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General Instructions

L.
2.
3.

Read all instructions carefully before answering the questions.
This question paper consists of six (6) questions in five (4) pages.

Answer Q1, which is compulsory and Three other questions. Answer for each
question should commence from a new page.

This is a Closed Book Test (CBT).

Answers should be in clear handwriting and do not use Red colour pen.

Question 01(Spend approximately one hour} [40 Marks]

~ Figure Q1 shows a complete circuit diagram of an electronic ignition sysiem with magnetic

reluctor generator.
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i) Explain the functional operation of the ignition system.

ti) Draw the block diagram of the electronic ignition systemn.

iii} What are the important functions of an electronic control system?

[06]
[06]
[08]

iv) State the functional operation of section B in figure Q1. Briefly explain the electronic

operation of section B.

[08]

v)  State the functional operation of section D in tigure Q1. Briefly explain the electronic

operation of section D.

vi) What are the functions of TS and T6?

Question 02

[06]
[06]

The Electronic Control Transmission (ECT) is an automatic transmission which uses modern

electronic control fechnologies to conirol the transmission. The transmission itself, except for

the valve body and speed sensor, is virtually the same as a full hydraulically

fransmission, but it also consists of el

actuators,

controlled

ectronic parts, sensors, an electronic control unit and

i) Explain the function of electronics in ECT. [04]
i) What are the two types of throttle position sensors associated with ECT transimission?
Explain them briefly. [08)
ili) What is the sensor arrangement used in ECT ECU to cnsure that vehicle speed kept at the
correct epeed at all times? Explain functions of cach seisors, [08]
Question (03
ignitton Switch (ON Position)
N LOCK
ACC
L O Cia
Gauge
+ | Shift Lock System Computer
Stog 7
Stop Light T b1
Switch Timer
i n ] Clicuit
—_— [ ————
T | Py p Shift Lock
Batlery | T Trs é Solanoid
7o e . o=
et | '
= ey Lock
gggitﬁnn _TL % Solenotd
” s & o i)
FigureQ3

Page 2 of 4




4

Figure Q3 shows a circuit diagram of a shift lock control system. The shift lock system computer
controls the operation of the key lock solenoid and the shift lock solenoid based on the signals
from the shift position switch and the stop light switch.
).  What are the shift interlock systems available in vehicles? _ [04]
if).  Explain the functional operation of key lock solenoid when the shift position switch is
in “on” position (closed) and in “off” position (open). [08]
iii).  Explain the functional operation of shift lock solenoid when the shift lever is in the

park range {shift position switch P1 is on) and when the brake pedal is depressed. [08]

Question (4

i).  Draw the circuit diagram of a modern automotive alternator charging system showing
its main functional compone'nts. [06]

ii), ~ Draw the output voltage wave form of the alternator. [04]
iii).  Draw the schematic diagram of an alternator showing the main electrical and electronic
components. Show the voltage regulator as a functional block. [07]

iv).  What js the function of the Diode Bridge? ' ' ' [03]

Qucstion 05

).  Briefly explain the following terms.
a. Digital signal
b. Analog to Digital converter

c. Digital to Analog converter [034
if).  Name three types of “resistive sensors” and provide an exarmple for each. [02]
iil).  Name two types of “Actuators” and provide an example for cach. [02]

iv).  Inautomotive electronics, the basic system consists of input, process and output. Overall
this is called a control system. Explain the advantages of the closed loop control systenm
over the open loop control system, [06]

v}, Subroutines, Memory table (or Memory map) and Interrupts are important factors of
microprocessor based automotive control systems. Explain their utilization. [07]
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Question 06

The circuit shown in the Figure Q6 is a +10V regulated DC power supply for load currents
from 0 to 100 mA. Input voltage can vary from 20 -25 V. Allow at least 10 mA Zener current

at all conditions. Assume hgg =50.

i).  Determine suitable values for the resistors R and Re. [06]
if).  Calculate the worst case dissipation in the transistor and the Zener. {04]

iif}.  Calculate the percentage change in Zener current from no load condition to full load

condition, [05]
iv}).  Ifthe supply has ripples of frequency 60 Hz and its multiples, determine a suitable value
for C. ' {057
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