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Answer All Questions

® M- Max mark; CO - Course Dutcome; BL - Blooms Taxonomy Level (1 - Remember, 2
Understand, 2 - Apply. 4 - Analyse, b - Evaluate, 6 - Create )

o Course Qutcomes
CO1: Interpret embedded systems components for a real time product applying all the
relevaniStandards with realistic constraints across all domains
COZ : Bulld a hardware platform encompassing microcontroflers; sensors and

. ~__ peripherals. 3
2. Nol Question MOEO B |
- An 8051 5 connected to an exiernal ROM for progrim  execution. When  the ] j
mercontrolier feiches an instruction: from  external ROM, sie the logic level
IthH-LEI_]WII of the following pins and justify each: (4 Marks)
s EA |
®  PSEN
* ALE
« ED
s W
Wi | o | ’
[ &) | You are designing » convesor bell control sysem using an 8051 microcontrailer. A |
Proximily sensor ompils a high pulse whenever an object passes a checkpoint The l

ETEOr i connecied v PL2 Sample the senwr every 50 microseconds The |
mucreconuolicr 15 functionimg with & crystal oscillsor frequency of 24 Mhz It has to
wiork 2477 hence there should be a mechanism Tor reloading aulomatically. ‘Weite the
ALP program. Shaw the configurations of TMOD, TCON and Timer registers (0 | ‘
| Marks) — S
b U identify the addressing mode of each nstruction, compede the effective sddress 3
(8] | wherever applicatile, and determine the Nnal value in the accumulator (S Marks) |
| Memory
i0H 03N
ADH - 13H
el 05H
MOH.2IH |
90H 431 0|
IROHL 10K J

DM ASH

Hegisters

Hi=35011 |

DFTR=1EH

A= 18H
) ICY =)
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Instructions
MOV A @RI
ADD A 20H
MOVC A @A+DPTR
I| SUBB A, #8301 |
\ || Write an assembly language progrm to count the number of even and odd numbers

| (b || among 12 numbers stored from 2400H onwards, Store the even count at 2200H and
' odd count st 2201H. (5 Marks)

r =

|
g
!

Design a Smart Intrusion Detection Syslca using Arduino. If motion 15 detected and | [ 2
an object is present within 20 cm, activate a buzzer. Identify the sensors and |

actuators with specifications and interfacing pins. Draw the circuit diagram, Write | 'V
| the Arduino program.

Dilferent embedded system applications are listed below. m_n'nzc them based on | [ f I

the functional requirements and the performance.

A A heart-monitoning device implanted in o patient continuously senses heast

. thythm and immediately delivers electrical stimulation when abnormal |

patems are detected. Any delay in response fay cause serions health risks I
B Traffic signals at multiple road junctions collect vehicle density data using

sensors and share this information with a central controller through a '

communication network. Signal timings are dynamically adjusted to reduce

Cﬂl’lgﬁ"ﬂﬂ.

C A battery-powered drone captures live video and responds 10 real-time
control commands sent wirelessly from a smartphone application, The drone
changes direction, altitude, and camera angle while in motion.

i D A smoke detector installed i a house continuously monitors uir
When smoke concentration exceeds a preset limit,
alarm without relying on internet connectivity.

E. An automobile airhag system comtinuously monitors w_:clcrnnun sensors and
deploys airbags within milliseconds when a sudden collision is detected.

For each of the following applications, identify the type of Real-Time Operating

S}-gcnltRTUﬁ] required, . _

A An anti-lock braking system (ABS) nTntmunusly monitors wheel speed and |
applies braking force to prevent skidding The braking response must oceur
within strict time limits to ensure vehicle safety

B A live audio streaming application delivers music over the internet where

| gmall delays or occasional packet loss may reduce quality but do not cayse |

; ilure.

E :‘::;L';‘: guidance system processes sensor data and adjusts the flight pagh
L ceal time. Missing a timing deadline can result in mission failure |

mmullimcdlu gaming console renders graphis and audio in real e '

:;C:::ﬁiﬂﬂil frame drops are acceptable but prolonged delays degrade user

cxpcrmmi wed trading algorithm executes buy and sell orders based on real-

: A:Wm:::rl:ul data. Late exccution may cause monetary loss. bul the sysiem |
1]

- | continue operation .. —— —
cn_l']_ﬂ_&“.'.‘%i?ﬁ; _M_nn_alcllan System using NodeMCU where distance
| I:i-ﬂs“u: :m:: ui;rnsm;n' sensor 1s senl to the Blyok application lor real-time
/ measured
v .-.uah:nlh‘“ =

_ quality
W immediately activaies an
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