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First Semester M.Tech. Degree ExaminAtibniJan./Feb. 2023
Applied Mathematics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, choosipg.ONE full question from each module.
2. M : Marks , L: Bloom's level , C: Coarsi outcomes.

Modnlt+ I M L C

Q.1 L. Solve the system

3x+22y +822= -10

of equatioris l;jr+ 2y + 3z = 5 ,

using ChoGi&t''method.
,:i]

2x+8y1222=6, t0 L3 co1

b. 'l-l I

3l
10 L3 col

OR
Q.2 a. 4x,+3xr-X:=6,

)a',-t:,. : :

Solve thl.,'p,_{tg*

,.,*1fj:*3x,=4
of equations: Xr * ;tz * x, = I ,

by triangularizatioiir,metho d.

t' l't.'''"' 
'"

10 L3 col

b. Apply Gauss-Seidel iterative meihod to solve the systp ,:ti{equations.
lOx,-2xr-xr-Xc =3, -2x.,+lOxr-x3:Xo=15
-xr -x, +10x, -2*o--27 , -Xr -Xz -2x, +l0x q=-9

l0 L3 col

Module *2'
Q.3 a. Find the standard:,ilidiix for the linearltransformation T :

by T(x, y,z): (x-Zy,2x+ y).
.r1r' 'lllil'' 

.,r r.,'.':,n

f,$ R'? defured 10 L2 c02

b. Show that,;rihe following funcribri-tlefines an innei,,pibduct of R", where
u: (u1 ,.u2) and v : (u,, ,r), (u, v) = utVl * Zuzvz

l0 t,2 co2

oR ,..,,rrlri:i.tr,i,irl

Q.4 a. Ai#ty the Gram-Schirrdl'orthonormalizatffiift process to the basis for R,'

shown below B:{(1, 1, 0), (1, 2, 0), (0, l, 2)}
10 L2 co2

b. Find a leasrs4ii?e solution of thq syL*tem AX = b for

l+ o.l l z1

o=l o ,l and b=l o 
Ittlr rl L,,J

t0 1,2 co2

Module - 3

Q.s 4.. Diagonalize the nibtrix

*6
7

-4
:-1
3l

l-s
a=l-o

l,
l0 L3 co3
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b. Find the

[0 -2

l-z 3

l_z -l

largest eigen value and

21

- r I uv Power method.

3l

elgen vectdf:
i,.t::Lii. , 

\

:)."1:'

1,.

6-{, the matrix 10 L3 c()3

OR ,i'L:::tr:

Q.6 t.
lz J-z 4l

Solve by Jacobi method 
I JI 6 Jr 

l

[+ .t-a z )

10 L3 c03

b.
10 L3 cC)3

Module -br"::l
Q.7 a. Dehne: .,,,,.''"tliir,r,,,''

(i) Ran{rjfn,sampling
(i0 Sarnpfing distribution
(iii) Statistical hypothesis
(iv) Nullhypothesis
(v) Level of sign'fcance-.r,1,,.

l0 L2 co4

b. Five dice were thrown Q$ times and the nqrqbeils'
face of the dice follow. ih* fr"ou"ncv distfib$hon

1,2 or 3 appearing on the
lace of the dice follows the dist as

No. of dice showiil,li"2 or 3 5 4 rrB* '2 I 0

Frequencv 7 19;-
i85 24 8 3

'"'fnllnws A distributionTest

(xi*
the hypothesis that the,,,,,,. a biriiLmial

iigdide{: lli0ft.for 5 degree of ftqdotir)
rl*;|,'^r:r rt,"qry* iS

10 L2 co4

,f\;,''til"'r' OR
Q.8 a, A",:sertain stimulus a$mini$'ered to each*qf,,.'I2 patients resulted in the

.following increases.of _blood pressure 5,2,'8,,|1,3,0, -2, 1, 5, 0, 4, 6. Can it
bd concluded thati,i'he stimulus will increase the blood pressure? (Table
value: te.65 for 11 deliee of freedom =2.201)

10 L2 co4

b. In order to 'dptermine whether there is significant difference in the
durability of 3 makes of computiirs, sample of size 5 are selected from each
make and the frequency cif-repair during the fnst year of purchase is
observed. The results are asfollows:

In view of th€ above data test there is a significant difference in
3 makes of computers. [F5"a (Vr :2, Y2: 12) = 3.88]durabi

10 L2 co4
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Q.e a.

Y
x

-3 2 4

I
J

0.1

0.3
0.2
0.1

0.2
0.1

The joint probability distribution of two random variables ls glven
below: ,lkqut

Find:
(r) Marginal distribution of X and Y
(ir) Covariance of X and Y
(iii) correlation of X and Y 

,,,,,,,,,,,';,

.,. I

10 L2 co4

b.

[or
I

Show that P=l 0 0
Itl I
12 1

corresponding uniqr5,.
:

10 L2 co4

f)ilrt rlr OR "lilliir:'rriiir'r'

Q.10 a.

transftmn\1l
used onTHE first day of the week,
4 days.

10 L2 c04

b. Cars arrive at a petrol pu,$p;'having one petrol unit"lh Poisson fashiori-with
an average of 10 cars per hour. The service tiifie,ii'distributed exponbntially
with a mean of 3 minutes. Find:
(D Average numtor of cars in the system
(ii) Average wd[@time in the quepg*,'&.

livl fne,nffi ility that the numffiiqgf cars in the systemis 2.

l0 L2 c04

4,. .,iir:i, ,'

,o* .-..''',..".

.,{

,'{&Sraffi'
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