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3rd Semester Examination

MATHEMATICS (Honours)

Paper: GE 3-T

lcBCSl

Full Marks : 60 Time : Thrce Hours

The figures in the margin indicate full marks.
Candidotes are required to give their answers

in their own words as for as practicable.

(Differential Equations & Vector Calculus)

1. Answer any ten questiom from ttre following :2x10:20

(a) Ify:x is a solution of the differential equation

(*'o'+xD-l)l=0, D=*, then find it's

swond linearly independent solution.

(b) State the Principle of Superposition for
homogeneous quation.

(c) Find the total work done in moving a particle in a

force field given by F =3ryi -5zj +l1x| along

the curve x=tz +1, y =Zt2,z =t3 ftom, : 1 to
t:2.
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(VT) Show that between any two real roots

e'cosx=|, there exist at least one real root of

c'sinx-1=0.

3. Answer arty two questions : 10x2:20

(I) State and prove Lagrange's Mean value theorem.

Give its geometrcal significance. 8+2

(II) State Cauchy's mean value theorem. Calculate (
in Cauchy's mean value theorem for the fiurctions

f (*)=sinx,g(x)=cosr: * [i,T]. 2+8

GD If (X, d)is a meric space then (-,*) is atso

a metic space. Prove ttrat arUidry inten{rction of
a closed set in a metic space is a closed *r.O*U

(tV) Define open sphere and closed sphere. Prove thaq

in a metic sp&@, any open sphere is an open set.
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