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1.     Write your Roll No. on the topjmmediately on receipt of this question paper.

2.     All Questions are compulsory.

3.     Attempt any two parts from each question.

1.          raJ        An economy consists of two Sectors: Goods and services.
Eachyear:
Goods sector sells 80% of its output to Services and retalus the rest
Services sector sells 70% of its Output to Goods and retains the rest.

(i)         Consrfuct the exchange table forthis economy.
(ii)       Form a system of]inear equations reb[esendng the condition that

income equals expe.nditure for each .se`ctor.
(iii)      Solve the system to find the equilibrium prices of the outputs of Goods

and Services.
(iv)      hterpret your solution economically.

raJ        Solve the Leoutiefproduction equation for an economy with three sectors,
given that:

Cousrmp.tion matrix C =
0.2     0.2
0.3     0.1
0.1     .0.0 i::]andfroaldemandvectord=[:§]

/cJ        Use matrix multiplication to find the inage of the triangle with data matrix

D-I:   2   :]

underthetransformationthatreflectspointsthroughthey-axis.Sketchorgive
theverticesofboththeoriginaltriangleanditsimage.
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/4j        Solve the difference equLation
yit+3 - 2yft+2 - 5yk+1 + 6yk

(i)        Findthe auxiliary equation.
(ii)        Determine the general solution.
(iii)      State the dimension of the solution space.

¢' Let p -[8::    8:3]  be the stochasticmatrix.

(i)        Findallvectors#suchthatp# =#.
(ii)       Determine a steady-state vector for p and interpret the result.

rcJ        Find a least-square solution of the inconsistent system j4# = a for

A-[!:I,b-[131]

raJ       Adrug companywishes totest four different pain relieversA, B, C and D on
fourgroupsofobjectseachdayfromMondaytoThursday.UseLatinSquare
todesignanexperimentsoastoreducetheeffectsduetodifferencebetween
the objects and different days.

¢)        Find all possible matchingjobs or explain why none exists:

c,       ¥teoet£:trc£:seo£;13:sf.::La, £Lnfmdal7sLeqaruee£::eon#ffg:£ [£Ltopft:7:r ±s full

exactly2Lineitherthe7Lorthe4Lpitcher.
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4.         rcr/        The following figure xpresents a sectionofcity's streetmap.. We want to
positionpoliceatcomers(vertices)sothattheycankeepeveryblock(edge)
under surveillance i.e., every edge should have a policeman at least one of its
comers.Whatisthesmallestnunberofpolicethatcandothisjob?

¢J       Find a vertex basis for the following graph. Justify your answer.

a

£

rc/        Find aminimal edge coverforthe graph:

5 -           (a)

(i)         Suppose the prime factorization of an integer 7i contains the prime
factors 2, 3 and 11. That is, 7! = 2r3S11£ for positive integers r 2
1,s a 1 &£ 21.

Show that (]} 6 divides n
(2) 22 divides 7}
(3} 7 does not divide "
(4) 35 does hot divide 71

P.T.O.
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(ii)        Calculate (12.18) (mod.6)  and 337.(mod.10)

(aj        Explain how the check digit is computed in the us postal money order system.
Verifywhether10962801047isvalidusingtheUSpostalmoneyordercheck
digit scheme.

rcJ        Thenunber o -037 -1222494315 is used to identify anAirplaneticket.
UsetheAirplaneTicketcheckdigitschemetoassignacheckdigittothis
nu]Iiber and write out the entire document number.

/cr/        Define the symmetry and rigid motion of an object. What are the different
types of rigid motions. Explain with the help of examples.

rbJ        Define a regular polygon. Examine the six symmetries ofa triangle in detail.

rcj        Define the verhoeffcheck digit scheme. Show that the identification number
3170092isavalidnumberusingtheVerhoeffscheme.


