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Q1.

Q2.

AnswerAllQuestions.
The figuresintherighthandmarginindicateMarks.Symbolscarryusualmeaning.

AnswerallQuestions.

ay Differentiatebetweenuninformedsearchandinformedsearch.
by Differentiatebetweenknowledgeandbeliefwithappropriateexample.)Providea briefexplanationandclassifythedifferenttypesofMachineLearning.

a The city'sroadnetworkconsistsoffiveintersections:A,B,C,D,andE,connected
by roadswithspecifictraveltimes.The firetruckcan travelfromA toB in4
minutesand from A toCin6 minutes.From intersectionB,itcan reach D in5

minutes,whilefrom C, itcan reach D in 3 minutesor go directlyto E in7 minutes.

Lastly,theshortestconnectionbetween D and E takes 2. minutes,The goalisto
determinethefastestroutefromthefirestationatA tothefireincidentlocationatE
usingStateSpaceRepresentation.

OR
b) A civilengineerisdesigninga roadnetworkconnectingmultiplecities.Each road

hasaconstructioncost,andtheengineerwants tofindtheleastexpensiverouteby
usingUCS algorithmto connectthesourcecity(A)toa destinationcity(E).Also,
preparetreerepresentationsofthescenariomentionedbelow.
The cityroadnetworkconsistsofmultipleroutesconnectingdifferentlocationswith
associatedtravelcosts.The sourcelocation,A,has roads leadingtoB witha costof
4 andC witha costof2.From B,thereareconnectionstoD witha costof3 andE
witha costof6.LocationC connectstoB witha costof1andD witha costof5.
From D,thereisa directroadtoE witha costof2.Finally,E isthegoallocationand
has nofurtheroutgoingconnections.
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Q3.

a A high-risebuildingisstructurallysafeifitmeets atleasttwo ofthesecriteria:
columnstrength> 40 MPa,seismicresistance> 1.5,or wind loadresistance> 2.0

kN/m².Ifcolumnstrengthisbelow40 MPa,thenseismicresistancemustbe atleast
1.8.Writelogic,analgorithm,anda Pythonprogramtoassesssafety.

OR
b) Comparepropositionallogicand predicatelogic,highlightingtheirkeydifferences.

Additionally,providean exampleofhow a generalstatementcan be convertedinto
bothpropositionalandpredicatelogicrepresentations.

c) Acantileverbeam isfixedatA andsubjectedtopointloads:400N atB,300N atC,
800N atD,and500N atE,witheachsection0.5m long.AtA,thereactionforceis
2000N, and themoment is2700Nm. Writea Pythonprogram to computeShear
ForceandBendingMoment.
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Q4.

ayA highwaysectionismonitoredfortrafficdensity(vehicles/km)atsixdifferentlocations:[10,12,20,22,100,105]
ApplyK-Meansclustering(K-2)using10and100as initialcentroidsandperformonefulliteration.
Afterupdatingcentroids,checkifathirdcluster(K-3)wouldbemore suitable.OR

b) Youhavemeasuredconcreteslumpvalues(mm)fromdifferentbatches:[15,18,20,25,70,75]
ApplyoneiterationofK-Medoidsclustering(K-2)withinitialmedoidsas (15,70)andcheckifswappingimprovesthetotalcost.
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