U3 4.

U3 5.

(6) Code No. : S-158
MR f:Go>G E G WEE G' R D GHHNRG & dd f
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If f:G — G'isahomomorphism of a group Gto group G', then f'is
one one if and only if ker f =k ={e} .

OR
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Prove that every field is a compulsory Integral domain but converse is not
true always.

1
Ife x+—=2c0s0, @1 fug FIfow P x"+L"=2cosn9 G|
x X

X —%:Zisinne
x

1
If x+l=2cose, then prove that x"+—=2cosn0and
X -

X —L"=2isinn8_
x
OR

e tan(a+if)=x+iy @ Rig PIRQ fF
If tan (@ +if)=x+iy then prove that:

i) x2+y2+2xcot2a=l

i) x?+y*-2ycoth2f+1=0

i) xcot2a+ycoth2f =1
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Section'A’, containing 10 very short-answer-type questions, is com-
pulsory. 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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Section - 'A'

fr=rifea sftregadt weal & STR e a1 @ gt § T
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)

efid iy v effé o @ TR SR |

Define Hermitian and Skew Hermitian matrix.

QRS JTagE B uRAIT PR |

Define Echelon matrix.

Holl—efieed W BT HIF gy |

What is the statement of Cayley-Hamilton theorem.

9gUS GHIGRUT & el 3R g Uil & g Hdy @ folag |

Write the relation between roots and coefficients of a polynomial equation.
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FHIEROT B Al DI TP AT DI

Find the nature of the roots of an equation :
2x* +3x° -x*-1=0

Jeudl Heay T gRfta i |

Define an Equivalence Relation.

W G={0,1,2,3,4,5 & ucdd Iqgd B! P T BT STafd
HASH AT ArE 6(+4) B |

Find the order of every element of a group G :{0, 1,2 3.4 5} with

operation is addition modulo 6 (+6 ) L

SIS JHg @1 Hord folag |
Write the statement of Lagrange's theorem.
Y 9ISTd fed g b aRifid #ifg |

Define without zero divisor in a Ring.

g1 10. 9 A @1 fifaw |

M3 Al

Write the Gregories series.
Section - 'B'

fr=rifea og STRE wwEl & Sav R |

Answer the following short-answer-type questions. (3x5=15)

B =6 2

AGE A=|-6 7 -4
2 hugs g

S AT A B FG BifY |

8 -6 2
Find the Eigen-Values of the Matrix 4=| -6 7 —4/|.
2 =l 3

(2) Code No. : S-158
6=
A={-2 3 -1
Qe iy
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Solve the following equations by matrix method :
2x-y+3z=9
X+y+z=6
X=y+z=2
OR
Hred fafy | e x* —18x-35= 0P & PR |

Solve the cubic equation x* —18x —35 = 0 by Cardan's method.
U6 e G D U IR SUNHed 7 b Vb SUGHE 8 @ forg
AaegH U4 gaie yfoEe a8 @ % acH,beH=ab'e H, 5T&f
b ,beH & 9fded 8 |
The necessary and sufficient condition for a non-empty subset H of a
group G is a subgroup of G if ae H, be H=>ab'e H , j! is the
inverseof be H .

OR
AR £ X 5V TA g:¥ - Z A (DD Ares k=T 2, a9
g #INT & gof : X >Z THH amors sz & aon

(gof) ' =f"og™

If f:X >V and g:Y — Z are two one-one onto mappings. Then

prove that gof : X — Z is also a one-one onto mapping and also prove

that (gof)_] =f"og™.
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OR
1 airegE @ YopH Dol—efieeT THY & HEFAT W S DY

Find inverse of following matrix by Cayley-Hamilton theorem :

AR 0 TR |
0 2 -3
-1 1 1

fe FNERT &’ +3px? +3gx +r =0 B A TUIRR 200 #F 8 @ g
PIfog b p3r - q3
Ifthe roots of the equation x” + 3 px” + 3¢x +r = 0 are in GP. Then prove
that p3r = q3 ;

OR
AT x' +8x° +x-5=0 B vuRa Hfoy o fgda ug
T T |
Transform the equation X" +8x* +x—=5=0 whose second term is
diminished (missing).
afe H, 3R H, WG AE G IASTHE & ad HnH, N G
PT & SUHHE BT & |
If H, and H, are two subgroups ofa group G. Then H, N H, isalsoa

subgroup of Group G.

OR
g it f = W @ <1 s STl &1 WS Ue
T SUGE BT 8 |

Prove that the intersection of any two Normal subgroups of a group is
also a subgroup of that group.

TS W8 G ={1,-1,i,—i} A geUrdR i HHug wiE s
BT |

Find the Isomorphic Regular Group Permutation of the multiplicative group

G={l,-1,i,-i}. P.T.O.
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OR
1 segE &1 gopd do—efficed W 9 HETIdT W S HIfT

Find inverse of following matrix by Cayley-Hamilton theorem :

g« T |
0 2 -3
=1 1 .1

e BRI x° +3px’ +3gx+r =0 & 7 YUK S0 7 & o Rig
Eﬁﬁq ﬁ.; pBr ol q3
Ifthe roots of the equation x* + 3 px” + 3gx + r = 0 are in GP. Then prove
that p3r =q3.

OR
TR x* +8x° +x-5=0 & BuraRka Pifore Rrad fgdg g
TR’ |
Transform the equation x' +8x” +x—-5=0 whose second term is
diminished (missing).
I H, 3R H, T WE G S ASTAE €T H nH, N G
FT (P SUWE BT & |
If H, and H, are two subgroups ofa group G. Then H, " H, isalsoa

subgroup of Group G.

OR
frg dIT 5 5l W @ <1y el @ WS e
TR SUEIE BT 8 |

Prove that the intersection of any two Normal subgroups of a group is
also a subgroup of that group.

Toerd g G ={1,-1,i,~i} 3 geurer Fafia weag aE 9
P |

Find the Isomorphic Regular Group Permutation of the multiplicative group

G={1,-1,i,-i}. P.T.O.
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Prove that the intersection of any two subrings of any ring is also a subring
of'that ring.

afe p o gageiia € o Rirg AR

(1+1) +(1-i)" =22" cos %

If n is any positive integer. Then prove that

(1+i)" +(1-i)" = 97" cos%,

OR
fRrg ST / Prove that :
sin60 = 6¢os’ Osin O —20cos’ Osin’® O+ 6cosOsin’ O

Section - 'C'

fr=ifea e ST Tl @ SR QR |
Answer the following long-answer-type questions.  (5x5=25)
e 4 BT TG T4 IRAfTT FR anegg A wifa s A

Transform the following Matrix A into Normal form & find their rank :

-3 -l

AGE A=|-2 3 —1| B 3T AFEl BT S ST q&=T HIe

20000 g
g afewt &1 faior ff S |

Find the the Eigen Values & their corresponding Eigen Vectors of the
Matrix.
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OR
g oIt & <1 Sugel &1 gdfie ve Iugearg 2T & |

Prove that the intersection of any two subrings of any ring is also a subring
of that ring.

e p D% gTgUie & @ Rig IR
(1+i)" +(1-i)" = 2;+! cos%

If n is any positive integer. Then prove that
(1+8)" +(1-i)" = 22! cos% :

OR
fig BT / Prove that :

sin 60 = 6 cos’ Osin 0 —20cos’ Hsin’® O+ 6cosOsin’® O
Section - 'C'
fA=ifea e ST wEt & SR AR |
Answer the following long-answer-type questions.  (5x5=25)
GE 4 I YA ¥Y ¥ gRafia dR Mg A ST st BT

Transform the following Matrix A into Normal form & find their rank

' R G S
ey e |
A=
R W, AR
TG DR
OR
6l =g 0h
A8 A=|-2 3 1| & M9 9FF &) 1 HIfQ 941 G
SR P2
g afewt o1 fRufvor o Sifse |

Find the the Eigen Values & their corresponding Eigen Vectors of the
Matrix.



