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AAJ-732|-7322 Seat No

M. Sc. (Sern II) Exarnination
April/MaY-201E

(1) : Mathematics : MTHE C - 6
(Statistical Methode)

(2) Mathematics : PaPer - MTHE A - 3
(Num'ber TheorY)

Time : Hoursl [Total Marks : 70

(1) : Mathematics : MTHE C - 6
(Statistical Metlads)

. Iustructions : (1) All questions are compulsory.

, (2) Follow. standard notations and

convenbons.

(3) Each question carried 14 marks'

1 Attempt any three of the following :

(a) Calculate coefficient of correlation between X

and Y series from the following data and

calculate its Probable error also :

X: 78 79 96 69 59 79 68 61

Y : 125 l3? 56 rr? lO7 136 123 108

(take 69 as working mean for 12 and 112 for

that D
O) ExPlain: tYPes of correlation.
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Consider a sample with ilata values of
27, 25, 20, 15, 30, 34, 28, and.25.

Compute the range, interquartile range,
variance, and standard deviation.

Define arithmetic mean and geometric mean
then Calculate arithmetic and geometric mean
of the follovring distribution

X: 2 3 4 5 6 7 8

F: 2 4 6 2 B 2 1

Attempt any three of the following :

(a) How many waya can three items be selected
from a group of six items? Us€ the letters
4 B,C, D, E, and F to identifr the items,
and list each of the different combinations of
three items.

(b) A committee of four has to be formed from
among 3 mathematics, 4 chemistry, 2 physics
ald 1 life science theu
(t What is the probability there each of

four is represent in the committee.
(ri) What is the probability that the

committee consist life science at least
one mathematics.

(c) State and prove Rule for the Inverse
Probability.

(c)

(d)
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(d) Consider the experiment of tossing a coin
three times.
(t Develop a tree diagram for the

experipent.
(ii) List the experimental outcomes.

(iii) What is the probability for each
experimetrtal outcome ?

Attempt any three of the following :

(a) How many Tlpes of Sampling? Explain Any
Two.

(b) A random sample of 500 pineapples was
taken from a Iarge consigrrment and 65 of
them were found to be bad. Show that the
standard error of the proportion of bad ones

in a sample of this size is 0.015 and deduce

that. the percentage of bad pineapples in the
consigrrment atnost certainly lies between
8.5 and 17.5.

(c) A 957o confidence interval for a population,

mean was reported to be 152 to 160. If o = l5
16, what sample size was used in this study?

(d) How large a sample should be selected to
provide a 967o confidence interval with a

margin of error of 10? Assume that the
population standard deviation is 40.

4 Attempt any three of the following :

(a) Explain it: Simple Linear Regression Model
And last aquare Method.
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(b) The regression equatioas of two variables are
5y = 9x - 22 ard 20x = 9y + 360 then find
means of x, y and the value of r.

(c) Derive formula for Angle between the
Regression Lines.

(d) Writ€ the equation of lines of regression. Find
the equation of regression lines.

It x=lO.n,y=26.5,or=6.4,or,=g and r = 0.56

6 Attempt any four of the following :

(a) What is the Different between passion and
exponential distribution ?

(b) Expbin ;

(t Independent events

(ii) Exhaustive events.

(c) Two Cards are drawn from a well shufled
pack of 52 cards. Fid the probability that
both are kings.

(d) Three gmups of children contain reepectively
3 girls and I boy, 2 girls and 2 boye, I eiirl
and 3 boys. No child is selected at raudom
from each group. Show that the chance that
the three selected consist of I girl and 2 boys
is 13/32.

(e) A bag contains 4 white, 5 red and 6 green
balls. Three balls are drawn at random. What
is the chance that a white, a red and a green
ball is drawn?
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(2) Mathematics : Paper - MTHE A - 3
(Nurnber Th,eory)

Instlurdoc: 1. All qucsdmr rrc conpobory.
2. Strdrd mtrdoc erd celvcnllu rrc followes.

I AnsweranyTWOofthefollowing: 14

(l) Define M0bius function p. State and prove Mobius
inversion formula

(2) Show that there is no end to tfie sequence ofprimes
2,3,5,7,17,13,t7 ....
Also find the upper bound for the no prime of tlris
sequence.

(3) Define Euler's totieNrt functid @(z). For z ) 2, prove
that @(n) is always an even integer.

2 AnsweranyTWOofthefollowing: 14

(l) State and prove Chinese Remainder Theorem.

(2) Find the last trro digib of 9ee .

(3) Prove that any integer of the form Zft; k > 3 do not
have a primitive root

3 AnsweranyTWoofthefollowing: 14

(l) State and prove dre Quadratic Reciprocity law.

(2) lf p is an odd prime then prove that

f3\ = [1 itf p = +r (modB)
\pt (-1 ; if p = t3 (mod 8)'
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(3) Prove $e following:
(a) -1 is a quadratic residue of p if and only if p is

ofthe form 4k + l.
(b) 3 is a quadratic residue ofp ifand only ifp is of

the form 72k t 1.

4 Answer any T\ilO oftte following: 11

(l) Deermine all the positive solutions of the Diophantine
equation l72x + 20y = 1000.

(2) If x,y,z are positive primitivo Pythagorean tripleb
and x is even lhen derive an expr€ssion which gives all
tte values ofr, y, z.

(3) If a positive inbger n is expressed as a = N2rn,
where m is square-Aee lien show dut a can be

repruented as the sum of two squues if and only

if m contains no prime factors ofthc form 4k * 3.

5 Answer the following: 14

(l) If 7 I a, prove that eithcr a3 + 1 or a3 - L is
divisible by 7.

(2) Find the value of r(360) and o(360) .

(3) Ifn is an odd integer lhen prove Mt Q(zn) = $(n).
(4) Find the remainder when 91032 is divided by 13.

(5) Obtrin aprimitive rootof25.
(6) Check which of the quadratic corgruence

xz = t96(ttwd 1357) has a solution.
(7) Express 2431 as lhe prodrct of primes.
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