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First Semester M.Tech. Degree Examina&n, Juty/August 2021
Applied Mathematics

Time: 3hrs. ,'",, Max, Marks: 100

Note: Answer any,F{,VE full questions.

I a. Obtain a second degree polynom@,approximation to f(x):'t/i+lt, x€ [0,0.1] using

Taylor series about x = 0. Find (O.'Q$"and bound of the truneation eror. (08 Marks)

b. An object of mass 10kg releasdil.Wom rest 1000m aboVe,the ground and allowed to fall
under the influence of gravity. Assume the gravitational force is constant, with
g:9.81m/sec2, and force due to air resistance is proportional to the velocity of the object
with proportional consthiftiC = 10N-sec/m. Deterr[ine velocity and when the object will
strike the ground. ni,.i,t 12 Marks)

2 a. Object real root,o,f t$6 equation (x) : x3 -,5f.=+ I by using Secant method. (07 Marks)

b. Using Regula-Falsi method compute real root of the equation cosx - xe* = 0 (07 Marks)

c. Use Newton-Raphson method to compute smallest positive root of the equation
(06 Marks)(x)=*3-5x+ l.

3 a. Deteffhine smallest positive robt "rof (x) : x3 - 5x + I by Muller method (perform

A-,

b. Find the approximate value of the integral ,={* using composite trapezoidal rule with
: ,,l:::::,, ,

2,3,5,9 nodes and Romberg integration,

4 a. The following.drilta for the funct lon =:X glvgn:

Xrl ,.,,.",0.4 0.6 0.8
flx) 0.0256 0.t296; 0.4096't! I f\^/ | v.vzr'v I v. rrl-:v,r,[.v. rvlv 

I

illlJffil ffi,1.i-,f;tlffiinterporation' 
coqpiue with exact so rut ion and'ffi 

;lllT
,,.1,,_. ,:,, I .:i

Evaluate integral t:{(t:;x')'cosx dx usrng the Gauss-Chebyshev l-point, 2-point and

3-point quadrature'fules ,, ,10 Marks)

Determine Aii br' using partition method. Hence, find the solution of the system of
equatrons, 

llr r rltt
A=14 3 -11 (loNlarks)

lt
L3 s 3l

Solve the system of equations

[t, 2, :-l[*l I s Illllrr
lZ, 8, ZZ 

ll V l= | 6 
[ 

using the Cholesky method. (r0 Marks)
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Solve the system of equations:

lzlr-zllxl[-toll--lllll,.*.
14 o 2 r ll vl_l 8 | L

lr 2 2 o ll ,l=l r l "-n
L, 3 2 -,ll,l L-'l s

Using the Gauss elimination method with partiaffivOting. (10 Marks)

n'indihe inverse of the co-effrcient matrix of thd,-iistem by Gauss Jordan method.

t t]*hl ,-, '{i''

Using the Jacobi method find alirythc%igen values and co-rqgsponding eigen vectors of the

matrix. q

[r Jr 21 ,'
A=IJ, 3 Jrl " (l0Marks)

lz J, 1]

Ir z 4f

Transform theirfiht, ii o = I , t ,l to.Tridiagonal form by Givens method. Find largest

[+ 2 1] r
rd,

positivs'e,igdff'value by Newton's-RapKson method. (10 Marks)positivS'e,igejHvalue by Newton's-Ra..phson method. (10 Marks)

Using the Householder's transfo iion reduce the matri&

lz r tltt
a=ll I 0lintoatridiagonalmatrix. (l0Marks)

[r o rl
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a. Find

b. Find

3"'t-*dl l'" e; #'l,r,,
L_,^^__f::=r,, bJr --;:,,:::::rr'i. 

tr.tU* 
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_.,1 p. l"/t

-rq.'q*,.$ FigrQ.9(a)
is linear transformatffi, then prove thh.

!tI I

T(0) = g

T(cil + di)rr-eT(t) + dT(V) q =
\

,lf . 6* ol
le IIr-.r ol

a QR faitorization of A=l . ; : I11 I 1l

[, I rl
a least-squares sohition of the inconsistent system

(10 Marks)

(12 Marks)

(08 Marks)

(10 Marks)
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