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ment. Here o(H),
o(K) > y/o(G). 3
o(K) and o(G) denote the ord
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=3 and o(y) =2.

Let G={e, x, Xx°, Y Y% yx?} be a non-Abelian group with o(x)
o(y) denote the

Show that xy = yx? (where e is the identity element of G and o(x),
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order of the elements x, y respectively).
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How many basic solutions are there for the following system of equations?

2x1 - Xa +313 + X4 =6
4x1 —2x2 - X3 +2x4 =10

Find all of them. Furthermore, find the number of basic solutions, which are
feasible /non-feasible /non-degenerate. 10
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Define Cauchy sequence and prove that every convergent sequence of real
numbers is a Cauchy sequence. What is the importance of Cauchy condition? 15

(b) Tt 6 i wia z(i] § 3 & srEEE T R

Show that 3 is an irreducible element in the integral domain Z[i]. 15
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m:nm m Z =3x1 +4x2
a9 %

Xy —X3 S1
Xy +Xx9 24
x; -3x9 =3
Xy, X9 20

Apply the principle of duality to solve the following linear programming
problem :

Maximize Z =3x; +4x,

subject to the constraints

X1 — Xy <1
xl +x2 =4
Xy -'3xg <3

Xy, X5 20 15
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Find the solution of the equation £D2 +DD’-2D")z = ysin X, where D = dx

D'= i
oy 10

m) fr= s wfww fer 5 meg-diea it @ 5@ fif

10x+2y+z=9
2x+20y-2z=-44
-2x+3y+10z =22

Solve the following system of linear equations by Gauss-Seidel method :

10x+2y+2z=9
2x+20y -2z =-44

—2x+3y +10z =22 10

(€ () ¥&n (3479), M fi-3nurdt v i Fem (7AE.OF), N wvwer wgh & wefery |




(@) x=a(0-sinb), y=a(l +cosb), pseszn)mﬁ'{mwm%wﬁwwmﬂm
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A bead of mass m slides on a frictionless wire in the shape of a cycloid given by
x=a(®-sinB), y=a(l +cosb), (0 <6 <2n). Find the Lagrangian function. Hence
show that the equation of motion can be written as

2
ﬂ.-{-iu =0
dt? 4a

4+6=10
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H(O.y) =0, U[ﬂ,y) =0
u(x0)=0, u(xb)=f(x)

F Itfig 'a s

2 2
Solve g-—'f- + g_ = 0 for a rectangular plate subject to the boundary conditions
x Yy

u@Qy)=0, u(ay)=

u(x0)=0, u(x,b)=f(x) 20

(b) T B

Foyz)=xyz+x'yz+xy' z+xyz'
F1 TR Y 3R W GATE wfay %) Yaifra Hift)

Simplify the Boolean function
Fxyz)=xyz+x'yz+xy' z+x yz'

and draw the cor

ling GATE network. : 33
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7. (a) zfp"'-qz)=x—y;p=% qug—;mﬁmmﬁﬁm

Find the complete integral of z(p? -qz) =X-Y; D ._a__z qs= %

Ix’ Yy 15
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Find the unique polynomial of degree 2 or less which fits the following data :

X : 0 1 3
f(x) - 1 3 S5
Also obtain the bound on the truncation error. | 15
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V(r) — kcosH

r2
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A particle of mass m moves in a force field of potential
Vir) = - kcos®
2

Find the Hamiltonian and the Hamilton’s equations in spherical polar
coordinates (r, 6, ¢). 10

, k is constant
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Consider the Lagrangian rangian
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