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First Year (T.D.C.) Science Examination, 2018

MATHEMATICS
(Algebra)
Paper-I
Time Allowed : Three Hours
Maximum Marks : 75

PART - A (@ue-37) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
Tt T A ¥ | TR T o SR T v i T A
Tt Il & of g ¥
PART - B (@Wue-9) [Marks : 35

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
T T W UEH-Uh T T g, A U w9 Ffw )
TAH YT T I 250 T § A 7 81|
st g & ik g §
PART - C (@vs-w) [Marks : 20
Answer any fwo questions (300 words each).
All questions carry equal marks.
g BT T HITT | T2 T97 T TR 300 el 9 e T Ay
Tt ael & 3k TuH §
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(ii)

(iii)

PART - A
(Tue-3)
Write the condition for the consistency of the system

of equation AX = B.
WWAX=B%maﬁaﬁmﬁﬁv@n

What are eigenvalues of the matrix

5 4
A=
[ 1 2}2x2

5 4
ﬁ'@&'ﬂA=L 2] ¥ sfvrenefons qa 01 €2
2x2

Write equation whose roots are two times of the roots

of the equation.

wﬂmaﬁﬁ@m%ﬁmméﬁﬁ
TR B

XB+3x2-x+1=0
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(iv) If o0,y are the roots of the cubic equation
X’ + px* +gx +r =0, then write the value of Y a’p.
Ifg gt 5° +px2 +gx+r=0 * Ha a,o,y %fﬁ
> o’ 1 9F fera |
(v) Define order of an element of a group.
0 ¥ Srega F e A R
(vi) Define permutation group.
HHEE e &l IRefa Hifse
(vii) Define a normal subgroup.
fafke v 9 TR
(viii ) Find the quotient group G/N when
G=({l.-Li,i},+) and N =({1,-1},)
faum ¥ G/N W Fif, wefE G =({L.-Li,-i}, )
ae N =({1,-1}, )
(ix) What do you mean by Kernel of Homomorphism for
groups? ‘
79 < ford eRiar st eify @ 3y w7 gae €2
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(x) Define isomorphism for groups.
7 ¥ ferdl geaehTet ftunfea e |
PART - B

(Eus-9)
UNIT - I
(ztE-1)

L_. 2. Show that a vector & is a linear combination of linearly
independent vectors O, 0y, Oiss--:Cly iff o, 0y Oy Olgseen Oy
are L.D.

aqfied 5 T TR o, LI AR 0y, o, Ogsenty %1 L.C.
2 fE SR HaA e o, Oy, Olys Olysene Oy L.D. 81

3. Find eigen values of the following matrix :

ﬁmﬁ@aﬂ%aﬁqﬂmt@aﬁmmn

6 -2 2
A=-2 3 -
g il 3
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UNIT - 11
(FTE-11 )
Find the condition that the cubic equation
X =pl+gr—r=0
have it's roots in harmonic progression (H.P.).
o Sidery 1 i foraes fod w7 el
X =px’+gx—r=0 % T &HR IN F GG weww Ao
(3. 4.) #8
Solve the following reciprocal equation.
=1 3R wie 1 ga #if
x'—4x° +5x —4x+1=0
UNIT - III

(3eTE-1I1 )

- Show that the union of two subgroups of a group G is a

subgroup iff one is contained in other.

Wﬁ%ﬁ@G%ﬁWﬂW@w@m%ﬁ
SR et afz 3 T g W sy (Fife) &)
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7. If o(a) denotes the order of a in G, then show that
o(xax™)=o(a), VxeG.
ofE U G F e a W R A o(a) ¥ e & A fag
Fiferg TR
o(); ax)=o(a), VxeG

UNIT - IV

(FHE-1V) -

8. Show that a subgroup N of a group G is a norm I subgroup if
gNg'=N,VgeG.
fiag e fiF 79 G 1 STE N T fafee o € afE 3
Faa A g Ng' =N, VgeG.

9. If H and K are two normal subgroups of G then show that
HK is also a normal subgroup of G.
afz § 3k K frdt w98 G ¥ 9 fafug swerge € < fag i
for HK ot T8 G 1 T fafem STae 1
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10.

11.

12.
‘W—%hmuﬁa?ﬂwmaﬂfwaﬁml

13:

UNIT -V
(3oE-V)
Prove that every infinite cyclic group is isomorphic to the

additive group of integers.

firs AT i 5% s <t g9 ot & s g
TR BT R |
Find a regular permutation group isomorphic to the
multiplicative group G = {1, 1, =i
ToH Hfshal o1t ¥ G = {1, -1, i, —i} 1 A=Y TR
I S foh G & w19 qoorsrdt 21

PART - C

(@Evs-w)

State and prove Cayley-Hamilton theorem.

Solve the equation by Cardans's method.

ﬁwaﬁmaﬁ%ﬁfe@wﬁﬁql

2x° +3x* +3x+1=0
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14. Show that every infinite cyclic group has two and only two
generators.
fa@aﬁmﬁmmﬁﬁﬁaﬁw%aaﬂiwaﬁ

I B |
15. Show that every subgroup of a cyclic group is a cyclic group.
mﬁmﬁwaﬁammmmw%m

?1

16. Show that every finite group is isomorphic to some

permutation group.

mﬁﬁqﬁmqﬁﬁﬁmmww%m

BT
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