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Notes 1. All question carry marks as indicated.
2. Answcr any six questions,
3. Due crcdit *ill be given to neatncss and adequate dimensions.
,1. Assumc suitahle data wherever ncccssan,
5. Diagrams and chemical equations should he given \lherever necessary
6. lllustrate your ansu'er necessary \"-ith the help ofneat sketches.
7. Discuss the reaction, mechanism $,hetever neoessary.
8. Use ofcellphone is not allowed in exam.
9. Use ofpen Blue/Black inkTrefill only for writing thc ansrvcr book.

How u'ill you classify the unconstrained min;miialion methods?
Discuss the random search, grid search, univariale search and Pou,ell's method. used in
optimization ftrohlcm.

a) The volumc ol sell of product is found to be a function of number of news paper

advertis€ment xl and number ofminutes ofTV rime x2, f = l2x1 x2- xf -3*] . Each news

paper advertisement or each minutes on TV oosl Rs. 1000- I{ow docs lhc finn allocate Rs.
48,000 bctwccn two advenising media 1(' optimize its sell.

b) Minimize the following function by Lagrangian Multiplicr method

f(x)=axl +5x? subjccl to 2xl +3x, = (,.

Find the dimensions ofcylindrical tin (top and boftom) modc up ofshcct to maximize its
volume such that the total surface area is 24r .
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I In room tcmperaturc a second ordcr reaclion procccd at a mte,

-re=KC2e, k=llir/mol.hr, initial concentration CAo=lmol/lit. we plan to make this

product batch after batch and then day night in a batch reactor. How onc should opemte
the unit for.
a) For maximum production mte ofproduct.
b) Formaximum rat€ ofprofit ifunfiecied reactant is discarded

The shut down time in batches is in hour. cost ofreactant is Rs. 100 pcr batch and

value ofproductive fluid is Rs. 200 xA per batch.

5 A manufacturer produces 2 t$es ofmodols Mt and M2. Model I requires 4 hour grinding 14

and 2 hourpolishinS. Model2 requircs 2 hour grinding and 5 hours polishing. Manufaiturtr
have 2 grinders and 3 polishers. Profit on M1 and M2 model arc Rs. 3 and Rs. 4 whateler

is produced in rvcck is sold in the market. I{ow should the manufacturer allow to get
production capacily to thc t\r'o type ofmodel so thal he can makc thc maximum profit in a
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6. a) Find the maximum offlrllo\r'ing funclion usinS NeMon's method

b) Mini,nir.. f(x)=axf+5xl sub.jecl to 2xl +3x"=6

ilxl=rqrn\--
l(r

Use z.o initial gucss. xo = 2.5

Solve b) substitution mcthod

Explain Ihe following in detail.
i) Integer and Mixed integer proSrimminil
ii) D-vnamic programming.
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A manufacturcr produces fbur products, r\. l]. C and D b] using tw. types ()1'machines 13
(lathcs an<J milling rnachines). Thc tinrcr rcquired on the hvo machin{rs to manufacture I
unit ofeach oflhc fbur p.oducts. the prolll per unit of the product, and thc total time
available 0n lhe lr\ o s of nrachines dav are belo*:

Lathe l,lachine
Milling Nlach,ne
Prolit

Find the nurnber ol units to be manufactued of each product pcr day liir maximizing the
profit.

Explain rhe fclllowings in dctail:
i) Advantages and limitations oflinear programming models.
ii) Concept ol conve\ scl. concave sct along $ ith rathematical statements

10. a) Explain the basics ofartificial noural netwt,r'k afld its appiicabilit,v in optimization
problems.

b) Discuss thc optirnization of fuzzy sysl€ms-
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