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(i) The rank of the matrix

o haliig
2D 5t
DRI eo1: 2
®» o
(i) 2

G) If 243 is a root of the equation
x* +2x® —16x% —22x + 7 = 0, then the other

three roots are

1

@iv) 3

2=, 2B, =364

@)p—2 = A=A
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2. Give answers to the following questions :

(a If f: A—>B and g : B— C are bijective

mappings, then prove that gof is also a |

bijective mapping.
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(b) In a group G, pro
VabeG

(c) Show that every re
Hermitian.

(d) Prove that
1
=3[ 2
i J_( 313
(e) If @, B, y are the
¥+p’tgxtr =

1
St

Answer any four parts :
(a) Define an equivalence
set.

Show that the relatio
m” is an equivalence
integers.

(b) Let f: A > B, g :
be three mappings. I

(1) ho (gof) = (hog]

(ii) foi = f and jof :
and j : B - B
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(c) 1£G is a group in which (ab)! = a'b' for three
consecutive integers i and any a, b in G, then

prove that G is abelian.

o) —

(d) (i) Find the values of (1+1i)

(ii) Prove that
sinchose=92—%B4+ ......

+(_1)n+l 32!1 _lezn +
4(2n)!

(e) (i) Apply Descarte’s rule of signs
ascertain the minimum number
complex root of the equation x-3x°-

x+1= 0. .

(ii) If o, B, y are the roots of the equation
xX*+px2+gx+r=0, find the equation

5

24+3=5

to
of

whose roots are aff + By, Py + yo and

Yo + af.

© 3+2=5

(f) Define rank of a matrix. Find the rank of the |

matrix
2 3 -1 -1
1 -1 -2 -4
Fatan Yol 3=,
(b sy
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1+4=5

4. Answer any one part :

(a) (i) Prove that if G i
is a subgroup of
0(G).

(ii) If G is a finite gr
alle G, 2%@) = e
clement of the g

(iii) Prove that every
cyelic group is ¢

(b) (i) Prove that centre
subgroup of the |

(i) For any integer a
that a® = a (mod

(iii) Prove that a finite
is abelian.

5. Answer any one part :

(a) (i) If z is a comple:

|2 %qm 2+ I
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(ii) Express log (x +iy) in the form A +iB
where A and B are reals. Also find log
(x + iy). 3

(iii) If cos™ (o + iB) = 6 + i¢, prove that
o2 sec h?¢r + B2cosech’d =1 -
3+4+3=10

(b) (i) Two complex numbers z, and z, are such
that |z, +2,|=|z; —2Z|- Show that amp

; 3 3m
z, and amp z, differ by 5 0

(ii) Expand tan x in ascending powers of x.

(iii) Deduce the Gregory series

9=tan9—§tan39+é+tanse_ ...... o,
where — = <8 s_'E.
4 <4
3+3+4=10
6. Answer any fwo parts : 5%2=10

(2) Find the value of k and solve the equation
8x* — 12x? — kx + 3 = 0 if the roots are in
arithmetic progression. 5
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(b) Solve the cquation x

if it have three distinc

(c) Solve the equation
given that two roots
relation 2a + f = 3.

(d) Solve the equation x?
method.

7. Answer any fwo parts :

(a) Define a symmetric :
matrices.

~ Show that the matrix
skew-symmetric accor

or skew-symmetric.
(b) If A is a square matri
e -2

|adj (adj)|=|A| "

(c) Prove that the nec
condition for a ma

inverse is that [A|¢(
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