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1225
I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018

MATHEMATICS
Paper - 1
ALGEBRA

Time: Three Hours
Maximum Marks: 75

PART - A (Gvs — 3j) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

W geT Sifard 8 gld J9 & F¥ 50 =] W SEF T &/
T g & 3F T 8/
PART - B (&vs — §) [Marks: 35]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
IRE §HIE W YH—YF J97 g7d §Y G Gid J97 Bfory |
T g7 B FAV 250 TG o IEF T &/
T g & 3H GHT &/
PART - C (&vs — %) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.

BIg T gIT FITT | FAE FI7 BT IV 300 I & IfEFE T &/
v geI P b THT 8/
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(i)
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PART - A / Hvs — 3

UNIT -I /318 -1

Find the rank of the matrix -

=1 Afea & dife Fa IR —
1 3 4 3

A= 3 9 12 9
-1 -3 -4 -3

Show that the following matrix A is a orthogonal matrix —

yefRfa s 6 = dfeaa A aiftes Afea § —

-1 2 2

A:l 2 -1 2
3

2 2 —1

UNIT -II /so18 — 11

Solve the equation X -7x*+36 =0, given that one root is double of the other.
FAHI x° -7x° + 36 = 0 Bl & DI STafb Tb Hel qAR BT AT 8 |
Transform the equation into an equation whose roots are four times those of

given equation-

=T FHIBRT BT T |AHIART H wUaRg BRI e q ) T F e &
AR AT BT —

3 -2x2—x+1=0
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UNIT -III /So&1s — 111

(v) Define a abelian group.
3Tl |E BT gRMIT B |

(vi) Express the following permutation as product of disjoint cycles -
1 hHerl 1 SAYeRT AP B O Db HU H Ak DI —

1 23 45 6 7 8
36 5 48 271

UNIT -1V /3&1E — IV

(vil) If H= {1, -1} and G = {1, -1, i, - i} then find different cosets of H in G.
AT H={1,-1} MG ={l,-1,i,-i} AT I8 G 4 H & A= I8 FHa®
ST BIfST |

(viii) Define a quotient group.

T JE &1 aR9Ifa ST |

UNIT-V/3®8 -V

(ix) Define Kernel of homomorphism.

THIGIRAT BT 31t BT aRMIRT BT |
(x) Show that the mapping f:(R, +)— (R, X) ; f (x) = 2"V x € R is a homomorphism.

fo@m &) JAfRET (R, +) = (R, X) ; f(x) =2"V x € R Uh FATHIRGT 2 |
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PART-B / @S — ¢

UNIT -1 / so1s -1

Q.2 Reduce the following matrix in normal form and find its rank —
=1 Afgad 1 srfWerm wU H FHIT PR D] DI AT DI —

-2
6
1

N~ O
—_— O
W NN

Q.3 Apply matrix theory to solve the following system of equation -
Afery Rigid &1 5T - e Ifiexor e @ g S —
2x—y+3z=8
-x+2y+z=4

3x+y—-4z=0

UNIT -II /g&1s — 11

Q.4 Find the condition that the roots of the equation ax’ + 3bx” + 3cx +d =0 may be in
AP
I8 gfaa=r S ST STafdh 0T ax’ + 3bx” + 3cx +d = 0 & HT FHWIR S0 H
&l |

Q.5 Find the equation whose roots are increased by 2 than the roots of the equation

4x° —2x3+7x=3=0

g FHIBRYT S1a DI fTd ol FHHIT 4x° - 2X° + 7x -3 =0 Tl | 2 QT
&l |
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Q.6

Q.7

Q.8

Q.9

UNIT -IIl /s&1E — I

If S is the set of real numbers other than -1, then show that (s, ) is a group where e’
is the operation defined as —

asb=a+b+ab Vabes.

e S e AT BT FTad B o —1 78l © Al fgemany |k o0 & for

g IR &6 (S, +) T& 998 8 IT&l .« 9 yaR gRvIfa & —
aeb=a+b+abV a,bes

Prove that the union of two sub group is a subgroup if one is contained in the other.

g @I & oA 998 @ 37 SUTEI &1 99 Udh SUGHE el & Ik 3R &ad
I U R # efafde g

UNIT -1V /g&1s — IV

A subgroup H of a group G is a normal subgroup if each left coset of H is a right coset
of Hi.e.

HAG ©xH=Hx

fB W98 G &1 3% SWYU H e faRre Iuwge 8 © Ik iR dad It o
I AeAgad SIET Feaged B fellq

HAG ©xH=Hx

Show that every quotient group of an abelian group is abelian but not conversely.

TeRfd SIS & e ondel g &1 T Jqg W el 8T ® Wy fdm 9w
el B |
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UNIT -V /5318 -V

Q.10 A homomorphism f defined from a group G to a group G’ is a monomorphism if
Ker f = {e}, where e is identity of G.
Th P4 G B FATHIRGT f, Jd G H Tl 7 AR 3R dHad IfQ f &1 Afe = (e},
SEfe, G H IH ¢ |

Q.11 Prove that every finite group is isomorphic to some permutation group.

g IR b gd® aRMd s Al HHag G4 & JIdIRe BIdl & |

PART - C /9vs— ¥

UNIT -I /s&1E — 1

Q.12 Find the eigen values and corresponding eigen vectors of the matrix.

o Afgaa & ffenafird qo dem wird |fewl & sa SR |

1 2 3
A=|0 -4 2
0 0

UNIT -II /s&1E — 11

Q.13 Solve the following equation by Cardano’s Methods -

el fafr grT 79 THdRoT B 8T BRI —

x> —15x>—=33x + 847 =0
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UNIT -III / so1s — I

Q.14 If order of an element of a group (G,*) is n then a™ = e if m is a multiple of n. Also
find order of each element of multiplicative group (1, -1, 1, -1)
e < A8 (G, *) & AaId a B! DI n 8 Al AR b a” = e I IR Daa
IfE m, n BT YO & Tl YO Aishar & ford |9z (1, -1, i, -i) & &R 3faIg B DI
I DI |

UNIT -1V /315 — IV

Q.15 State and prove Lagrange’s theorem.

TS THT BT B fogdy FaTud bIford |

UNIT -V /S&1g =V

Q.16 Prove that every homomorphism image of a group G is isomorphic to some quotient

group of G.
g INR & A g G &1 FARI URifd I9 8 & fO9FT WE & JIdR)

BIT B |
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