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If f isonto homomorphism ofa group G in to group G'. Then kernel
of f i.e. K'is a normal subgroup of group G .
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If 2c039=x+l and 2cos9=y+l
i ¥

then prove that the value of x™y" + is 2cos(m@+ng).
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Section 'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C’

consists of long-answer-type questions. Section 'A" has to be solved first.
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U3 4.

U3 6.

Section - 'A'

fr=ifea aftegmd gt @ SR e a1 @ g’ & T
Answer the following very short-answer-type questions in one or two

sentences. (1x10=10)

Jog 3R @ giRerer Ry |

Define Equivalence matrices.

Mg BT ANerfde wieor @ gar 87
What is characteristic equation of matrix?
YT FHIHROT BT IRAIET BT |

Define Reciprocal Equation.

g1 @1 s fem folag |

Write Descarte's Rule of sign.

qogar @it 1 aRwmar R |

Define Equivalence Class.
P.T.O.
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Define Order of a Group.

WEl B qearsIRar d ariRAifia Hifdrg |
Define [somorphism of groups.

AR YT &1 S forfay |

Write the statement of Lagrange's Theorem.
(cos9+isin9)%ﬁf fba ga1 8 27

. . p
How many roots are there in (cos @ + i sin 9)/‘1 %

U9 10.S—HIIGR YAY BT H fofday |

U= 1.

Write the statement of De-Moivre's Theorem.
Section - 'B'
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Solve the following questions :

ATGE A B ST I B -
Find the rank of matrix A:

(3x5=15)

R

A=|1 4 2
2 6D
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Find Eigen values & corresponding Eigen vectors of the following
matrix A:

6 -3 2
d=|-2 3 =1
2. =13
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Verify Cayley-Hamilton's theorem of the following matrix & find A™!

| st gl |
where A=|0 1 -1
R (|

HHBT 2x° +6x% +5x+k =0 H kP A TG PRY Fafd g
AR AN H & 3R G el B s P |
Find the value of k of the equation 2x’ + 6x” + 5x + k = 0 if their roots

are in A.P. find their roots.
OR

AR x° —15x-126=0 P B AR J g1 P

Solve the equation x* —15x 126 = 0 by Cardan's method.

Rig I fo ot g7 o deelt &1 aq=ag O, dfbar * @
W& U el WE ST 2| Wi whbar « = yeR @
i & -

Prove that the set of all positive rational numbers O, is an abelian group
of'the operation * , where * is defined as follows :

a*b=%b*, ¥a,beQ,
OR

A & HTT K U6 998 G & a1 SU9qg € 9
Let H and K be two subgroups of the group G. then prove that :
O(H).O(K)
O(HNK)
o AN gy & g aHeN gfafare off mafafag 9o
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Every Homomorphic Image of a commutative ring is also a commutative
ring. P.T.O.

O(HK) =
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If &, 3, y are the roots of the equation x* +ax’ +bx+c =0, then
find the following symmetric functions:

2 1 2
R T O R 5
OR
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x'—4x’ -4x* - 24x+15=0
Solve bi-quadratic equation by Ferrari's Method :

x*-4x’ -4x* -24x+15=0
qerfzgd f& @+t quifsl @ wq=z==g I & w9
R={(a b):abel,a-b3 % oy B} TP Jouar ww 2|
Show that in the set of all integers I, the Relation
R={(a b):a,bel,a-b is divisor by 3} is an equivalence

relation.
OR

afe ufafa=or f:R > R, f(x)=2x+3 gR1 qen gfafy=or
g:R—> R, g(x)=x"+18RT aRAMAT & T (gof)(x) T(fog) (x)
T 7 T BT |

If a mapping f:R—>R,f(x)=2x+3and a mapping
g:R— R, g(x)=x" +1 isdefined, then find the values of (fog) (x)

and (gof)(x).
g HIY & TS T T TP ATdell THE BT ¢ |
Prove that every cyclic group is an Abelian group.

OR
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If @, f3, 7 are the roots of the equation x° +ax’ +bx+c =0, then
find the following symmetric functions:

1
2 3 2
1. Za 2. Za 1 Za B
OR
o Y g1 aqefa @fiewr o ga FIf ¢
xt—4x’ —4x? - 24x+15=0
Solve bi-quadratic equation by Ferrari's Method :
xt—4x’ —4x? - 24x+15=0
gerizd f& @t gorfsl @ wqzag 1 & wawy
R={(a b):a,bel,a—b,3 3 oy &} To Jouar ww 2|
Show that in the set of all integers I, the Relation
R ={(a b):a,be[,a—b is divisor by 3} is an equivalence

relation.
OR

afy ufafaaor iR R, f(x)=2x+3 g1 aem iR
g:R5 R, g(x)=x"+18RT ufRaifia & @ (gof)(x) T(fog) (x)
BT A TG B |

If a mapping f:R—>R,f(x)=2x+3and a mapping
g:R >R, g(x)=x*+1 isdefined, then find the values of (fog) (x)

and (gof)(x).
g ST 5 7da ag Tg TP el |HE BT 2|
Prove that every cyclic group is an Abelian group.

OR

e 7:G > G'PE WE GHIGIRGT & df f Udd erm Ife &l
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If f:G — G'isany group homomorphism, then f is one-one if and

only if kerf ={e} ,where kerf'is the kernel of f & e is anidentity of
agroupG.

'Jﬁfm, nﬁ?ﬁﬁﬁﬁ%mﬁ?

If m, n are positive integers, then prove that :

(a+ib)mm +(a —ib)mm = Z(a2 +b’ )m/2n cos[E tan™! é]
n a

OR
C+iS fafer & =1 oot &1 area sma HifoT -
Find summation of following series by C+iS method :

_ cos 20 cos3@

o -
COS Q I}

Section - 'C'

frifea wel @ S <)
Solve the following questions : (5x5=25)

GohAi MTegEl P AT Q &l §1Td o o 39 YR 2 f PAQ
T w9 ¥ § 7T

Find Non-singular matrices P and Q is such that PAQ is in the Normal
form of the matrix :

[ e B
_ W NN
W N = W
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If :G — G'isany group homomorphism, then f is one-one if and

only if kerf={e} , where kerfis the kernel of f &e isan identity of
agroupG.

Hﬁ«'m, n%?ﬁmﬁ,ﬁmmﬁ%:

If m, n are positive integers, then prove that :

(a+ ib)mm +(a —ib)m/n = .'Z(a2 +b? )mﬂn cos[ﬁtan“‘ 2]
n a

OR
C+iS fafer & = &iof &1 arTee s AR ¢
Find summation of following series by C+iS method :
_cos20  cos30
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Section - 'C'

fFr=ifea wel @& S T
Solve the following questions : (5x5=25)
FehaUiIg JTegel Paem Q &1 Si1d IRIY Wi 39 YR & fb PAQ

T w9 ¥ 8 oEl
Find Non-singular matrices Pand Q is such that PAQ is in the Normal
form of the matrix :

R I e S
—_ W N N
W N = W



