—— ﬁ
(a)  phaseangle = - — = Y CowSTANT
(b) amplitude Qj K w > néA w
c frequency
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(14)

The cutoff frequency for a frequency response is defined to be at the point where

a the output amplitude is half the input amplitude ()
(b)  the output power is half the input power 0"#
c e output power is 0.707 times the input power

(15)

(16)

17)

(d the frequency is 0.707 times the fundamental

(e) the frequency is half of the fundamental P ' ) Aﬁ—-— ‘— > 7‘
<A »X Pin

What happens to the magnitude of the impedance of a capacitor when the mput frequency

increases?

(a) it decreases

(b) it increases

(c) it stays the same

In a typical measurement system, with a single cut-off frequency, what can you say about
the attenuation in the output amplitudes for frequencies just above (but close to) the cut-off
frequency?

(a) there is full attentuation

(b)  there is partial attentuation

(c) there is no attenuation

If the transfer function of a measurement system (with s replaced by jo) is given by:

oL
G(o) = T
What is the output-to-input amplitude ratio?
(@ 0
(b 1
(c) 172
@ VN2 )

© 42

If the transfer function of a measurement system (with s replaced by jo) is given by:

X)Z’: ~G(jo) = IL &Aa:_'\_:: \6@#\{

‘What is the phase relationship between the input and th t? .
is the phase p between the inp e outpu ¢$¥6(S“J5

@ the output lags the input by 4@

(b)  the output leads the input by 45° )
(© the output lags the input by 90° L
(d)  the output leads the input by 90°

(e)  the output is in phase with the input % — X i — 4— C\ +J3
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(25)

(26)

When you increase the gain magnitude of a 741 op amp circuit (e.g., a noninverting
amplifier), the bandwidth of the circuit

(a)

(c)
(d)
(e)

increases ~
@B)__ decreases) SE€E NEAT Pﬁ‘@ﬁ)
remains unchanged

becomes negative
becomes infinite

An op amp follower circuit is useful because

(a)
(b)
(c)
(d)

()

the output is fixed (i.e., doesn’t change) even when the input changes

the output voltage is equal to the input voltage and the input current is almost zero
the output voltage is equal to the input voltage and the input current is very large
the output voltage is the negative of the input voltage and the input current is almost
ZEero

the output voltage is the negative of the input voltage and the input current is very
large




Questions 27 through 30 deal with the circuit below, where the op amp is an LM741 with an output

short circuit current of 25 mA, and a maximum output voltage swing of +/- 13.6 V. NOTE: do

not assume the op amp is "ideal."
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The open-loop frequency response curve for the op amp, as provided by the manufacturer is:
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(27) If Vip=10V, and R=1kQ, what would you expect for V,; for the real (not ideal) op amp?
(a) 5V
(b) -20V
(©) 20V
d -13.6V
(e) 13.6V
(28) If V;,=5V, and R=1kQ, what is the magnitude of the current the op amp is sourcing or
sinking at the output?
(a) OmA
(b) 25mA
(©) SmA
(d) 10mA
@ 20mA@\
2




(29) If Vi, = 2 sin(2nft) V, and R=1kQ, which of the below frequencies is the highest input

frequency (f) that will result in the expected amplified output voltage amplitude (without

we)GANIZ 2 G eeev. oaed)

(b) 1,000 Hz
(c) 10,000 Hz £

100,000 Iy —— W V6485 BFLow Vga —oFF
(e ,000, z

(30)N If V;;=5V, What is the smallest R can be and still have the op amp circuit work properly
(i.e., the output voltage will be as expected)?

o P

© -4 ‘

d 1kQ i _m LR\ F{200]
Ee)) 2kQ) = R 7 Toan 25' A

(31) Because the highest frequency a typical human (with good hearing) can hear is
approximately 20 kHz, the sampling rate for standard audio CD technology is closest to

(a) 4 kHz

(b) 9 kHz

(©) 11 kHz

(d) 40kHz

(e) 44 kHz
(32) How many different output states can a 4-bit A/D converter represent?

(a) 16

(b) 15

() 8

(d) 7

(e) 3

(33) If using a 4-bit A/D converter with an input voltage range of —5 V to 5 V, what is the
minimum change in input voltage that would guarantee a change in the digital output for
any starting value of input voltage?

@ 5V/2
(b) 5V/4
© 5V/8
@d 5V/16
() 5V/32

10
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