
/ /

TIME: - 3 Hours
.Instructions:

1.A11 questions are compulsory.
2.Write ans\,ver of each section in separate answer books.
3.Figures to the right indicate marks of questions.

SECTION _ I

Question-l Attempt the following:
(A) Prove that:

(1) In a group, inverse of each element is unique.
(2) Every cyclic group is abelian.

(B) Show that the set G = {1, - l, i, -i} is cyclic group under multiplication operation. Also find (03)

all possible generators of it.
(C)  in theset  R- { t }  Oenneanopera t ion  " * "  as  a*b=a- rb-ab ,Va,be  n- { t } .  Showthat  (03)

(n-{ t } ,* )  is  sroup.

Question-l OR
(A) Attempt the following :

(1) State and prove left cancellation law in group.
(2) State and prove reversal larv of inverse in group.

f l cosa  - s ina l  I  )
(B)  Let  X = j l ^ ; - -^ .  ^ : : :  l l " .R i .Provethat  (x , . )where ' ' ' i susualmatr ix

tlsma cosc, Jl )
multiplica- tion operation.

(C) Define Left and Right cosets. If I{ = {0, :} and a = 2 , find aH and Ha (03)

Question-2 Attempt thc following:
(A) Is the graph given below weakly connr:cted, strongly connected or unilaterally connected? (04)

Justi$ answer with proper reason.

Define Adjacency matrix representation of directed multigraph. Also find it for the (03)
following graph.
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Define following terms and draw suitable graph to explain them :

(1) Rechability (2) Out degree of vertex (3) Path of graph.

(03)
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Question-Z
(A) Define IsomorPhic

reason(s)'

OR

graph. check whether the foliowing graphs are isomorphic or not' Give

(B) Define Incident
graph.

matrix representation for simple di-graph' Also find it for the tbllowing (03)

u{q
?6

u3

(c) Define Node base of graph. Find all possible Node base of the folloi'ving graph'

v8
(03)

(06)
t -

Question-3 r!.tfernpt thefollowing:

(A) Veriiy (u) (l u B)' = A' A B' (b) (l ^ B)' = A'u) Ij'

ancl  B = {(* ,  /0 ' l ) , (x,  /  0 '6) , (x,  /  l '0)}

i f  A ={(x,  I  o. : ) , (  x,  t  a.7),( t ,  /  0 '2)}  
(04)

AttemPt anY Two

I f  A={ (x , /0 .3 ) , (  x r l0 '6 ) , (x . /0 '7 ) }  and B=t ( ' , /0 '8 ) ' (x ' l0 '5 ) ' (x ' l0 '4 ) }  f ind

A*  B  ,A+B ,  (A -  B)+(A+B)  and  A '+  B '

Prove that the orcler of subgroup of a finite gloup is the divisor of the order of group'

Show that(Q*,*)  isabel ia ' ,groupuuder " f  "operat iondef inedby a*h=+'Ya'beQ*

Sectio.L-II

coefficient r --

, lnL*' -(Ir) ' , lnLv" -(I/)"

(B)

(a)

(b)

{c)

Question-4

(A)

(B)

Attempt the following:

Derive Karl Pearson's corelation

(04)

(03)

calculate the rank correlation coefficient for the fbllowing data using spearman's formula (03)

56

ffi 
rrelationcoefficientand

44

pro bab ie error for the fb I I owrlglli srr ibultioll s 
f 

g di fference formul a

60

(c)
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. lestion 
-4

(A)
/

(B)

(c)

Question -5

(A)

(B)

OR

Derive the Spearman's rank correlation coefficient formula p =t--9!'- 
(04)

n \n ' -1 )

Prove that correlation coefficient is independerrt of shift origin and change of scale. (03)

A computer while calculating conelation coefficient between.r and y from 25 pairs of (03)

observations obtained the results lx =125. Ly =100, lx2 = 650, Zy' = 460,lxy: 508 .

It was later discovered that two pairs of x and y values namely (*,y) : (0, t +),(x, y) = (8,6)

were entered wrongly while the conect values *"t (t,.1) =(6,14),(x,l) =(A,0)r. Obtain

the conect value of correlation coefficient.
Attempt the following:

Derive the equation of regression line of y on x of the form y -V = by*(t- 
") 

(04)

Using difference formula compute regression line of x on y fi'om the following data. (03)

Show that :
(1) Regression coefficients are independent of shift origin
(2) Aritllnetic men of regression coef{icients is greater than comelation coefficient.

OR
Using square formula compute regression line of y on x from the following data.

(03)(c)

Question -5
(A) (04)

(03)

(03)

(B) Obtain the equation of regression line of x on y of the form .rr- T = br(y -r)

(C) Show that :
(1) Geometric mean between regression coefficients is equal to correlation coefficient.
(2) It aone regression coefficient is greater than unity then the other must be less than

unity.

Question-6
(A) 10 unbiased coins are tossed simultaneously. Find the probability of obtaining (1) exactly (04)

six heads (2) at least 8 heads and (3) not more than three heads.
Attempt any Two: (06)

Let X be a random variable with standard nonnal distribution. Find (i) P(-0.73 < X < 0)

( i i)  p(-r .37 < x < 2.01) ( i i i )  P(xl < 0,5) .
If the probability of a bad reaction from a certain injection is 0.001, detennine the chance

that out of 2000 individuals more than 2 will get a bad reaction.

A quiz has 10 multiple choice questions, Each w-ith 3 alternatives inclusive of the correct

answel Find the probability that the student gct 8 or more correct answers.

(B)
(a)

(b)

(c)

x i05 104 ta2 101 100 99 98 96 93 92
't) 10r 103 100 98 95 96 104 92 97 94

23 28 29 30 a 7
J I J J 35 36 39

1 ' 18 22 a Az+ 25 26 28 29 30 J L

End ofPaper
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