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Note:-Attempt any one part from each unit.

UNIT-I
Q1(a) Show that the matrix
1 0 2
A=10 2 1]
2 0 3
satisfies cayley Hamilton theorem and hence find A™.
1 0 2
n’kb; fd vit;g A=10 2 1| dyi gfeYvu ce; di bir'V djrk g rik A Kkr dift, A
2 0 3

(b)  Prove that Eigen values of a unitary matrix are of unit modulus.
f1) dift, fd fdlh ,fdd vk;g di vkbxu eku bdkb ekikd di gkr gA
Q2(a) Reduce the following matrix in the normal form and find its rank.
1 2 0 -1
[ 3 41 2 ]
-2 3 2 5
fuku vk0;ig dk clkekl; #i e cnfy, vkj midh tkfr Kkr dhft,A

(b) Define Linearly Dependence and Independence of vectors and show that the vector Ry, R, and R
are linearly independence.

Jf[kdrt Lor= dk Be>kb,A crkb, fd D;k fukufyf[kr vk0; gdi ifDr vi0;ig Ry, R, VKJ R

Jf[kdrt Lor= gA
Ri[3 1 -4
R [2 2 —3]

R;10 -4 1
UNIT-II
Q3(a) Show that the following equations are inconsistent (using matrix method).
fn[kb, fd futufyf[kr Bendj.k vEIxr g&
X+y+z=-3
X+y-2z=-2
2X+4y+7z2=7

(b)  Ifry, 1y, r3 are the roots of the equation 2x3- 3%+ kx — 1 = 0 find constant K if sum of two roots is
1 and then find the roots of the equation thus obtained.

;fnr, o, 13 cgin 2x3-3x%+ kx-1=0d “K;d gA vpj K dk fulkkj.k dift,] ;fn nk “U;kdk
dk ;kx 1 gA ifj.keh cgin di “k;dk dk Kkr dhft,A
Q4(a) If «, B,y are the roots of the cubic x® - px* + gx-r = 0 Find the equation whose roots are
,By+1 yoc+1 X[ +-
o B 14
;fn o, B,y f=%r Behdj.k X*-px*+gx-r=0 d ey g] rk og letdj.k Kkr dift, ftld

1 1
ey/S’y o(,yoc ﬁ’OCB »



(b)  Solve by Cardon’s Method 9x® + 6x*-1 =0
diMu fofk I gy dift, 9x* +6x*-1=0
UNIT-III
Q5(a) Define Equivalence relation and if I is the set of non zero integers and a relation R is defined
by xRy if X’ = y* where x,y € I then. Is the relation R on equivalence relation?
;fn 1 “kU; jfgr ikidk dk BePp; g vkj Bc/k R bl cdkj ifjkkfkr g fd xRy & x’ =y* rk fl)
dife, fd R, I e rY;rk Lc/k gA
(b)  Show that the set of fourth roots of unity forms an obelian group with respect to multiplication.
f1) dift, dh bdkb d prfk eyk dk lePp; x.ku 1@k di virxr ,d ifjfer vkcyh leg gA
Q6(a) State and prove Lagranges theorem.
yxkt ce; dk dFku fyf[k, rik f1) dhft,A
(b) IfGisagroup and H be a non empty subset of G, then H is a subgroup of G if and only
ifa € H beH= ab~! € Hwhereb?is the inverse of b in G.
,d leg G d ,d vfjor milePp; H d mileg gku di fy, vko’;d ,o 1;klr ¢frc/k ;9 g
fda€e H beH=ab '€ H tgk b* b € H dk ¢cfryke gA
UNIT-IV
Q7(a) If f:G — G* is any group homomorphism then f is one-one if and only if Kerf = {e} where
Kerf isthe kernel of f.
,d lekdkfjr] rY;dkfjrk g] ;fn vkj doy ;fn mldh vf'V rPN gA Kerf = {e}
(b)  The relation of isomorphism in the set of all groups is an equivalence relation.
Itk Begk d BePp; e nY;dkfjrk dk ek ,d rY;rk Lc/k gkrk gA
Q8(a) If f is a homomorphism from a ring (R,+,.) onto a ring (R*,+*,.") then prove that
R/Kerf = R!
;fn foy; (R, +,.) I ViPNkpd onto oy; (R, +'.1) ij ,d lekdkfjrk g rk f1) dhft,A
R/Kerf = R!
(b)  Every finite Integral domain is a field.
f1) dift, fd ¢R;d ifjfer i.kidh; Mkeu ,d QWYM gkrk gA
UNIT-V
Q9(a) State and prove Demoivres theorem.
Mh&ek;oj cei; fyf[k, rik f1) dift,A
(b) Prove that tanh™1x = sinh™?! \/%
f1) dift, fd tanh~1x = sinh~! h"__x
Q10(a) If nis any positive integer, then prove that
n n
(V3+i) +(¥V3-i) = 2”“6‘05%
s on dib Au ikid gk f1) dift, fd (V3 +i) + (V3—i)" = 2m+1Cos
O Proveat= (342 -2(E L) +1(E D)

M a0 5= (22) 3G ) o2 (Ee ) -
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