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(z1) Figures to the right indicate full marks.

1. (a) State and prove the Leibnitz’s theorem on nth derivative of the product

of two functions. Also evaluate the nth derivative of the function. 15
y = (ax + o)™
Or
(b) State and prove the Maclaurin’s theorem on the expansion of functions.

8

(c) Find the angle of intersection of the parabolas y2 = 4ax and x2 = 4by

at their point of intersection other than that the origin. 7
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2. (@) State and prove the Cauchy’s mean value theorem.

Hence if fix) = sinx, F(x) = cosx, x € [a, B], then show that,

w=cot6,0<a<e<[3<z 15
cosfp — cosa 2
Or
b) With the usual notations prove that, fxy (a, b) = fyx (a, b) 8

(c) If u = log(x3 + y3 + 23 — 3xyz), then show that,

o o oY 9
—t+—+— | U= 7
ox Oy oz (x +y+2)7°

3. Attempt any two of the following : 10

n

2 dxn

r=Ja>+b*, ¢ = tan~! (b/a).

b) Find the equations of the tangent and the normal at any point (x, y)

(a) Prove that

[e?* sin (bx + c)] = r".e® sin(bx + ¢ + n$) where

to the curve x_m+y_m = 1.
a b
(c) State the generalized mean value theorem. Hence write the Taylor’s

remainder, remainder due to Cauchy and remainder due to Lagrange.

-1 (.’)C3 + y3) )
(d) Ifu = tan Gy [P Y show by Euler’s theorem that,
xa—u + & - sin 2u
dx y@y B '
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