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2018

MATHEMATICS
( Major )

Paper : 1.1

( Algebra and Trigonometry )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following as directed : 1x10=10

a) What is the condition that wnion of
two subgroups of a group is again a
subgroup of the group?

(b) What is the order of element
(12345673509
f=l36 4
2517809

of the permutatiop, group P,?
9
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(2)

(c) 1Is every subgroup of an Abelian
group is normaj?
d) 1IfI, be a unit

. atrix of order n, then
what is the m

atrix adj I, ?

(€) What is the normal form of the
matrix 4 /! 1 X
11

(ﬂ It the non-s

in matrix A is
Sy MmMetric, th gular

i en

(l) A is Hernﬁtian
(ll} Aig Skew.
@ 4 is Symmetric

fiv) AL ;.
‘ s Sl‘“Wv'-symmetric

Hermitian

( ChOOSe the correct answer )

(@) What ;
matt:xls the rank of a non-singular
of Order 3 x 37
(h) Expre
 in it S the Complex number —1+i
S polar fOl‘m
() Whatj .
and h;p ® felation between circular
G ®bolic functions of sine?

What ¢
e valye of log, i?
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(3)

2. Answer the following questions : 2x5=10

@ If ais 2 generator of al. .cyclic
group G, then show that @™ is also
a generator of G.

() I A 'is a symmetric matrix, thf:n
prove that adj A is also symmetric.

(c) Withan example, show that a matrix
which is skew-symmetric is not
skew-Hermitian.

d 1 A and B be two equivalent

matrices, then show that
rank A = rank B- '

(e} it x+-1— =2co0s6, then show that
x .
a1
x +;;=2cosn9

3. Answer the following questions : 5x2=10

(a) HHisa subgroup of a group G and
N is a normal subgroup of G, then
show that HAN s a3 normal
subgroup of H.
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(4)

(b) Prove that n, nth roots of unity
forms a series.in GP.

Or
Show that
2.3 4 1 . (n
1-—+—-—7+ w=——sin|=+1
B35 iz 2 ‘“(4 )
4. Answer any two questions : S5x2=10

(@ If o,B,y are the roots of the
equation x3 +gx+r=0, then form
an equation whose roots be
@-B% B-1)2 -2

(b) Solve the equation by . Cardon’s
method

x®+6x2 +9x+4=0

(c) A B,.. Lia, p, ---, I; m€ R, then

prove that
A2 g2 L?
x—a+x~b+ +—;:—l=x+m
has all its roots real.
489 ( Continued )
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(5)

. Answer either (a) or (b) : . 10

(a) Prove that a mapping f : X .—>Y is
one-one onto iff there exists a
mapping g :Y = X such that gef
and feog are identity maps on X
and Y, respectively.

(b) Show that an equivalence relation R
. in a non-empty set S determines a
partition of S and conversely, a
partition of S defines an equivalence
relation in S.

. Answer either (@) or (b) :

(@ If H and K be two subgroups of a
group G then prove that HK is a
subgroup of G iff HK = kH.
[HK ={hk :h€H keK}| 10

®) Prove that ord.er of each subgroup of
a finite group 18 a divisor of the order
of the group. Hence prove that if g is
a finite group of order p and a€ G,
then a" = 6+4=10
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(6) | (7)

7. Answer either (a) or (b) : (b)) What is normal form of matrix of a

(a) If tan(o +iP)= x+iy, then find rank r? Find the rank of the matrix

x and y. Hence show that : 2 -2 0 6
x2 +y? +2xcot20 =1 10 | |t 2 02
1 -1 03
(b) (i) If x <2 -1, then prove that , 1 -2 19
i 3
1 5.1 5 ) 2x 1( 2x ) by reducing it to normal f 2+8=10
—_— + — —ees | = _—— + yI'e orm.
Q(x 3" 5" 1-x* 3\1-x?
1( 2x )5_ | - * % *
5\1-x2
(ii) Show that ‘
1 1 1 1 1
T — =11 _l+=]1l-—] =... 00
*1—2"—‘(1"31/2) 3(1 33/2)+5(1 35/2)
5+5=10

8. Answer either (a) or (b) :

(a) If Aand Bare two square matrices of
the same order, then prove that

adj (AB) = (adj B)- (adj A)
Verify it for the matrices

A_[l -2 6 1}
- B
8 -1 T7[-1 3]  6+4=10
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