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Answer ALL the questions

PART - A
(10 x 2 =20 Marks)

I~ Using Taylor’s theorem, express the polynomial 2x3 4+ 7x2 + x — 6, in
powers of (x — 1)

2. Give an example to justify that, “the failure of differentiability implies the
failure of mean value property”.

3. z=f(uw) is a homogeneous function of x and y of degree n, and first
order partial derivatives of z exist, and are continuous then prove that
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4. If f(x,y) = tan™'(xy), find an linearly approximate value of £(1.1,0.8)
using Taylor’s series.

S- Show that the value offoisin(xz)dx cannot possibly be 2.

6. If f is a continuous function, find the value of the integral,
r=f° fx)dx

0 f@)+fla—x)

7. Convert a rectangular coordinates (—\/f V2, 1) into a cylindrical
coordinates.

8. Find the volume of a solid generated by the revolution of the cardioid
r = a(1 + cosf) about the initial line.

9. If the two roots of an auxiliary equation with real coefficients are 3 +i,
then identify the corresponding homogeneous linear differential equation.

XUy +yu, =n
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10. Why the method of variation of parameters is called so?
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13.

a)

b)
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PART-B
(5 x 16 = 80 Marks)

i. The Taylor’s series of any sufficiently differentiable function can
be written as g(x) = B,(x) + R,(x) , wheie P,(x) is the
polynomial of order n and R, (x) is the remainder term. Write the
formula for R,(x) and if g(x) = cos(x), then prove that
Ry(x) =2 0, for|x| < m. (2+2+2)

ii.  Write Leibnitz’s theorem for nt" derivative of the product of two

functions. If y=log{x++(1+x2)}? then prove that
(14 x)Yn42 + @Cn+ Dxy,eq + n?y, = 0. Hence show that

! ., »
Varr1)o = (—1)* z;iz;:()k‘)? , where k is a positive integer.

(2+4+4)
(OR)

i. Show that among all rectangles that can be inscribed in a given
circle, the square has the greatest area. (8)

ii. Let f: R — R defined by

_( x if xis rational
8= {1 — X if x isirrational

Show that f is continuous at the point a if and only ifa = % ®)

Find the directional derivative(s) of f(x, y) = x? + y2at (3,4) in the
direction of the tangent vector to 2x? + y% = 9 at (2,1).

(OR)
LI Im@u?+v), u=e*Y, vy=x+y2 . then show that
9z 8

255y =0 ®)

ii. Find the absolute maximum and minimum values of the function
flay) =3x*+y% ®)

i. Evaluate f x3/2(1 — x)3/2dx. (8)
ii. Find the reduction formula for I, = [ e™®sin™xdx, then deduce
the value of I; fora = 1. (8)



(OR)

b) Find the area of the region in the first quadrant bounded by the
curves x = 2,/y, x = (y — 1)? and x = 3 — y by integration.

14. a) i. Change the order of integration in the integral

fon/zf:/z Si;y dy dx and hence evaluate it. (6)

ii. Find the volume of the solid enclosed by the paraboloid

x = y? + z% and the plane x = 16 by triple integration. (10)
(OR)

b) Find the volume of the given solid bounded by the cylinder
x? 4+ y% =1 and the planes y = z,x = 0,z = 0 in the first octant by
double integration.

15. a) i. Solve the given initial value problem,
y'+4y =g), y(0)=1y'(0) =2,
sinx, 0 <x < g

®)

where g(x) = T
0, x> ;

ii. Find the solution of the differential  equation
(D2 + a?)y = secax, using method of variation of parameters.(8)
(OR)
b) Find the general solution of the differential equation
x%y" —3xy’ + 3y = 2x*e”.






