Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - WINTER 2025

Subject Code: 4361105 Date: 18-11-2025
Subject Name: Robotics & Autotronics

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Define “Manipulator”, “Link”, and “Degree of Freedom” in Robotics. 03
(21) Aelzsuai "Alonyder", "(Es" 21l "3 21 glsa” ol caiivay) 1), 03
(b) Tllustrate various robot classifications with chart. 04
(1) Aoiieatl QR yalsel UIE 2418 A, 0%
()  Explain in detail: “Comparison of Human Arm with Robot Manipulator” with 07
examples.
(8) sty 812 el RAcile Alcyderell dHotlcHS 10110 BEIBI A1 [Atct 39 09
HH¥dI.
OR
(©) Describe the basic subsystems of a robot and their functions. 07
(8) Acied yneid 2ciR2ea) 210 daol) s1319N7)of defot 2. 09
Q.2 (a) Listand explain need of different types of sensors used in robotics. 03

(1) Aciilzsaai Ui Adidl [QARQY USIRall DoAoll A1E] 2 ¥1INUId AHond). 03

(b) Explain the working and advantages of a pneumatic drive used in robots. 04
(c1) Aeeai guidl oyR2s gIgdaf S12T 2ial SIRIEN 23N 0¥
(©) Describe lead-through, teach pendant, and offline robot programming methods with 07
applications.
(8) clls-g, &1 Yosoe 2al 2dlsciigot Acile WA YgldAal dotl GUA1oI 2418 09
HAH¥dI.
OR
(@) Define electric, pneumatic, and hydraulic drives in robotics. 03
(1) AcNlsaai gAE2s, oyA2s 21a s1IQAS SlgfAoll AV 241 03
(b) State the advantages and limitations of hydraulic drives in industrial robots. 04
(o) 2MeNPIs Acziai sIYQAUS It SIRIEN 2Aa ARSRIEI ¥ 1N, 0w
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Write a short note on Electric Drives used in Robot

AcileHi duRidl gaséls glgd u ¢sl ofiy duil,

Explain the role of temperature and pressure sensors in automotive applications.
A1 21H1[2d A [CcABRI0iH] dIUHIol Aol IRl AoAoll CYASI AHd.

With suitable examples, describe the working principle of the Hall Effect position
Sensor.

193 Belglll 2119 gld 552 UlFRIol o0l SIRIRAgid 2391
Write a short note on Throttle angle sensor
gled a1 Ao U ¢sl ol duil,

OR

Define actuators and list types of automotive engine control actuators.

A1E] A1),
Explain the working of the Exhaust Gas Recirculation (EGR) valve.
Asx1e A RASYARIe (EGR) dicdo] SI¥] 243%0d]

Draw diagram and explain the role of brushless DC motor in fuel injection systems.

CAlS SIUIAIH A1 YA JoFsRUal R122HH] eiAAA DC H1eol| eAs) 244,

State the difference between open-loop and closed-loop systems.

Aol QU Aol sAIHS U [A2eH U dgidd ¥RIId]

Draw the block diagram of Vehicle Ignition Control System and label its components

digal glARl0l $21c [RAeHoll ¢dls SIUIAIH 1] Hal dail e2s] exlid]
Explain the operation of a Vehicle Airbag System with neat diagram.

41l ARA RIeHo] s1F UsA 1LY SIRIAIH A18 AH9d].
OR

Define control system, open-loop and closed-loop Control systems

$21d [R322H, 2ol U ol sAI% U $21d RI2Hdl] vyl 241U
Describe the block diagram of Engine Control Unit (ECU)

(o0l $21d Y[ol2 (ECU) ofl ¢AIS SIUIAH AHd]

Describe the working of Cruise Control System in modern automobiles.
1¢4(a1s dlgallHi §5 s2ld RIzed 51 2 513 52 & d AHwd).

What is meant by orientation axis and tool center point (TCP) in robotic arms?

A0fIles 211881 ARARRI0 U3 Aol gt AoeR Ulgoe (TCP) g) &2
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(b) Explain the working of Antilock Braking System (ABS) using block diagram.

() odls sin2112 2119 Aloecls QS0 RDex (ABS) of ST xed).
(©) Classify robotic grippers and explain any one type in detail with advantages

(8) Aoiils RAurig yollsel 52 2ial SIS USIRA doil SIIERA 218 (A1 AH).
OR

(a) Define velocity sensor and state its applications in robotics.
(1) AANRZ) o220l a1 241 2401 ARSI Aof BUAI K211
(b) List and explain the properties measured by sensors in robotic applications

(c1) Aoiiles ARczuo2i Aot &Rl duaidi 2A1dd) il 21€] 24 244
Ayl 24

(¢©)  Explain the importance and structure of diagnostic trouble codes (DTCs) in OBD
systems.

(8) OBD Ri2eaai siziiRes goid SIgi (DTCs) of Hecd 2ol HIOY] )

*kk
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