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Answer all six questions

Modules 1 to 6: Part 'a' of each question is cornpulsory and answer either part 'b' or part 'c' of
each question.

(Add any other inskuction specific to course here like the use of IS codeVdesign tables etc.)

Note: The 3 and 4 ma* sub questions are compulsory for testing the lmowledge on fundamental
aspects. However 6 and I mark sub questions shall preferably be application type questions with the
choice to answer any one)

Q.no.

1.a

Module 1

Find the Eigen values and Eigen Vectors of the Matrix A:

Cayley - Hamilton Theorem?

Answer b or c

Verify StokesTheoremforthevectorfieldF = (Zx-y) I - y 22 J - y zz K
over the upper haHsurfrce of xz + yz + zz : 1 bounded by its projection in
the xy - plane ?

Using Greens's theoremevaluate J, t(y - stnx)dx* cosr dy] where C is

the plane Triangle enclosed by the lines y: 0 , X :l and t: X, 
* .
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Q,ns. , Mod& 2

, 2o'' sslw ff *l ** ry : x er * sin zx

t

'' Afsriyer b or e

Solve(l+rz) $ " (i+D #*t - 2sintroe(l+x)l

Solve thBwrrUi's Lirearcquation xy ( I +xyz) * =t

Q.no. Modub 3

3.a Find a Fourlreeries to represed x. - x2 ftom x= (.: r ) to ( a )

Answer b or c

b FindtheFouri€rCosirresadsfofmof : { 
* xu ,for 0<x( 1,

n t-xn for 1<x<2 ard ..O " frr

c A sinusoidal rohage Esim,rot, wlrere t is the time , is passed though a blf
wave rectifi.ertlst elipstb negative portbn ofthe wave . Find tb Foti*tr
series ofthe r€sfrtag pqrod.ic fimction

u(t)= 0 if -L<t< 0
l .fulipj,t if O< t < L

Q.no. Modu*e 4

4.e Expand log, x in powers of ( x-l) usiry Taylor's Series ad hence

evaluate log" L.L correct to 4 decimal places ?

: Anrwer b or c

12a Cos-z|d9 ztaz , a .\
Jo 1-2a cose * az 

: 
7;; ' ( a-< I )

ez

- 

dz . whsre C is tbe unit cirel€ I z I = |
@3fr2

Marks

3

b

c

6

6

Mrr*s

3

6

x>21'

91:,.\

Mar.Ls

3

b .Shewthat

Cr
Evahrate !p,

6

6

{.



Q.no. Module 5 Niarks

5.a State and prove Nikolai Jegrovich Joukowski Transformation in Conformal 4

Mapping with application to design of an Aerofoil ?

Answer b or c

b provethatthetunctionf(z)definedby{z) =W (z*0) I

{0) : 0 is continuous and tbe Cauchy Riemann equations are satisfied at the

origin yet f '(0) does not exist .

c 
Evaluate f, ffi d.zwhercCisthecirclel zl:3

Q.no. Module 6 Marks

6.a Minimize f(x,y) : kr-ly-2 zubjecttog(x,y): xz +yz- az using 4

Langrange's function ?

Answer b or c

b Minimize{xr, xz) : xt- xz+2xl+2xrxz+xZ usingGradientMetlod 8

starting from the point x, = t $ I f

c Draw and explain the optimisation algorithm for ( 1) Univariate Direct Search 8

method'(2) Newton's Descent Method ?


