Enrollment No./Seat No.:

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

Subject Code: 4341707 Date: 20-05-2025
Subject Name: Artificial Intelligence

Time:10:30 AM TO 01:00 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) Explain the basic concept and applications of Artificial intelligence. 03

1) u1[2(5Ayd Poe(A¥oall VAIE AHal BUANPAI AH¥Id). 03

(b) Answer the followings. 04
1. What is an agent in AI?

2. Which of the following is a characteristic of human intelligence: learning from
experience or processing data faster than machines?

3. The Knowledge Base in an expert system primarily stores:

(a) User preferences. (b) Domain-specific facts, rules, and
heuristics. (c¢) Intermediate results during problem-solving.(d) System performance
logs.

4. Forward chaining is an inference strategy used in expert systems to:

(a) Identify the root cause of a problem (better suited for backward chaining). (b)
Work backward from a desired goal. (c) Exhaustively evaluate all possible solutions.
(d) Reason step-by-step based on available facts and rules.

(@) ofl>datlall ¥diot 241U, ovr
1. AT Hi %02 §| 8?2
2. oflail Us] 53 Hloid offgo] A1l B: tajeiadied] :fluig & yellell s el
%5yl U5l $29?
3. Expert System i Knowledge Base @U%ICEI 22(bd 52 :

(a) duRiRIsdiofl UAeA1A1. (b) SIHal-[ARI A, [oIRIH] AHal gJRFes. (c)
AHU o] (RIS €2(AdUl0l HeAddT uRRIAI. (d) R2ed HEeRial @1l

4. Forward chaining 21 1§ inference strategy & %oll GUJI2| expert systems Hi |
HIZ Y1 B:

() AHUlall N SIRLIA AU (backward chaining HIe 4 A193). (b) desired goal
HI2 Work backward. (c) dHIH c4[Ad G5dlo] 2yl YRisal s, (d) Gudcy
&s1sdl 2ial [G143lall IR step-by-step based SR

(¢) Describe structure of agents with reference to Al 07

Page 1 of 5



Q.2

(8)

(©)
(8)

()
(b)

(¢)

(c)
(8)

()
()
(b)

(c)

(c)

Al ofl 2ie0iai Axoelofl Uollo] 4ol 2.
OR

Explain function of various parts of expert system.
AsAUS RIedHall [AlAY c11oNof]l s119(13] o).
Explain tuning of expert system using suitable diagram.

A1 SIAIAIHl GUANI §3lal [orsRild [RReol] 2yfeial Aaendl.

Answer the following.
1. Define the term NLP.

2.The process of converting a fuzzy output into a usable value for the system is called

3.Define syntactic processing.

4 Fuzzy logic is best suited for problems that are: (a) Highly precise and well-
defined (b) Vague and have subjective elements (c) Based on strict yes/no answers
(d) Require complex calculations.

oflRAalloll ¥UIc A,
1. NLP G£0f] <yul 24141,

2. $%] AA1Beyeal Aed Hi2 GuANa( Yeuai 3uidRd sdlel]
ES]

S8UIHI AID B,
3. Rloelses ulsaia cuvaIRId s2.
4. Fuzzy logic 21 AHAIAT HIS A6 A0j3U & ¥ :

(a) Highly precise and well-defined (b) Vague and have subjective elements (c)
Based on strict yes/no answers (d) Require complex calculations

List and explain advantages of expert systems.

Expert system of| SIRIEIRAIo]l AIE] AHalld] Hal AH],
OR

List and explain disadvantages of expert systems.

[orselld RA2eHloll ARSIUEIf] (R GlolId] VHal AH¥d].

Answer the following.

1. Define Artificial Neuron.

2. What is the significance of tokenization in natural language processing (NLP)?
3. Define the term natural language understanding (NLU) in reference of natural
language processing (NLP).

4. List any two real-life applications of Natural Language Processing.

ofldatloll ¥UIGt AU
1. Artificial Neuron of| <i1u41 241U,
2. aud d2d MIARI2I (NLP) Hi 21Sol g0l ] HECU &2

3. alARd dode WIARI2I (NLP) oil A€0iHi ol Godey AH (NLU) UICEal
SNIOISERN

4. auRd d2Q% UIA Rl siguel & did(As-mdal AlCasuailol] A1€] laildl.

Draw and explain architecture of expert system,
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Q.3

Q.4

(5) Expert system of 11(S2S5A2 €121 vial AHW).
(a) Write a short note on back propagation.

(1) Back propagation U2 & oflt) @Ul.

(b) Answer the following.

1. What role do domain experts play in designing and maintaining expert system
architecture?

2. Which of the following is NOT a core component of a typical expert system
architecture?a) Knowledge Baseb) Inference Enginec) User Interfaced) Database

3. What is the function of the inference engine in expert system architecture?
4. What role does the knowledge base play in expert system architecture?

(o) oflRAatiofl ¥t 241U,

1. Expert system 1(S25420]] 2”al| 21al w1 NdR[lHi domain experts ‘{l Oj_\mé“sl
o1 8?

2. oflA 2410 Us] 53 cdcd AldIoY [otvelid Ul (Expert System) of 2
4ol 131 AAH1[Ae 61¢f]? a) si161eiSI? (Knowledge Base) b) [o1dsY 2 (c%al (Inference
Engine) ¢) duRyRisdl go228A (User Interface) d) $2161% (Database)

3. Expert system 11{S25231 inference engine Qj, SIy ‘{JJ 89
4. Expert system 1525424 knowledge base ‘\g Oj\mSI My 87

(¢) List different types of architecture of neural network and explain Multilayer feed
forward ANN.

(8) oyrd dl2dSoll ([AAY USRIl AIfSE5U] JIE] Glaiid] Vial HIC2AUR 515 SIRUS
ANN A4Ho9d].

OR
(@) Draw the structure of a single biological neuron and explain its function in detail.

(1) As o single biological neuron of] 22ail €11 Vil doll SIal [A2AAYIR AH¥].

(b) Answer the following.
1. Name any one industrial sector where expert systems are applied.

2. What is the relationship between the inference engine and the knowledge base in
an expert system?

3. What types of user interfaces are commonly used in expert systems?
4. What is the role of the Explanation Facility in an expert system?

(@) oflRAaliall I A4
IR EIEIEEIICER
1. AsA U RI2eaRd suis GUAIal &dl &lJ dd] SIE s ATIP)S Aoig] ol 14 A1,
2. Expert system | inference engine 210l knowledge base 4 Q\J) A0i¢ 87
3. Expert system i 21¥Io2 3]d Sl USI2ali user interface ofl GUAI2| &I &?
4. [orseld Rexai 2unlsel YfAulell e@si gf &2

(¢©)  Write the difference between Supervised and unsupervised learning.
(8) Supervised il unsupervised learning 4 ol dgldd ¥,
(a) Draw and Explain Fuzzy logic systems architecture with its schematic diagram.

1) $H4] AIf¥s R2eH AHI[SesURaA Aol 2S1A2S SIAIA1H A1 1R Adl AH¥IA].
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Q.5

(b)

(c)

(c)
(S)

(@)
()

(b)

(c)

(©)

(8)

()
(b)

Answer the following.

1. Give one real-life application of fuzzy logic.

2. Which type of logic is closer to human reasoning — classical logic or fuzzy logic?
3.In fuzzy logic, what is the range of membership values?

4. What is a conventional set in fuzzy logic?

afldailoll ¥UI10] A

1. 4] AI[¥sall A5 d12dA(As HUcH BUAI 2414,

2. SA1 USIRA AI[¥S Hiold [AURUIRIG o1DS & — UURI2Id dI%¥S 5 5K4] dll¥s?
3. $%4] dI[¥s3i, membership values of| Sef] ‘\g 8?

4. s3] d1(¥sHi conventional set Q\J) 89

Explain Membership function in reference to Fuzzy logic with graphical diagram.

Membership function ol $2] dl(¥Sall €0l 21SSA SIAIAIH A1 AW,
OR

List and explain advantages and disadvantages of Fuzzy logic.

Fuzzy logic ofl SIRIEI AAal ARSIRIEI] UIE] GotId] Aol AHd].

Answer the following.
1. What is de-fuzzification in fuzzy logic?

2. Does a membership function in fuzzy logic assign crisp, binary values to
elements?(a) Yes (b) No

3. Does De-fuzzification convert fuzzy sets into crisp values?(a) Yes (b) No
4. Define fuzzification.

oflAailofl ¥UI10] A

1. %] dlf¥sai s1-5X(55%101 §] B?

2. $%] oo s U5 (52U Jotyzeal 3] YRAHI 3UidRd 52 &2
3. §] De-fuzzification §33] 24l crisp HEAHI 3UidRd 52 B2(a) &l (b) ol
4. Fuzzification RUIVIIRId S3.

Discuss how fuzzy logic is used in temperature control, air conditioning, or washing
machines and describe the benefits of using fuzzy logic over traditional control
systems.

5%5] A[F50] GUAI dvilot (oI, R SoSlifaidl, Al dIRIAI Hellelai 3]
A Y B A URURIPId (1IN R1 A2 UR $X4] dlf¥s BUlial sdidf] SIRIEIRA
geiql,

Draw and explain Supervisory learning using suitable diagram.

Supervisory learning process ol {192 2ﬂl§raoﬂ Gu12l s3lal W],

Answer the following.

1. Define the term Lexical Analysis.

2. List out various applications of supervised learning.
3. Define the term Machine learning.

4. List out key components of reinforcement learning.
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(@) ofl>dailall ¥diot A1),
1. Lexical Analysis QICEofl CUIvAI 441,
2. Supervised learning oil [A[AY GuloNol] A1€] Glatidl.
3. #=llot @loiol ueeo] cfrvl A,
4. Reinforcement learning ol | U= SEREICTTARCEIE

(©) Draw and explain phases of natural language processing (NLP).

(8) aud A% UIAA2I (NLP) ofl diSSIA] €121 4al 24914,
OR

(@) List and explain key features of any chat boat like ChatGPT.

(1) ChatGPT *d] siguel Ae cflzofl Yu di2iRIsdiAlofl UIE] Glaiid] Vial AHdl.

(b) Answer the following.
1. What are the main types of machine learning?
2. What is Chatboat?
3. List out various applications of NLP
4. Define the term Syntactic analysis.

(@) oflRAaliall ¥dIcd A4
1. #2llot c@loidloll Hua USIR §] B?
2. Chatboat SZ\J) 89

3. NLP of] QA ACasioiiofl é1€] ciatidl.
4. Syntactic analysis IGEal] CA1U41 24141,

(©) Draw and explain Unsupervisory learning using suitable diagram.

(8) Unsupervisory learning process o 192 ?Hl§rao1\l GU12l s3lal 2AHwdl.

L

Page 5 of 5

ok 3

07

(ol\Y

03

04

ok 3

07

(ol\Y



