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Questions 9 through 11 deal with the switched RC circuit below. Assume that the capacitor has no
charge to begin with, and assume that V4 and Vg are constant dc voltages.

)

(10)

(11)
correct expression for Vg, given the polarity shown?
Q&‘m . PR l trg (VI vy

() "V,

(¢ Vg + & *

(d) VA - VB Vﬂ I—: o ,

() Vp-Vyu L
Ve =1 @:ES =

(12)

switch P E— R
| ;
oo WA~
Ve Vi

Immediately after the switch is closed (i.e., the circuit is not in steady state yet), what is the
correct expression for Vi, given the polarity shown?

@ O

) Va

(© Vg

(d Vao-Vp
() Vp—-V,

A long time after the switch has been closed (i.e., the circuit is in steady state), what is the
correct expression for V¢, given the polarity shown?

0
% Vi, L EuLel CHprG EP
oPbv

(© Vg
(d Va-Vg @
() Vp-—-Vyu ﬁ C AP C(RCuvIT

A long time after the switch has been closed (i.e., the circuif is in steady state), what is the

-

What is the voltage amplitude (not peak-to-peak) for the ac signal: 2 sin (5t) V?

(@ 1
(b) 2
(c) 4
d 5

- (e) 10




(13)  What is the frequency, in units of Hertz, of the ac signal: 2 sin (5t) V?
5

(a)
() 5m

‘ (©) S

i @) 10m
(e) 5/(2m)

(14) What is the equivalent impedance, in rectangular form, of the series combination of 1<0°>

and 1<90°>?
@ 2+2
(b) 2-2
(c) 0
(d 1+j
) 1-j

(@5 ) You purchase an LED with a forward bias voltage off The manufacturer claims the

most efficient current for good brightness and low powerToss C@, Ifusing a 5V power
supply, what resistance value should you put in series with the diode to achieve the

ded current?

@ ssoa 1T ve &

() 5030 o»b;.__vw\—{u

© 5003 Q |

@ 150 SV - R

i, AR

Va = 5V ~Veov 1R o R-:r_ ~30mA

—

= 0.1
Questions 16 through 18 deal with the cucmt shown below. Assume that the diode is idea (e.,
has a 0V forward bias voltage).

R,
MV

VO ® s @ Ot

T
\Z

(16) Using a KVL equation in loop A, which expression below is valid?
(@ Vi=LR+hRy

(®  Vi=-IiR1 -LRy

) Vi=LRi+ {0 -1)Ry

@ Vi=-LiRy - -1)R,

e Vi=LR + [+ 1Ry




(17) ) What condition is required for the diode to be forward biased? => T, *I' 7O

(@ V<0
® V>0
(c +V,>0

) V,-V,>0
e V-Vi>0

(18) JIfV, = OV (short), V, < 0, and R; = R, = R, what is V4?
G N

© -V,
@  Vy/2
© —V,/2

T ;V‘ ~Va
t

3
T,70 =

N

v, <o
= DIDE FoRward Bl1A<ED

(19)  Which circuit below has the diode in the proper place to provide flyback protection for
switching the inductive load on and off?

inductive load

switch (e'g's relay COil) 1\
o” o v, <o
(@ N
Vs
P
(v._(
inductive load +
switch (e.g., relay coil)
o” o
(b)
+
Vs
inductive load
switch (e.g., relay coil)
¥ o——— T AN
(c) +
L1




inductive load
switch (e.g., relay coil)

o o——gto—- AN\
) |

O'vs <]

(e) None of the circuits above is properly set up for flyback protection.

Questions 20 through 22 deal with the circuit below where R; =R, =R.

Vpe=07
Vo =Ve +Q7v
When the transistor is in saturation the voltage at the base of the transistor (relative to
ground) is ot =
(@ 0V = v V. o
® 07V Vg = Ve + 07 of- on & TaR

) LR — ‘ —0.24
@i (FRhrery] ) e

(e) Isz -07V

When the transistor is in cutoff the voltage at the collector of the transistor (relative to

ground) is
A
(c) 0.7V

@ Vi Ve = Vot ~ Tt By =Vaut

€ Vout




(28)

29

i I 5
(e)
e

An all-OR realization of B(C + A) is
(a) B+C+A

(b) B+C+A
(c) B+C+A

(d B+C+A
() B+C+A

How many AND gates can be packaged on a standard 14-pin DIP, with direct pin access to
all inputs and outputs?

(a) 1 v —
b 2 Kg
(c) 3 . =K
@ 4 ”{>D~ =

(e) 6

If onl ates can be used to build a circuit for the following expression (i.e., no

INVERTERS are allowed ... inverters must be built with NOR gates), how many NOR
gates would be required? Note - Do not try to simplify or change the expression ...

implement it as is.

B+C+A
(a) 2
b 4
C
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Table 7.3 Selected PicBasic Pro math operators and functions -

A+B Add AandB
(uortCfs | A’ Subtract B from A
RN A*B Multiply A and B =
(7"’; 6/}[}6:\%( 1 A/B Divide Aby B — 6 MISCRL DIV S =D REmMArdA Dlartn
*(—E A S A<<n Shift A n bits to the left ‘
ey A>>n Shift A n bits to the right
Y 9 COS A Return the cosine of A
on AMAXB Retumn the maximum of A and B
» AMINB Return the minimum of A and B
LL SIN A Return the sine of A ‘
: ‘ SQR A Return the square root of A
Max VateE s A&B Return the bitwise AND of A and B
AlB . Return the bitwise OR of A and B
le — é 5 S 3 5' A*B . Return the bitwise Exclusive OR of A and B
- = ) ~A Retumn the bitwise NOT of A

S

32 ~8(T oL T(PLlICTTIow [woRD 5!‘#'6«/0@0\ e;cif;
A

Dep

Table 7.4 PicBasic Pro logical
comparison operators

equal )

<orl= not equal

less than

greater than ) ‘ .
<= less than or equal to
>= greater than or equal to : ﬁ S

) ( £ TKEW .- S
R - A ) : S¥reres
r~ o %ﬂ' ‘Fz\r ¢ Oﬁ\{)dunj
Cowp aTIopn S

- . OR |
\ B

aVAS I‘('\ XJ(L
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z \7.9 METHOD TO DESIGNA
'“ MICROCONTROLLER-BASED SYSTEM

P-26y¢

~

Define the problem

: Draw a functional diagram - - @
Identify I/0 requirements /@ w/ oo, coart

Select appropriate microcontroller models P1< 16 F84¢
Identify necessary interface circuits

Decide on a programming language ¢ \<8tsic Pro
Draw the schematic

Draw a program flowchart

© % N S L A W N

Write the code

~
S

Build and test the system
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PicBasic Pro Program for Security System Example P . 2 5) 5=
—

' se

' PicBasic Pro program to perform the
' pystem presented in Section 6.6

curity.bas

control functions of the security

' Define variables for 1/0 port pins

door_ or_window Var PORTB. 0 ' signal A

motion Var PORTB.1 ' signal B

c Var PORTB.2 ' signal C

d Var 'PORTB. 3 ' gignal D

alarm Var PORTA. 0 ' signal Y

' Define constants for use in IF comparisons

OPEN Con 1 ' to indicate that a door OR window is open
DETECTED Con 1 ' to indicate that motion is detected

Low

' Make sure the alarm is off to begin with
alarm

' Ma

always:

in polling loop
NIEf ((c == 0){And

If (door_or window ==_OPEN) Then
High alarm (:i)

Elge

Low alarm @ )
Endif

== 1)) Then ' operating state 1 (occupants
'  sleeping)

Else
If ((c == 1) And (d == 0)) Then- ' operating state 2 (occupants away)
If{(door_or_window == OPEN) Or (motion == DETECTED)) Then
High alarm
Else
Low alarm
Endif
Else ! operating state 3 or NA (alarm
' disabled)
Low alarm
Endif
Endif

Goto always

End

' continue to poll the inputs
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