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Mathematics (Hons.) Paper-lil (Sc./Arts)

Answer any six guestions.

(a) State and prove Leibnitz's theorem.

(BYIF y*™ + ¥ = 2x, prove that (s* = 1) yas2 + (20 + 1) Xynet + (n° = m?) yn = 0,

(a) State and prove Euler’s thetsem on homogeneous functions of two independent
vanables.

(b) Ifu= £ sin”! [%] + e ", prove that X U + 2xy tigy + yl tyy =2 (u ¢ 7%
(a) State and prove Maclaurin’s Series and expand cos X in powers of x - ;

(b)Provethattan ¢ = r % where the symbols have their usual meanings. Also obtain

the pedal equation of the curve r™ = a" cos m0.
(a) Find the radius of curvature for the pedal curve p= f (r). Also find the radius of

curvature forthe curver=a {J - cos ) and show that — I5 a constant,

“{b) Prove that the chord of curvature parallel to the axis of y for the curve y = a log sec

X
= | is of constant length. _
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viluate any two of the following
I+ 5" o L

“”J' ‘ .rf.rl-_ s {b) ]-t'.{.——!:'-l'l':l {::]-_l’{-.g"t;.,”-._I| +\|":m ) di
[I+|'}»{I-—"'t'} - (1 +21)

R
(a) Evaluate _r cos" x cos nx dx, where n is a positive inleger.
0

{b) Show thai ]ll—af;ln-—;;;} dv=mnlog 2
o + 1"
(a) Find the entire length of the astroid x>+ y* = a

(b} Find the area of the loop of the curve ay* = x*“ (a - x.l . .
(a) Find the volume of the solid generated by revolving the cardioid r = a (1 + cos8)

about the initial line.
1 vn
(b) Provethatn| n +-2- = Em 2n.

3

(a) State and prove Taylor’s theorem with various forms of remainders.

(b) Find the maxima and minima of the function x* +y* - 12x - 3y + 20.

(a) If a function f is continuous in a closed interval [a, b] then it possesses greatest and

least values,

(b) Prove that f (x) = sin x* is not uniformly continuous on [0, = [.

(2) State and prove Cauchy general principle of Convergence.

(b) Apply Cauchy’s Princi [ﬁt of Convergence to prove that the sequence <f, > defined
|

by: fo =1+ FHTE + -}ﬁ 15 not convergent.

(a) State and prove Raabe's test.

Yin+ 1) = v¥(n-1)

n

(b) Test the convergence of the series whose nth term is
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