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ot of 10 Short AnsWer Queggio,

Answer any 5 Questions 0 5X4=20M

1. Define Metric space. . ]
n a non-empg

2. Let Ty and T2 be tWO topologies 0 Py set X, and show thqt TiN Tz is also

a topology.

Define Topological space-

State Heine —Borel theorem.

Define compact space

Define Sequentially compact and Totally boundeq

Define Hausdorff’s space.

Define connected space.]

State Tietze- Extension theorem.

10. Write about Normal space and Regular space.

© 0N oL kW

SECTION -B

Answer ALL Questions 5X8=40M
1 1 a) State and prove Baire’s Cateogry theorem.
(OR)
b) Let X be a metric space. Then prove that
(i) A subset F of X is closed its complement F' is open.

(ii) Each Open sphere is a Open set.
(PTO)



y s a topological space
12, a) Let X be a 10] Space ang o Mgt of X then
A= AU D(A) and
H)Aischmcd oA DO DI(A)
(OR)

b), State and Prove Lindelof’s theoreny,

13. a). State and Prove Tychonoff’s Theoren,

(OR)
b). Any continuous image of a compact Space i compact.
14. a). State and Prove Urysohn’s lemma,
(OR)
b) The product of any non-empty class of Hausdorff’s spaces is a. Hausdorff’s space.
15. a) Any continuous image of connected space is connected.
(OR)

b). Let X be a Hausdorff’s space. If X has an open base whose sets are also closed, then show
that X is totally disconnected
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(PMAT 302)
SRR & CVR Government Degree College (Autonomous): Vijayawada
February, 2022-BATCH 2020.21
Department of Mathematics
PROBABILITY & STATISTICS

Semester -111: End Examination
Time: 3 Hours Max. Marks: 60
Answer any 5 Questions out of 10 Short Answer Questions. 5x4=20M
Show that P(E*) = 1-P(E).

l.
. »
2. In asingle throw with two dice find the probability of throwing a sum 10.
Two coins are tossed simultaneously. Let X denote the number of heads. Find mean

(52

and variance,
4. Define Types of random variables.
5. Derive the Mean of the Poisson distribution,
6. Define Binomial distribution.
7. Define Correlation.
8. Write formula for Rank correlation co-efficient,
9. Define Chi-square distribution of goodness of fj.

10. Write formula T-test for single mean.

Answer ALL Questions 5x8=40 Marks

11. (a). A bag contains 4green, 6black and 7white balls. A ball is drawn at random. What is the
probability that is either a green or a black ball?.

(or)

(b). State and prove Baye’s theorem.

12. (a). Write the properties of Characteristic function,

(or)
(b). A random variable ‘X’ has the following probability function
[x [0 [1 T2 3 4[5 6 7
(Px) [0 [k [2k [k 3k i@ 22 | Tk
5).

Determine (i) k (ii) Evaluate P(X<6),P(x> 6),P0<X<
(PTO)



(b). For the continuoyg randg
m

Varigp), X whose probability density function is given by

fG) = {2 =x),ir ¢

X <
of X. 0 Otherwise

= 2 1 i
} Where c is a constant. Find ‘c’, Mean and Variance

4. (a). A random sam
. Ple of 5 ¢op
Statistics are found to be ollege Studens js selected and their grades in Mathematics and

Calculate Pearman’s rank corpe] & )

ation co-efficient.

(or)

b). Calculat i i
(b) ate the regression ©quations of Y on X from the data given below, taking deviations
from actual means of X and Y,

Price(Rs) m 13 |12 |16 |15
Amount Demanded | 40 m 43 |45 |37 |43

Estimate the likely demand when price is Rs 20

15. (2). A die is thrown 264 times with the following results. Show that the die is baised

(Given *2y,05 = 11.07 for 5 d.f)

No.appeared on the 1 |2 3 4 5 6 \

die

/ frequency 4032 [28 |58 54 |52 \
(or)

(b). The nicotine contents in milligrams in two samples of tobacco over found to be as follows

by using F-test.

[Sample A | 24 26 21 [25 |-
Sample B |27 130 |28 31 |22 [36

L
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Section-A

nswer *
s out of the 10 shorta Questions 5x4=20M

Answer any 5 question
ily of R-submodules of 21 R-module M, then ("), is also an R-

1. If{N,}_,isafam |

submodule of M.
odule M over a ring R, prove that {a<R/aM =(0)} is an ideal of R.

2. For any m
Let f(x)eFlx]bea polynomial of degree >1. If f(@)=0for some a € F , then f(x) is

reducible over F.

Show that x* —2 is irreducible over Z.
Let f(x)e F[x]bea polynomial of degree =1 with « as a root. Then « is a multiple root

< f(a)=0.
Let E be a finite extension of a finite field F. Then E = F (&) for some a € E.

IfE is a finite separable extension of a field F, then |G(E / F)|<[E: F].

6

7

8. State the Dedikind Lemma.

9. What is Cyclotonic polynomial. Explain with an example.

10. If a and b are constructible numbers, then a + b are also constructible.

Section-B
Answer ALL questions 5x8=40 Marks
I1. a) State and prove fundamental theorem of R-homomorphisms.
(OR)
(PTO)



U ..
the form N where U s a

b) Prove that the sub modules of h M f
) t ¢ > + T hlIC are .
submodule of M containing N Quogient T N
12. a) State and prove Ei - '
£ ms . Y ! S.
1108 Criterjan for the irreducibility of polynomials

(OR)
yisa field.

b) Define an irreducible polynomig) P(X) over ficld F. Show that F(x) (P(x)
13.a) If E is a finite separable e-“en;ion of a ficld F. then E is a simple extension of F
(OR)
b) State and prove Uniqueness of splitting field.
14.a) State and prove fundamental theorem of Galois theory.
(OR)
b) Let H be a finite subgroup of the group of automorphisms of a field E. Then [E: E,\=\H!

15.a) P i |
) | leVC that a polynomial f{x) over a field F is solvable by radicals over F if and only if
splitting field E over F has solvable galois group G(E/ F).

(OR)

b) Le %
) t-K be the set of all real numbers constructible from the set Q of rational numbers, Prove
€IS S Of 1 non

negative numbers in K.

% %k %k sk ok
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Section -A

answer questi i
e 10 short fons 5%4=20

Answer any 5 questions oul of th
0 If -t<x<(0

) (o of the function f (x) ={
1. Calculate the fourer serl Tif0<x<g

th examples.

Explain periodic function Wi
in subscript notation A’y _+ A%y + Ay, +y, =0

Write the given difference equation
Solve the difference equation V.2 ~ 59...-0Y,=0

Find the extremal of the functional y(x)= j ( ¥ +2y ).
State and prove first shifting theorem of Laplace transforms.

7. Find L —sindt—1*).

8. Find L —2—\.
{p}

9. Find the value of L™ {—1———}
(p+th(p-2))

IO.FindL"{ 21 2|
p +2 p -4

Section - B

Answer All questions 5x8=40 Mark
: = rks

- (PTO)



11. a) Find the four;
UTier gepg
Erseries of gy, f
> Tupe, - .
| | I NCtig,, /(x) = xsinx;-m < x < . Deduce that

13 35'57 e =T22
4

(OR)

b) Find the fourier sine sSerieg of the
un(‘-lio .
n f(x)=

cosxon the interval [0, 7 ].
12. a) Determine a curve join

: ahers INg the gp .. .
axis of abscissa g€nerates g4 surf; Origin with the point A(1,1) whose rotation about the
ace of minimum area

(OR)

€ fu \ +
F = U.Ol‘lal v(y(x)) j xz (ylz) yz 2x‘y dx.

Xy
13. a) Solve the diffe i
Tence equation Vg = 59,0~ 6, =4",9,=0,y,=1.

(OR)

b) (1) Solve Vi -—4)),‘_” +3y” =5"

(ii) Solve Yis2 —2yn+] +yn = n2 2"

dﬂ
o f(p)

14. a) If F(t) is a function of class A and if L{F(¢)}= f(p)then L{t" -F(t)}= (-1)"
(OR)
b) State and prove Initial - value theorem.

15. a) State and prove Convolution Theorem.

(OR)

2p2+5p—4}

ing iside’ ansion formula find L"{
b) Using Heaviside’s exp P

kkkkk



TR "“uu‘:

Joyerine MR LE “
L] '
T Vijiynwandn

SN VI
TN VIVEEN A lOn

' ltlt‘lillll,\u\ 017

b N
' P"""lhw'

/ (s

N e It

(b NTYIOLLLE

]

ANALY HIERL Nnr\uu.,,, MG
) '\

(et nnln”“'""""”"‘“'nlvh 020 )0
’ p , ", ,
Muax, Marks: 60

Fome: A Howrs

Short Answer Queyg,
5X4=20M

T

\nswer any S Questions out of 10
1 “ T l ““'“l““\’v”"" ‘\’,I(lli |”| 4 ,
' Olfny,

' Define the mangoldt function A()

|
. | N T ", (__.
Prove that Ypsy B logx +« I ,‘.r)‘ Wherg X =1,

4. State and prove Legendre’s identity.

Define Chebyshev's functions.

6. State Abel's identity.

Prove congruence is an equivalence relation,

_\J

8. State Little Fermat’s Theorem.

9. For any prime p, prove that (p— D! =-1(mod p).

10. Solve the congruence 25X = 15 (mod 120).

Answer Five Questions Choosing One question from each unit.

All questions carry equal marks 5X8=40M

11.a) Define Euler totient function @(n). Show that if n > 1 then we have @(n) =

Sapn () 5
| (OR)
b) Letf be multiplicative. Then f is completely multiplicative if f ~*(n) = w(n) fln) for
alln>1.

(PTO)



) ) \ » .
1.2, ) State and Pove s
.“l(‘l"q

vy )
”"lmulinn formuli

(OR)
b) For v >

l l\l
! “\'l‘lh;
Wy ¥ X
(3. ) Show (| L'm-u(n) ""‘ [ and Yyey Aln) ,"‘ log[x]!
SCENROW hat for eve.
1 (\(l_\' ""(‘R(‘I‘ , I Jon ”_(") - (,”l‘l )
h > 2 we have alogn e

(OR)

0 Show that there ig ¢

ons 1 -~ -
SNt A sy fa Ypery = loglogx + 4 +0 (@—;) OraliA= &

4. a) State X
State and prove Euler. Ferma
at theorem.

(OR)

b) State and prove that Lagl‘ange’s Theorem

5. a) State and prove Chinese Remainder Theorem.

(OR)

b) The set of lattice points in the plane visible from the origin contains arbitrarily large gaps.
That is, given any integer k > 0 there exists a lattice point (a, b) such that none of the lattice

points (@ +7,b+5),0<r<k,0<s < k, is visible from the origin.
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