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(Held in 2'022)
MATHEMATICS -
(Major)

paper 1 1 _
(Algebra and; Trigonometry)
Full Marks : 80
. Time :-Three hours. .

The ﬁgures in the margin indicate
full marks for the questions.

1. Answer the following questions : 1x10=10

(a) -Give an example of'a relation on the set
of real numbers R which is reflexive and
transitive but not symmetric.

(b) Is generator of a cychc group always’
S un1que9-' -

ap (6 Define Hermitian matrix.

7197(d)* Find all partitions of the set x={1,2, 3 }.
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(e) Find the valye of i .

() Find the rank of the matrix

1 2 3
1 4 2
2 6 5

(9) Examine whether the inverse of the

. (1 .
matrix [ w2 ) exists or not.:
w w

(h) Define an operation x on the set of real
.- numbers R where- ; '

a*b=a+2pb, Va,beR
(i) Whatis normal form of a matrix ?
() Find the amplitude of the complex
number —1-i. »
2. Give the answer of the following : 2x5=10

(@) Can a non-Abelian group have an
Abelian subgroup ? Justify your answer.
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(c) Prove that

T = 2((1“

(d) Solve the €
~ one roo

g and g:B - C are bijective
gs then Prove that go f is also

pplng

1 1 1
3 3 5 32 7.33 + .....

quation x> +6x+20=0 if

t1s 1+3l

(¢) Show that the relation defined on NxN
by (a, b)~(c;d)iff a+d=b+c is'an

equivalence relation.

o

(a) Define an
nonempty

‘congruence modulo M’ 1S

relation on
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Answer any four :

5x4=20

equivalence relation on a
setShow that the relation
an equivalence

the get of integers: 1+4=5
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() hO(gof)=(h°g)°f ‘

() ' foi=f and Jjof =S where
A S A aﬁd 'j:B—>B are
identity mappings-

(o) “If the matrices A and B are Commute

then show that A and B are also
commute.

SR
A0

(d) Prove that every group of prime order is
cyclic. i |

€

(e) _Solve x* —2x —21x +22x+40 o
“whose roots are in AP\ ot

rioilf)is-Test the consistency and solVe
1 SxA4 Y+ T2 =4,
C= s+ TiS8x+ 26y +2z0 =g
7x+2y+10z - g5
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4. ‘Answer any two b 5 40, Sx2=10

@ If a,p,y are € Toots of the ‘equation

x® — px* +gx—T =0 then find the value
sz TB— a Ims of p, gand r.

" (b) © Find the condition that the cubic
3 —px2 +gx-7 =0 should have its
bt roots’in harmonic progression:

(c) If f:A—B and 9 B —>C be one-one
L and onto maps, then show that go f is

inversible and! (g f ) 1 f Tegt.

5. Answer any two :' ' S5x2=10

(a) Prove that the brdéf of a Eyclic grbup is
,,,,,,,  ....€qual to the order of any generator of
isdl ov O3eL¢ group )

\(b) EProve that every finite group G is
isomorphic tq a permutatlon group.
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(c) If COS-I(a+i,3)_—_94i‘¢; ‘prove 'that
2

a sech2¢+,32 cosech’¢ =1.

6. Answer any two - . s - 5x2=10

(a) Prove that

(1+cos¢9+is;’ne)"kl+(1>'+0080—isim9)"_ :2".’_“1cos -gcosn?g

-

(b) Solve s x®-3x_1-0 by Cardon’s
method |

(c) If H is a subgroup of G then prove that

~ " there is a one to one correspondence
between set of left coset of H in G and
the set of right coset of Hin G.

7. Answer dny two : 5x2=10

(@) i tan(6+ig)=cosa + isina, prove that
nr 7w 1, z L2

b . F and ¢=— +_)
.6 a5 R % 2logatan(4 5
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ve that the neCeS§ary and sufficient
(b) Pro dition for 2 Matrix A to possess an
con A |
inverse is that | 41=0.

hat eveYY SAuare matrix satisfies
(c) Prove t Charactensﬁc equation.
its own
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