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MATHEMATICS
( General )
Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

PART—I
(Marks:7)
1. Answer the following questions : 1x7=7
weTo Al epyeas B faw :
(a) What is the order of the permutation

group S, ?
R 3Kq S, -3 et (order) 2

(b) Give examples of two zero divisors in the
ring M, ,(R).

My, o (R) IoRR 76170 ST Tz faan |
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(c

(d

(e)

(9)
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(2)

In a ring R, show that a.0=0 VaeR.
R 3o «b1® C(1{$A @ a0=0 VaeR.

Write True or False :
% 1 g forg -

“The order of a subgroup H of a finite
group G does not divide the order of G.”

‘MY iR G TPRY H-S/ @ G-3 TR
B J=m 1"’

What is the rank of the following
matrix? ’

fare eewor @ & 299
I 0
(5 o,

Write down the relation between the
ranks of A and AT.

AWF AT QEFPHR @I T TR B |

When is a square matrix A said to be
invertible?

<01 I qoew A-F @R A I
RRIW?

( Continued )
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PART—II

(Marks : 8)

2. Answer the following questions : 2x4=8
TGO AT e o

fa) Show that (N, +) is not a group.
cr3sa1 @ (N, +) 61 7RI 7 |

(b)) What is a binary operation? Give an
example.

e aferar & 2 b1 Sarad

(c) Define an integral domain and give an
example.

QWWWWI@Wqﬁm

* (d) Apply the elementary transformations
Ci2, Rya(-1) to the following matrix :
o T GNeFHS Cpp, Ryp(-1) elementary
transformations (F0! &AM 41 :
1 2 3
4 5
7 8

O o

3x3
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PART—III
( Marks : 15)

3. Answer any three questions : S5x3=15
worq R e fofbt e e fora

(@) Let Q" be the set of all positive rational
numbers. Define a binary operation *
on Q* by

ab

a*b=-3—, VabeQ*

Show that <Q", *>is an Abelian group.

4 AR RIT 1S Q+w 51 (7w 2frm
©oTe TR 4qT I 91 30

-a*b=232, VabeQ*t

(s @ <QF, £ b GRA I |

(b) For any subgroup Hof a group G, show

that
() aHNnbH=¢or aH=bH,a be G
i) G= |JaH

aeG

G Y OW PR H. (igsq @
() aHNbH =X aH < bH, a, be G
(i) G= JaH

aeG
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(5)

(c) Let f:G— G’ be a homomorphism and
k = kerf. Show that KA G.
I} f: G — G’ 9 RSl W AR k = Kkerf,
CSHR'TA (S A KA G

(d) Show that a finite integral domain is
a field.

ST BT T 1P G O A |

(e) If Ais a square matrix of order n, then
show that
A.adj A =(adj A).A =|A|I,
M A B n TER I CETH ], (AR
(e @
A.adjA=(@djA).A= |A |1,

PART—IV
( Marks : 30)

Answer either (a) and (b) or (c) and (d) from each of
the following questions : 10%x3=30

TR AR AR (@) S (B) TR (c) A< (@ T fa:

4. (@) Show that the set of all n-th roots of
unity forms a cyclic group generated by
2=i 5
en

(ST @ 4R n-oF P B <O T

27
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(b)

(c)

(d)

5. (a)

(b)
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(6)

Let NAG and define Y:G—-G/N by
y(x) = x N for every x € G. Show that yis
a onto homomorphism and also find the
kernel of y.

{1 NAG9® Y:G — G/ N Fo+0l A%
| (TR IR : Y(x)=xN, xe G a9

T Ay B AR OGNS HE AN
ker y&frean

Find the orders of all the elemenfs of the
group (G, o), where G={xe C: x* =1}.

WY (G, o3 AfeCH e W Sfeiea, TS
G={xeC:x*=1}.

Show that intersection of two normal

subgroups of a group G is a normal
subgroup of G.

({Sq @ W G-I B! normal TPRT (T
HIF G- normal Topigg 27 |

Define a Boolean ring. Show that a
Boolean ring is commutative.

e e e i orye)t @ 9B IPEM
o TR o/ = |

Define a field and give an example.

Show that a field is an integral domain.

cad e i T fign 1 (ryeq (¥ O B
ojefis ¥ TG | |

( Continued )
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(d)

(b)
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(7))

Let Z[i]={a+ib:a beZ i*=-1}cC.
Show that Z[i] forms a commutative
ring with unity under the operations of
addition and multiplication of complex
numbers.

@ Z[i]={a+ib:a beZ i’ =-1cC
IS (§ WioA SRIYA (A WF PRI FWACR
Z[i]-a <51 T2 TARMCT T A T |
In a ring R, show that
Y @1 R-S (TYSA A

() a-(-b)=(-ab=ab

(i) (~a)(-b)=ab Va beR

If A and B are invertible square matrices
of order n, then show that AB is
invertible and (AB)~! =B7lA™L
I A I B n TR AfcamAy I (Maew
W, (o8 (Sl @ AB ARGIRAR W
(aB)"l =B~1a7L

Find the values of A and u for which the
system of equations
x+y+z =6
x+2y+3z =10
x+2Yy+Az =uU
has (i) no solution, (i) unique solution,
(ii) infinite number of solutions.

5
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(8)

A SF p-I TRER Sferedr e were A
ARNFTIRR
x+y+z =6
x+2y+3z =10
X+2y+iz =pu

(i) CIICA SN FLALS |
(i) <% SRS Y A |
(iti) SR FRYF S I |

() If A is an invertible matrix, then show
that AT is invertible and (A7) =(a7Y)T. 5
R A GO dfeEmaE e =, SERE

e @ ATe ofERRm XI W
ATy =@a Y.

(d) Define the rank of a non-zero matrix.
Find the rank of the following matrix by
reducing it to the normal form : 5

136 -1
A=|1 4 5 1
15433x4

BT S CNTRFHT (BT Sige o141 | Normal

TRFRS A IR Toms Fm (eewy @b
_efm w11

* ok &
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