
r
$

i, ,*- l

ISMCM/MTR/MAR/IAEl I

(07 Marks)

(05 Marks)

(10 Marks)

h : 0.125

(10 Marks)

2-point and 3-point

(10 Marks)
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First Semester M.Tech. Degree Examination, Aug./Sept.2020
Applied Mathem'atics

.iutl1r,,irr*ll:i

Max. Marks: 100

Note: Answer ony FtVE -full questions, choosing ONE futl question fro* "orn 
module.

Module-l
0. Explain about, (i) Inherent error (ii) Truncation effors (iii) Round offerrors 

(08 Marks)
b. pcrtbnn , ,,.\1Jit,l;':ffi:Tll""tio, m*hocr to obtain the smalrest positive roor of the

equation f(x)=x'-x-l=0 (07Marks)

c. Find a real root of the equation x = e-' using the Newton-Raphson mettrod. (05 Marks)

OR

z a. Prove that the tenninal velocity of the freely falling body parachutist is V = 
g+[, - r-(%\fJL CL ]

in the usual notation. (08 Marks)
b. The equation 2x = 1og,,, x +7 has a root between 3 and 4. Find this root, correct to 3 decimal

'l-irne: 3 hrs.

placcs, by Rcgula-Falsi mcthod.

c'Finc1arealrootoftheequation,x'_2x_5=0,usingSecantmethod.

Module:?
3 a' Using Muller's method, find thr: root of the equation f (x) = x3 .-,5x { 1 = 0 .

'dx
b. Evaluate l.-:, correct to 3 decimal places, with h = 0.5, h = 0.25 and

J l+x0'
respecti vely using Trapezoidal rule.

I^
4 a. Evaluare the integral f = f 

ll9x"...._p^_. 
dl+xo,

qua(iratu|c rulc.

OR

using the Gauss Legandre's l-point,

Ir. rOX
Use Romberg's method to compute 

L * correct to 3 decimal places.
0'

Module-3

I'
I5 a. Find the inverse of thc coefficient matrix of the systern l4 3

l: sL'

Jorclan r-r,ethod.

,'li']=[:]
by Gauss

(10 Marks)

(10 Marks)
[:2tf

o=12 3 2],'usingCrout'

[r 22)
1 ol3

b. Fincl the inverse of the matrix s method.
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a. Solve the system of equations, l

xr+2xr*3xr=J,
2x, +8x, +22x, = 6 , ,, .' ,

3xr+22xr+82x, =--10 . '

Using the Cholesky method. (10 Marks)

lz l l -21t-llq o z I I

b. Determine the inverse of the *"t:" 
l; ; ; i lutine 

partition method. Hcncc' solvc

tt
Ll 3 2 -l.l

..1: i

information. Find a formula for the irnage of a arbitrary X in R'2.

ISMCM/MTR/MAIVIAEl I

(10 N/tarks)

(10 Marks)

rf equations AX: b, wherc b : [- I 0. 8, 7, - 5]' . ( l0 i\larks)

.',:t-:,,' MOdUte-4 r',-;r:*X!,

, : 
Using the Jacobi 

T"dF"] itt 
th. 8,g", *lues,and the corresponding Eigcn vcctors ol'

11 42 2l
the matrix, o =I J, ,_ Jil. .::t,i,,,,, (10 Marks)

12 ^12 I ILJ

[t 241
b. Transformihematrixa=lZ | 2l

[+ z t)

i
i:
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1
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n
f,
t:

to tridiagonal form by Given's rnethod, hence find Eigen values.

8 a' Using the Hougeholder's transformation rules

lz r llt1ll

reduce the"'neatrjx A =l I I 0] ittto it
ltLl o rl

,r ,'::r (10 Marks)

corresponding Eigen vector of the matrix

i
a

(10 Marks)

tridiagonal matrix.
b. Find the,,,{pggest eigenvalue in.modulus and the

[-15 4 3lt"l
A = | l0 -12 6 | irsing Power method.

tl
l20 -4 2)

r;;:::ri: : ::::

iVtodule-5

[r ol l-r] iol.a. Find the columns ol l,=l^ .t are e,=l I and er=l.l.Supposc T is lincar' Lo l.l LOJ LIJ
l- s I l--:ll"ll-l

transformationforR.2 intoR.3suchthat T(e,)=l-7land T(.r)=l -g I withnoadclitional
ll-ll
12 ) L 0l

t"l [-tl, lrr r-l
b. LetW:span{ir,x2},rvhere *, =16lurd * ,=l2l.Constructanofthogonalbasis {v,,v,'fLol L,l

(10 Marks)for W.
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OR
T/ ol lzl.,,j',,,-. lo r r rl0 a, Find a least-squares solution ofthe inconsistenr system AX:b for A =l O Z l, U: I O 

Ir' r] L,,j

I z1 l-21 l-rl '-i : 
(roMarks)

l'll'lrrb. i) Leru, =l s l,ur=l I landy:lzl.observethat{u,,ur} i*anorthogonarbasisfor

L-,1 L,l L,l -

W = space{u,, u, } . Write y as thc sum of'a vector in W and a vector orthogonal to W.
I

::lit
jjj

:

ii) Let T : Rn*R m be a linear transformation then there exists a unique matrix A such drat
T(X):AX for all x iit Rh. in fact. A is the mx,n matrix whose ifi col,r-n is the T(ei)'I'(X)=A.{ tbr: all x;-iYtiff', in fact, A is the mxif,r..matrix whose j' c,

where ej is the jm column of the identiry matrix Rn : A[T(e,) ...TG")]
in colurnn is the T(ej),T(X):AX forall x rir Rn, in fact, A is the mx,n I

(05 Marks)

(05 Marks)
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