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ADIKAVI NANNAYA UNIVERSITY
END SEMESTER EXAMINATIONS

M.Sec. Applied Mathematics
I-SEMESTER

AM 101: REAL ANALYSIS
IW.EF.2016 A.B|

(Model Question Paper) , .
Time: 3 hrs. Max. Marks:75

Answer ALL Questions: . " Marks:5x 1575
f.(a) prove that fefz) on [a.5] ifand only if for every &, > 0. there exists a partition Pvon

for.h] 0<U(P./.a)=I(P.f.a)<e

such that
(b) it/ is monotonic on [a »] and if « is continuous on [a,h]. then show that £ ¢ R(x)
(OR)
2 (a)state and prove fundamenal theorem of integral calculus :

(b) If £ maps [a,b] into R* und if £e R(a«) for some monotonizally increasing function ¢ on
p y 2

[a.h]. then prove that [f] ¢ R(«) and J:'fa’a

gﬂllfla’(x

3.state and prove Stone — Weii strass theorem

(OR) .
4.(a) prove that there exist a rea! continuous function on thereal iine which is no where.
differentiable.
(b) Suppose {7} converges .o funiformly on the set I in a metiic space X. let x be a limit

iat of B s at Tin £ L= 1213 s el s il
point of £ such that !ugr}/,, {1)=4, , n=1,2.3,..., then prove thai | 4,} converges and so,
lindin £, (1) = limlim £, (1)
iodx on o n oyt px F

)( a)Detine absolute convergence. Show that every absolutely ccr vergent integral is
convergent.

’ L
(b)’]‘ési the convergence of t'ie integral j.x”(logi)"dx . : .
ow)
5(a)State and prove Abel’s Test.
(b)Show that the integral Téllﬁidx is convergent for p>0.
7)(a) State and prove SchwzlirY,"s theorem v

(b)Show that z= f(x’y), where [ is differentiable, satisfies x {%1) = 2y(%)
. . : e X

AA&T‘ ;
-

| /
Y

(OR) : '

8(a) State and prove Taylor’s t1eorem.




(h)l’in(lllhc maxima and minima of the function /(x,p) = x' ‘{ y ' 3x— 12y +20
9. Answer any Three of the following: ‘
(a) il ot € R(cx) on |a, b}, then show that S+ 1€ R(ex) and ¢ Re) for every constant
¢ and /€ R(a) | ‘
(b) give an example of a sequence of functions that disproves
it i o 1) =Jim lim. 1, 6)

‘ . rodx . !
(¢)l'xamine the convergence of .[

o VI=x
;

wd
— (x,y) # (0,0)
(d)Show the function f(x,y)= [x2 + ° ( y)#(

0,(x,y) =1(0,0)

is‘continuous at the origin.

2 2
X =y
X y - ) ay 2 2
(¢)Show that the function  f(x,y) = [ 4 x4y’ iy £0
l(), ifc=p=0 is differentiable at the

origin.
ok ok ok ok




ADIKAVI NANNAYA UNIVERSITY
END SEMESTER EXAMINATIONS
M.Sc. Applied Mathematics
I-SEMESTER
AM 102: ORDINARY DIFFERENTIAL EQUATIONS
[W.E.F.2016 A.B|
(Model Question Paper)
Time: 3 hrs. Max. Marks:7:

Answer ALL Qucstions: Marks:5x15=7 =

1. Let the functions b, . ,bn in L(x)(t)=xM(t)+b1(t)x(D(t)+. .. + ba(t)x(t) be definc
and continuous on an interval L. Let ¢,...,4, be n linearly independent solutio:

existing on | containing a point to. Prove thatw(z) = expL—J‘l)I (;s')a’.s]w(l‘, )ity t =1

ly

(OR)
2. Solve x¥' +4x=0
) 1
3. If Pn(t) and Pm(t) are Legendre polynomials, prove that an P, ()dt=if  m=
-1
, ]
> 2
cand | PR (0)dr =
'( o 2n+1
(OR)
. d ] d. L
4. Prove that Z[t”JP(t)]:z"J,)_I (1) and E[t PI{t)] =170 J ., ()
t
5. Let A(t) be an nx n matrix that is continuous int on a closed and bounded interval I.

Prove that there exists a solution to the IVP x" = A(/)x x(¢,)=x,; (t,¢,€l) onl
Also prove that this solution is unique.

(OR)
_ 0 1 0
6. Find a fundamental matrix for the system x'= Ax where A=|0 0 1
6 —-11 6
% State and prove Picard’s theorem. '
(OR)
8. State and prove Contraction Principle.
9. Answer any three of the following:

a) Prove that x4, 'x3[xl are linearly independent function on [-1,1] but they ar¢

linearly dependent on [-1,0] and [0,1]
b) Solve 6t°x"+&x'+x=0
" ¢) Showthat J_,(1)—J,.,,(t) =2J(¢)
d) Find a fundamental matrix for the system x’=Ax where

a 0 0
A4=10 a, 0 |;a,a,anda, arescalars.
[0 0 «

e) Solve the IVP x’=x, x(0)=1 by the method of successive approximations.




LA

ADIKAVI NANNAYA UNIVERSITY
END SEMESTER EXAMINATIONS
M.Sc. Applied Mathematics
I-SEMESTER
AM 103: PROBABILITY & STATISTICS
|W.E.F.2016 A.B|
(Model Question Paper) ;
. Time: 3 hrs. Max. Marks:75
! : Y

/\n’swcr ALL Questions: Marks:5x15=75

) From alot of 10 items containing 3 defectives, a sample of 4 items is drawn at random.
L.t the random variable X duu)lu the number of defective items in the sample. Find the
probability distribution of X when the sampk is drawn without replacement and also find

tixpectation and Variance. . /

: ' v (OR)

2) It is any positive real number, show that the function defined By
Plx) =e (1 —e ")* " can represent a probability function of a random variable X
‘mummg the values 1, 2, 3... Find E(X) and Var (X) of the distribution.

3) Fit aPoisson distributicn to the following data:
Number of mistakes per page 0 | 2 3 4 Total
Number of pages : 109 65 22 3 | 200

(OR)

. 4) In a distribution exactly normal, 10.03% of the items arc under 25 kilogram weight and
. 89.97% of the items arc under 70 kilogram weight. What are the mean and standardc

deviation of the distribution? . .

0

5) Calculate the correlatio 1 coefficient for the following heights (in inches) of fathers (X)
and their sons (Y): :

d I

: X : 65 66 67 67 68 69 70 72
: Y : 67 68 65 68 72 72 69 - 7l
(OR)

6) Ten competitors in a musical test were ranked by the three judges A, B and C in the

following order:

Ranks by A: ] 6 5 10 3 2 4 9 7 8
Ranks by B: 3 5 8 4 7 10 2 1 6 9
Fanks by C: 6 1 0 b1 ] 2 3 10 5 7

Using rank correlation method discuss which pair of judges has the nearest approach to

common likings in music.




7).

8)

A survey of 800 familics with four children cach revealedithe following distribution: !

‘No. ol'boys ; 0 I 2 3 4
No. ol girls : 4 3 2. | 0
No. of familics 32, 178 290 236 64

Is this result consistent with the hypothesis that male and female births are cqually

1
. )

probable?
L

Y (OR)

A random sample of 10 boys has the following 1,Q.’s: 70, 120, 110, 101, 88, 83, 95, 98,

107, 100. Do these data support the assumption of a population mean LQ. of 100? Find a

reasonable range in which most of the mean 1.Q. values of samples of 10 boys lic.
Answer any three of the following:

a) Ifa random variablc has the probability density /'(x)as'

. 2e7", forx >0

/(_Y)J o
0, forx<0

1) Between | and 3 ii) greater than 0.5

, find the probabilitics that it will take on a value

\

b) A die is thrown 6 timies, if getting an even number is a success, find the probabilitics

of
(1) At least one success
(i) <3 siceess
(iii) 4 success.
¢) Write chief characteristics of the normal distribution
d) It 0 is the angle between two regregsion lines and S.D. of Y is twice the S.D. of X
and r=0.25, find tan . ‘ |
A random sample of 500 apples was taken from a largeconsignment dnd 60 were
found to be bad. Obtain the 98% confidence limits for the percentage of bad dpplcs in

1
» [

the consignment.
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' M.S¢. Applied Mathematics

| I-SEMESTER o

AM 104: ALGEBRA
[W.E.1.2016 A.B|
(Model Question Paper)
Time: 3 hrs. ' ' Max. Marks:75
Answer ALL Questions: ‘ : Marks:5x15=75
[. (1) The set Aut(G) of all automorphisms of a group G is a group under composition of

mappings and G/Z(G) = In(G)
(i) State and prove Cayley’s theorem.
(OR) ‘
2. (1) State and prove Jordan-Holder theorem.
(i1) Define Nilpotent group. Prove that a group of order p (p prime) is nilpotent.

(1) State and prove Cauchy’s - theorem for abelian groups

5]

‘ (i1) State énd prove First Sylow theorem ‘ &
. - (OR)
4. State and prove Second & Third Sylow lth(.)rems
5. (i) State and prove Fundamental theorem of homemorphism

(i) I K is an ideal in a ring R then show lhat cach ld(,al in R/K is of the form /\/K wh(,re A

is an ideal in R containing K
(OR)

6. 1) In a non-zero commutative ring with unity, prove that an ideal M is maximal if and only
il R/M is a field.

ii) I R is a commutative ring then prove that an ideal P in R is prlme if and only if
u/ve: P,ae Rbe R= ae Porbe P.

| 7. (i) Prove that an irreducible element in .a commutative prmupal ideal domain (PID) is

always prime
(i))Show that Every Euclidian domain is-a PID (éz))
i N \j %




(OR) | >

L]

8. (i)State and prove Gauss lemma

'\
(iHlet R be a commutatuive ring and P.a prime ideal . Then S R-P is a multiplicative set

- . . . . . . I
and R is a local ring with unique maximal idcal P {a/ s\a ¢ p.s¢ P},

9. Answer any Three of tne following: :

- . ~ N ) . .
a) Define Automormorphism of a group. Prove that every group of order p” (p prime) is -

abelian
b) Find the non isomorphic abelian groups of order 360
¢) Define Ideal and Maximal ideal. Give two examples cach.

i

d) Define nilpotent ide: | and give an example.

¢) Define Euclidean doinain and give an ¢xample. Define 1 ocal ring.

! *ok ok ook K

R )
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(Model Question Paper)

Time: 3 hrs. Max. Marks:75

Answer ALL Questions:
Marks:5x 1575

' 1) Explain Data types in C with examples. ‘ -
(OR)

2) Describe different categorics of operators in C with examples.

3) Explain conditional control structures in C. ,
(OR) ’ )
4) 1) Write a program to generate Primé¢ numbers up to N, ‘
i) Explain GO TO statement with suitable example.

5) 1) What is recursion in functions? Write a-program to find the factorial of given number using
. 1 i

recursion.
ii) Write a C program to multiply two given matrices

(QR)

6) Discuss in detail about storage classes in C.

7) What is pointer? Explain the advantages of Pointer with suitable examples
‘ (OR) '

8) Write a C program to process student data in generating results using array of structures.

9) Answer any three of the fcilowing: ‘

a) Discuss in brief about structure of a C program.

b) What are the input output statements in G? Explain?

¢) Write a program to print thq following output

12 r 4t s
: l 2 3 4 )
1 2 3
I 2 .
I
d) Ebxplain String handling functions. . o .
e) Explain given below '
i) Call by value i) Call by reference ’ &Qr: :
() RhaAR 9 0= e
' 2O ¥
T e bW oo o
O oG U 2
¢ = N .
' ‘ P e ™
BN e .






