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MS Admission Test

Max. Time: 90 Minutes
Note: Attempt as many questions as you can. Use separate Sheet for
each question and write your name on every sheet.
Section-I
Q.No.1. Advanced Calculus.
a) Show that
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is f., = f,. atorigin.
b) Use Green theorem to evaluate the line integral
§ 2vdx + Sxdy where C is the circle (x — 1) + (v +3)% =25

Q.No.2. Group Theory. Let ¢:G — G' be a group homomorphism. Then prove

that
G ~
Aerqo = p(G).

Q.No.3. Ordinary Diff. Egs. Find the eigenvalue and eigenfunction of a regular
SLBVP

i—l ﬂ:| X 2
dx[3x2ﬂdx = 3x < [Z1¢) HO

Subject to the following boundary conditions

yOOEO0, yMO=0

Q.No.4. Diff. Geometry-1. Find curvature of the following Curve:
a(t) = (cost, sint, 0)

Q.No.5. Complex Analysis. Find the residue of the function zCos(lj at z=0.
z

Q.No.6. Linear Algebra. Let T :(R*,R) — (R? R) be defined by



T (X, Xy, X3) = (3% +2X, — X3, X, —4X, +2X;) . Then show that T is a linear

transformation and also the corresponding transformation matrix.

Q.No.7. Analytical Mechanics.
(a) Determine whether

F=(xy—2°)i+(3xyz+x2°)j+(2x°yz + yz* )k
IS conservative.

(b) Find moment of inertia of uniform circular disc of radius a about an axis through its
centre and perpendicular to its plane.

Q.No.8. Topology. Let 7,7, be two topologies on a non-empty set X. Then
prove that z, Nz, is always a topology on X. What about 7, Uz,?. Give an
example to support your answer.

Q.No0.9. Real Analysis. The series ZXH of real numbers converges if and only
if for every >0 there exists a positive integer M (¢) such that

1Sm = Sa| = X1 + Xz + .o+ X | <€, Whenever m>n>M(e).

Q.No0.10. Partial Diff. Egs. Find the solution of
ou 0%
ot ot
u(0,t)=0, O<t
u(L,t)=0, O<t
u(x,0)=x, 0<x<L

Q.No.11. Functional Analysis-1.

a) Prove that every normed space is a metric space.

b) Let X be a normed space and T : X — X be a linear operator. Then T is 1-1 if

and only if ker(T)={0}.

O<x<L, O<t

Q.No.12. Numerical Analysis-1. Use interpolation to find f(2) and '(2)
given that f(0)=0, f(1)=1, f(3)=0.

-:Good Luck:-



