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SECTION A

Answer ALL the questions in this section in the spaces provided.

A moving coil instrument has a full scale deflection voltage of 80 mV. The
instrument’s resistance is 20 €.

@A) Draw a circuit diagram of the arrangement;
(i1) Determine the:
@ value of the shunt resistor which will enable it measure 50 A;

(II)  value of multiplier resistor which will enable it measure 100 V.

(8 marks)
Two single phase a.c. currents flowing in a circuit are given as:
i1 = 12sin(wr — 0.6983) and i> = 15sin(wt + 0.873).
Sketch the phasor diagram and determine the:
() value of i — i1 in the form of Asin(wt £ @);
(i)  RMS value of i2—i;. (12 marks)
Define the following with respect to a.c. circuits:
@) Q-factor;
(i1) impedance. (4 marks)
Figure 1 shows R-L-C circuit diagram. Determine the:
@) branch currents I and L;
(i1) supply current L ;
(iii)  circuit power factor;
(iv)  apparent power. . (12 marks)
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Fig. 1

(©) Sketch growth and decay curveS for R-C series circuit while connected across a
d.c. supply. (4 marks)

3. (a) Figure 2 shows the pin diagram of an 8085 microprocessor.

) Determine the size of the:
@D data bus;
(II)  address bus.
(i)  Identify the following pins:
@ non-maskable interrupt;
(II)  maskable interrupt.
(iii)  Describe the function of each of the following pins:
O 32

m 34. (10 marks)
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Vssiov) q 20 211 A8
Fig. 2
(b) (1) State two merits of back up memories;

(i))  Define each of the following with respect to hard disk drives:
@ track;
D)  cluster.

(iii) A hard disk drive has 20 heads, 800 tracks/side, 16 sectors/track and
512 bytes per sector. Determine the total capacity of the hard disk, in
megabytes. (10 marks)
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Explain the following activities carried out during maintenance:

1) overhaul;
(i) budgeting. (6 marks)
State four conditions to be checked when performing mechanical inspection on a
motor and its control gear. _ (4 marks)
(1) List two causes for each of the following symptoms in a d.c. motor:

@ erratic starting performance with excessive current starting and running;

(I)  brush chattering.
(i) State the remedies for (c¢) (). (6 marks)

Draw a circuit diagram for an “open circuit test” for a single phase transformer.
(4 marks)
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SECTION B
Answer any ONE question from this section in the spaces provided.
State four causes of low power factor in a.c. circuits. (4 marks)

On the same axis, sketch the three phase a.c. voltage waveforms over the range
0° <6 <360°. (5 marks)

Figure 3 shows a star load connected acfoss 415V,50 Hz a.c. supply. Determine the:
@) phase currents;

(ii) power factor;

(iii)  total power. (11 marks)
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Fig. 3
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) breakdown-

(i) predlctlve“ S

(b)  State four mcnts of planned mamtenance

(©) Outhne thc'- T vy"k}'ures to test each of the followmg faults in an a c motor

- ‘(n) fuse blows or overload mps when any attempt is made to start the motor : S
« , (6 :marks).

-

‘moto' uzzes or hums but faﬂs to start

(d)  State four reasons why a spht phase induction motor WIll fa11 to start (4 marks)

7. (a) State four funcuons of clectﬂcalmamtenance department ot "(4'marks)' :

(b) State three causes of each of the followmg faults na f uorescent lamp ﬁttmg
®H ‘lamp fmls to start"'aﬂd the‘renls no end g}ow.; e S
(i1) lamp ﬂashes ON and OFF

(i) lamp faﬂs to start and end glows dull and reddlsh e (9 marks) o

© Draw a labelled dlagram of a high pressure mercury vapo‘ , lamp (7 marks)v |
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8 « ff"(a’;)i - : Defme each of the fellowmg nncroprocessors addressmg modes illustrating each
RN w1thanexamp1e : :

dJrect

EINy (11) regxster
'_':;(111)1, : 1mmed1ate. : 2 Rk i 6 marké)
g (b) Wﬁté:aSéémbly language pi'dgramfl,segménts td perfdr’rn'ek_ach of the following:
F e
i » (11) (24)10 X’(6)10 ‘
(i) (10110001)2 | | e
- ‘fff.X ()12(()1011101)2 | | | (8 marks)

S (c) o ff‘Tjaﬁble 1 shows an 8085 assembly language program. Draw a trace table showing the
S contents:of registers A, B and C at the end of each instruction execution. (6 marks)

" T?ble 1

T MVIA 14H
~ |MviB,: 2BH
. |ADDA
~ |ADDB
- [MovC,A

. 1521/204 , : :
1601/204 o 8
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s 808078085

op op o | op or | op
CODE | MNEMONIC | CODE MMEMONIC | CODE | MNEMONIC COGE | MNEMONIC | CODE | MNEMONIC COOE | MNEMONIC
00 |nOP 28 |pcx W 56 | MOV DM 81 |"apbD C AC L xRA 11 by |RST 2
01 |tx1 BDI6| 2¢ lINR L 57 ./MOv DA | B2 [ ADD D AD | XRA L D8 |RC

02 {sTAX B 0 |pcR L 58 | MOV EB 83 | ADD E AE [ XRA M Dy |-

03 |INX B 2€ IMvi LD8 | 59 | MOV EC 84 | ADD H AF | XA A DA lic  Adr
04 linm 8 2F  lcma "5A | MOV ED 85 | ADD L BO JORA B | DB |IN D8
05 {DCA B 30 [siM 58 | MOV EE 86 | ADD M B! |ORA ¢ BC |cc  Adr
06 |MVI BDB| 31 fxi SPDIG| S5C |MOV EH | & | Abp A B2 |oRA D oo |- ‘
07 |RLC 32 |STA Adr 50 | mov EL 88 | ADC B B3 |ORA E DE |sBf D8
08 |- 33 |iNx e 56 | MOV EM 8 | ADC ¢ R4 | ORA H DE lRsT 3
09 [pAD B 34 LINR M 5F | Mov EA 8a | ADC D B5 |ORA L E0 | nro

0A |LDAX B8 35 [DCR M 60 | MOV HB 88 | ADC .E B6 | ORA M EY |POP M
08 |bcx B 36 [Mvi MD8 | 61 | MoV He 8C | ADC H 87 |ORA A E2 | PO Adr
ocC NR C 37 ST 62 MOV HD 80 ADC L B3 CcmMP B £3 XTHL

oD OCR C jet:d - 83 MOV H,EV 8€ ADC ™M B9 CMp C E4 CPC  Adr
0O IMVI CDB| 39 |DAD sSP 64 | MOV HH aF | ADc A | BA lcome b £5 | PUSH H
OF RRC 3A LDA  Adr 65 MOV H,L 8G SUB‘ B BR CMP E €6 AN 08
10 e el DCX  sp 66 MOV HM 91 sug ¢ BC CMP H ) E? RST 4

11 LXt D018 3¢ INR A - 87 MOV HA 92 suUs O 8D cme L E8 RPE

12 STAX D 3D DCR A 88 MOV LB 93 SUB E 8E CmMP M EQ PCHL

13 fNx D 38 |Mvi Ap8 | 68 | Mov LC 9 | sus H BF lcmMP A EA | WPE  Adr =
14 INR D 3F cMC BA MOV LD 85 sus L Ci ANZ EB XCHG =
15 |ocR O 40 |mov Bg 68 | MOV LE 9% | suB M c1 [ror B EC {CPE  Adr i
16 MV D,D‘g 41 MOV B,C 6C MOV {H a7 SUBR A c2 JNZ Adr ED ——

17 [RaL - 42 MoV 8D 80 | MOV L,L 9 | SBB B €3 [P  adr | EE {ERI DB
18 [—- 43 [mov BE 6E | MOV LM 90 | sB8 C C4 |[CNZ Adr | EF | RST 5
19 DAD D 44 MOV BH 6F ‘MOV LA aa SB8 D C! PUSH 8 FQ RP

TA LOAX O 45 MOY B.L 70 MOV M.B 98 S8B E ce AN} D8 F1 POP PSW
iB8 DCX D 45 MOV 8M 71 MOV MC ac - SBB H c7 RST 4] F2 'JP Adr
iIc lmr E 47 [Mov BA 72 | Mov MD o0 | spB ca | nz2 F3 | Di

1D |ODRC € 48 MOV B 73 MOV M,E 9€ S8 ™ c9 RET Adr F4 cp Adr
1E MV EDS.| 49 (MOv ccC 74 | MOV MH oF | sB8 A ca |z F5 | PUSH psw
1F |RAR A Imov cp 75 | MOV ML | A0 | ANA B c8 | | 6 joRi 08
20 |RIM 48 |mov ce 76 | HLT Al | ANA C cc {cz  adr{ F7 |RST ¢
21 Xt HDIG 4c MOV ChH 77 | MOV MA A2 | aNA D CD {CALL Adr| F8 | AM

22 SHLD Adr 40 MoV c¢.L 78 MOV AB A3 ANA E CE ACi [81:] F9 SPHL

23 |INX H 4E IMOV CM | 79 | MOV AC Ad | ANA H CF | msT 1 FA | M Ade
2 {INR H 4F |MOV C.A A | Mov AD | as | Aana L DO | RNC FB | EI

26 {DCR M 50 {MOV 08 78 | MOV AE A6 | ANA M Pt {POP D | EC lom  Adr
26 |mvi Ho8{ 51 |mov pc 7C I MOV AH | A7 | ANA A D2 | UNC  Adr| FD |-

27 {DAA 52 MOV DD | 70 | MOV AL A8 | XRA B D3 {OUT 0B | FE |cPl  Ds
2 |- 53 |MOV DE 7€ | MOV AM A9 | xRa ¢ D4 | CNC  Adr | FF | RST 7
29 [pAD W 54 MOV DM | 7F | mov AA AL | XRA D D5 | PUsH D

28 1LHLD ‘Adr | 55 Imov DL 80 | ADD B AB | XRA E D6 | sut  Ds

D8 = wﬁﬂﬂﬂt‘..cr log'ic:al/arithme-ﬁc expression that evaluates to an- 8-bit data quantity. D16 = constant, or !@icd/’ariﬂvmetic e_xprcssian that
evaluates to a 16:bit data quantity. Adr = 18hHit address, ’
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