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Friday, 01/11/2013
8:30 - 11:30 AM

P.0.BOX 2707 Kigali, Rwanda Tel: (+250) 255113365

ADVANCED LEVEL NATIONAL EXAMINATIONS, 2013,
TECHNICAL AND PROFESSIONAL TRADES

EXAM TITLE : Analdg and Digital Systems

OPTIONS: - Computer Electronics (CEL)

- Electronics and Telecommunication (ETL)

DURATION: 3hours

INSTRUCTIONS:

The paper contains three (3) sections :

Section I: Fourteen (14) questions, all Compulsoiry; “ S5marks
Section II: Five (5) questions, Choose any three (3); 4Smarks
Section III: Three (3) questions, choose any ONE (1) 1S5marks
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Section I: All the 14 questions are compulsory S55marks

01. Define the following terms : 3marks
a. Code converter
b. A flip-flop
c¢. Modulus of a counter
02. Minimize the following Boolean expressions by using karnaugh map (k.map).
F(W, X, Y. Z) =2 m(0,1,2,4,.5,6,8,91213,14)
Fe ABc+FEBch + ABC +ABCD 2marks

03. Learn the JK flip-flop waveform below and draw out the corresponding waveform

of Q and Q . Assume that at the initial the Q =0 (Low state). The clock signal is
activated on High-to-Low transition. 2marks

e T E

04. Find out the transfer function of the closed loop control system below. 3marks

8 Input b,
[ Y G ol * Output
-~
Va
Signal Feed-back

Summer

05. Refer to the binary ripple counter of figure shown below; determine the modulus of
the counter and also the frequency of the flip-flop Q3 output. 6marks
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06. What are the methods for obtaining sine wave output from an inverter? / Smarks
07. What are the main blocks of a switched mode power supply (SMPS)? « 7 B5marks
08. Identify different types of inverters or DA-AC converters. 6marks
09. Identify two (2) among different types of protection functions that a series-pass
transistor voltage regulator can include. - 2marks

10. Identify different types of memories based on the way data access the memory.
4marks

1. Consider a family of logic gates which operates under the static discipline with the
following voltage thresholds: V, =1.5V; V_ =0.5V; V,=3.5V and V,;=4.4V. Determine
the noise margins. 6marks

12. What are the two main difficulties of variable frequency system? 2marks
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13. Refer to this figure below,

+5W

Ri= 5
4k il =3

Ry =
- 3
kS

E

L
BR0EE

_«Imﬁ,(,‘l b

=
E

Calculate: a) The Discharging time (T.) b) The charging time(T,)
c) The oscillation time(Period), d) The oscillation frequency
e) The duty cycle Smarks

14. The speed of an electric motor is directly proportional to voltage such that N=20V
where V is Volts and N in rev/min. The motor is controlled by a power supply which
has an output voltage related to the position of the control knob by V=2 (in degrees).
Draw the block diagram and deduce the overall transfer function. Determine the
output speed when the knob is set to 60°. 4marks

Section II. Choose and answer any three (3) questions. 30marks

15. Clearly describe the working principle of 555 timers by using internal equivalent

circuit - 10marks
16. a) Identify the main components of a programmable Logic Controller (PLC). 9marks
b) What is a Ladder Logic? 1mark
17. Identify the function represented by the module shown below. Determine the Boolean
expression of each output and implement it using only NAND gates. 10marks
- 00 OuUTO
01 OUT1
L 10 OuUT?2
~11 OuUT3
2
E S1S0
18. Consider the circuit shown below and answer to following questions : 10marks

a) What type of circuit is represented?

b) If each flip-flop has a propagation delay of 10ns, determine the total propagation
delay time. A

c) Determine the maximum frequency (in MHz) at which the circuit is operated.

d) Develop a timing diagram showing the Q output of each flip-flop.

JIGH
FFO FF1 FF2 FF3
Qo Q: Q Qs
Jo I 1 Iz d 3
T e e b
Ko K, K> K;
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19. a. Give the function performed by the following circuit. 1mark
+V

$

<

AG——H—<
B

b. Describe each part of the following SFC. 9marks
o=
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Section III. Choose and answer any one (1) question 15marks

20. The following is a block diagram of a typical pulse width modulation adjustable speed
drive configuration of a motor; determine the function or variable type represented
on the diagram by letters A, B, ...., I and specify the six (6) basic protections that
must be performed on such circuit. 15marks

£

21! a. Describe the term PID in the automation control system and give its block and

Transfer Characteristic. 8marks

b. In the automation system describe a PI block and give the Output Characteristics

of it. Tmarks

22. After analyzing and giving the function of the following ladder diagram, convert it
into STL and FBD. : - 15marks

0.0
| | l I : I’ )—4——- Output Coil Instructicon
i | [ N

QOo.o

a
| )
5
|
I

WDA/ TVET/ CEL 2 & ETL 2 - Analog and Digital Systems — Year 2013 - T005-Page 4 of 4



A e e
m@rmuwm ~,s ;@Lw@;@ X“X g@fc W
?ﬁ«,‘; F@ar 0t o me:j Bkm?(; oﬂm,cu 'D(Z\_u,tu Lo,’\uﬁrgﬁ , (g&&&j’

ot bt ] wadoon . A . 3mar,
s a 3 ‘47[%.

9] ﬂ\;mooﬂu@ua (Wd W*’f) d& a mmfif s s Wxx Www@{r

W!@Wci% aé?%W /@%0724

Mt s bad & Ha sudbielf stald o fu,ll\ﬂ.ot ,
i *f‘e\L Cow&t &Lfm&v&i % N i

be. ,m)F(wﬁx‘ yi2) = 2,,(0,1 ek 3 2 9, /ﬁ, 13, M)

L) F, kBg +E>L1> +A’E>C + ABCH

NP

{ 1
\|_0® | of | Ad uaa, Pl e b

- e

C abemme e bk o

il : 7T [T |

1@15 |

Nl h g

OQ \'\T‘Q'\i ‘;\’V«{ o K36 &CDWVE,J . H1)’f€\ '(_as lm
b e : , | ey

o

Page 1 of 16, WDA 2011




Do not
| write in

é’ G ﬁi @ e O‘ — 1 this margin

@Q-—.QO ST ey e 0320909090 - - SMCU\L\

- e oo - R e

_f;f;;.“_ﬂffif;,ﬂ,_\W.«qﬂ,g_e‘fm_wg&QvQ,,.v._‘w@@mm L0l |

2 ~~6f99@{ r»-:-'—w@wu-+e»@r\-,€»a@m-www = = g ,

Qb5 Eils Gipds b

“,wmwﬁ_wg{,g*;‘@_ge : = Gk = ¢ e
; P 5. T TR 00 ..

N _:m;mmwt e et e A e
=0 &J—fxﬁ GMC£4~MMQ£AC&M‘7~ (L@LOAA #éttﬁg%

WER L e : Sy
E Tﬁww !/f,q cownder i st able fo Jin.ijﬁv;mﬂff&i _ido0o thats | 7
bt /&av; iw%t S kel slatin fﬁ:muwoa & Aodd A pwerks
E rﬁ\wfre oy L T %{tﬁm Gouike, - R

-

Page 2 of 16, WDA 2011



— this m.

| S marks.

lmiwEiljfi&mgwlgl&:%g;]igé;M = S
A \\'\W&{ A el ~l:¢( = s = =
2. Wik %Mi(“w-j A«Mf‘;ej\ 77777 »w-gghf\a,r";{) :
J
25 Pewq %Ym,]\a(w*w /l Sy - o e e
S e ~~% »~~—Q‘-"t/;\»t Aﬂcﬁﬁ—sﬂ _ound| ,{\,Q-{ez = e

5 C,Qo.dqf-. fwvi 5)0 m\rer'tm ( j}c_ Ac cowverass ).
E =+ 4‘“}\ %\/Qwu Savedis A =
:\’e\z\u Nwwﬂmwﬂf A TR TS

T ;“4 O line it or Aine-

. e %&u waveclis o audowouows  fuuecdies 4
xwvﬁftmwd

= 5

S
Z .

N Jdr?k

W Swuwl\\w :

e womnudetad  fustd {»u A

Joue wdar g v&l{—? S%ﬁ wwuﬁ{ ((Uxi),t

Cmg;‘,uw 0&7 &a;x

GO

e AT

l}"’m( ko

= Fored  omaaaladed \WW&L A =
M C»u‘bw(t +m-‘iﬂ~m i L =T o
= T ¢WM&‘\ ape s A LLMhLlM w&-’ iﬁm’c
— Thurmal — choadn 4 s =
- Ouer. voliapr miaat\ﬁﬂwj
AQ- 'Tﬂ\g % RAL WD MQM,.LNJ&\ m}f;ﬁ T dakn access %@\AM
& Rodenn Acind  Mvggnia LR AN A e
— 2. Jepudi) #LCM&L& Mumm’ (Sam) 4
= - = tb{’ = Cham) M.Nz( ==

A Ol A;d cLthM»& kmww} & ,,,,,,, Copma) A

Page 3 of 16, WDA 2011



Vs R WS{&Q WM O\Mz,znvw (ra, IS0 e SHow M L Bbaok
write in
: MMG‘ L."VQ L- e =  — —  ifhismargin

N My \/g}\k — ,\/m 5

= 4.4 — 3% =4 A4

e {7 over o maole %ﬁa
. _}, 5 Qa/{ Mf vmwb,

Ton o R 0 ?‘(ZA -.HZB>C, e o £
= 07 ((4.3x3) + (Aoe(d)) x fé%cx»u) é ‘W’CIO — é WM gm

Ticn-

?w -8 tg,;; R R YR s

7( ;L 5 G g KHt
/4 ]'S}xi'o e A

-

o

MI o;fbe; Lo e, 57 St

Q@,E, ; L’b\oi = 0 67

W}c o ,;W%, R "‘,‘”\*f;p;o%i,,}f] = WN L gwea
;Wfq 5“@“ q-; Q‘”‘ 160 gy o 4ot m/w,\}mw

W W YIRS T L G

Page 4 of 16, WDA 2011




WL S o SEEmIen il s b gs SNGE e i g

| Wri.

,(S \vmm& it dg) b
N

“CC = = = e ===
= e rd - ndieeniad. - e S O S e 71”:§;1E‘»~ RS ek R e ey ”@‘§ S taey U gogtR >;
L? S 251 v

by

;Pznmétww, TR,
. . _ Pina (Grovnd) = T(’NL s)AM(or mmum) ]?m s H’A.a th v\kﬁaﬁv&

W W ) Hu olpvice VMD&MMMQQZ?

| _N o _Conveckd & deaut (@MV\N%(SZAMWJ,) Antan d?mmzw
f\/w fvsmll Wdt vd% a‘

P’rm‘& ( W”) )Wt RTE AN i N L mec ) vmd

P b m e SPr e W
W wldﬁ? e up %)F\AWU:/C;J?&M Wi

| ?mzf(w ’unti w@ww%ow&%h d‘cﬁw.»d
£ MJMM Hooudpat Moo gboder - - —gf

g = 1;“5(@41:%? vl f) 2fly i allom ok n ciar izm»%;
E A »VJ olnxm:h( }\,cuai H\LW Kyl f@f

Page 5 of 16, WDA 2011



write in

o offer LQADO 'awx b) éw\ol 45 mw/t» n.w.,t;.,  his margin

y waa 2( MVQJ) Pin b 35 o ju i AR W’V‘ Eon

= ?Jw’(—*(biév@wy\f.} m Pm A Ummd:tol 'to ‘H,uc ¢ hon Ccﬂuﬁf
= dba VLYLWYQM) % R Uy Ilbw‘es(«oe\c
_, - - bo Mk \Atgw How tioumidir o |

?I:LA ueq’ Y\ ?u\?— O ‘QﬁeuiLV'Jj w\-ﬁr‘&-&ltw

Pm% (V*} TQ\L \éH'mr Vtc f,m BV %&Q )u}h'bvh'{ VV“?K
o ) A vomsel db e 555 e 1.

E e e B cmf I - fffffffff‘f‘%
) cpo (el %r’f\ocwh > Umi)ﬂ( Emwzi

e MW\AW] 2l il{w M Kzovl) o S AR B L 1 1
DFMW(;M lwh{fafl i, 5% SR T VS S el S %AG' madlg.

w%z 1% ?5‘*“”9 m@fa{ ok chsbaemad. . ool

ki TR
s
e

'(7 5‘\;\3‘(/( P% Q"’(\'

: L) L&AOLW Q@g\ﬁ e G :H/\LW }'WWW? Wf«&til[v( PLQ .

Page 6 of 16, WDA 2011



«—-\;l

R facion opntid o SR ‘W q
vl S,(Sgosm el g loclor  gund OUTe . 0014 iy iy @Wwﬂ R,

Lo

b J— ‘ —
)

OVTOo = 1M.8, . 5 ~a

, 4
e B

+2

Py
— e

Quig - INS.‘ S B & . -
w' &

sl —
e
_

SOOTy = INL G T N S T

ouT = N 545}?1 IINEYE

/‘3

)*iﬁ\x af‘t-w\t' W - W) Lvi’ %MW Q)MWJ' wu,dip]
~)- )o""aQ IVW}M?JEM Mwﬁ pe quns =

) WXAWMWW] 7[J_. —L_ .ﬁbMH-&

Page 7 of 16, WDA 2011



1 Donot
write in

R = thismargi

A >t SMep 4 _aEes s fomars
Aee Koo, waiing A

e SR 2
= 80y xt .:m Lo ok, A - = i

j\/wug: A

2
2
&%
§
:‘w; 3 &Fdes A
7
B

T /\ £ AAA: m ,{

Page 8 of 16, WDA 2011



— thiy

A s Wy power o JMM; ,,wa() ool dosdiosel duci
S MM ~~~~ i wel dpotevend o |
= o cﬁ% > u

A:LXMJZ (&L wDC) A

G ol Lt
T

,P Ao lesd r%«zwm 4 —
Pﬂ)tgcj’ Mms 2

----- 3. c.mpgm e, ST

&, _oul Jmp,a A Consseles hxm&ij |
Fe0ANC MM 4

G MEE e\re,(L-rnp A = .
1 Lbuvnlu \/w‘z'i‘apd;g_ 4 -

{
i

Page 9 of 16, WDA 2011



i AR ST S S-S e T PRI WS L S AL g | it
P Bl at.. e
= R Pt ) IW Becvative eoulioller & o gewsrie ool

o Uoel ’F&LO\L:@C«'A Y chhowiim (voidaoller) w{ch%j vaed ju

 tndushal ,;,wk&,sxjdml-“‘ WSTEAERES 1T e
> APy Contnolles D%Qc«w()aflg o error’ sraz@u, o Hoe diﬁﬁcw«u =
lebven a vscsmned prows Vadohle aud a desied b poid
_»TQ\LWN)@OQQW M =) i ze t’ef\i 4T lla a\j’w{\j‘;

S /% Block WM a"b PID Ooudacllin: e n ™ s o

e
e o

i

Tl iR L ) = M\l(«t)«:k,,ﬁ(&)ﬁ-;k.;i—eﬁt)dt + kd a_ 0,

Uy prishetioll e o i
- &(’: \/:E;iaﬁ 3::2:& &Mti:;j tmwmf
CKd s Berivatine 7&*&;{, a way /Lw{_amfr}( !
B E - V. I~

A P propertiveld - Inkprad) Coitaoltl? 51 o pecial (ot Pip”
 Coluallar v wlidh - He devivatie (p) g Hoa ecrel s ol sed 8¢
e Condeoller owl-‘,m& “W“LB o A 3 JA,Q{-Z, A’ e

_vwhaar A0S Hae ocoer o dtaivation ) acbual waresuaed Value CP"/)/,
Fan ‘S‘dfl/wﬁ'nfUP), A =gppv. A e S N

Page 10 of 16, WDA 2011




"W

L shabenmat List). *““3’
i

S . “"”a’““’““ TN
“MW & ’Qt::"r \ Lg \\\\\\\\ B i m
: — (}’g @and  Hu
L e

-

\\\\\ e

g‘mi.sz,uich‘MMWM,,N_« Ry
o = Wod . .

lo o—"~ e W -
- e \o.f — B - s T
********* . |
e oy A e - e
B : e jbu‘< — i A — 3




