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1.a)
Find the nature of the following series:
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2.a)
Verify Cauchy’s mean value theorem for the functions f(x) and f''(x) in (1, e) given that f(x) = log x.

   b)
Show that for the curve r(1-cos () = 2a, (2 varies as r3.
   c)
Find the evolute of the hyperbola x2/a2 – y2/b2 = 1.

3.a)
If 
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 show that


(i) x ux + y uy = sin 2 u.
(ii) x2 uxx + 2 xy uxy + y2 uyy = sin 4 u – sin 2 u.

   b)
If 
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   c)
Find the extreme values of the function x3 + 3xy2 – 15x2 – 15y2 + 72x.

4.a)
Find the perimeter of the astroid x2/3 + y2/3 = a2/3.

   b)
Evaluate 
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   c)
Evaluate by changing the order of integration 
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      Set No:1

5.
Solve the following:


(a) (1+y2) dx + (tan-1y –x) dy = 0

  
(b) 
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(c) 
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6.a)
Solve: 
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   b)
Solve: 
[image: image13.wmf]t
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       given that x = 2, y = 0 when t = 0.
   c)
Solve: (y" – 2y'+y) = ex log x by the method of variation of parameters.
7.a)
Find 
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   b)
Find 
[image: image15.wmf]ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

-

2

1

1

2

tan

s

L


   c)
State convolution theorem and use to find 
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8.a)
Show that (2(rn) = n(n+1) rn-2 where r2 = x2 + y2 + z2.

   b)
Obtain (2( in the cylindrical system.

   c)
Verify Stoke’s theorem for the vector function 
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1.a)
Test for convergence of the following series:
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   b)
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   c)
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   d)
Test the series 
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2.a)
Verify Lagrange’s mean value theorem for f(x) = x(x-1) (x-2) in (0, ½).

   b)
Find ( for the curve 
[image: image22.wmf]a
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 at the point where it cuts the line y=x.

   c)
Find the evolute of the ellipse:


x = a cos (, y = b sin (.

3.a)
If u = f(x, y) where x = r cos (, y = r sin ( show that 
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   b)
If x = eu sev, y = eu tan v, show that JJ( = 1.   
c)
Examine the function Sin x + Sin y + Sin(x+y) for extremum.

4.a)
Find the length of one arch of the cycloid: x = a((-sin (), y = a(1-cos ().

   b)
Evaluate: 
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   c)
Evaluate by changing the order of integration
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      Set No:2

5.
Solve the following:


(a) 
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(b) 
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(c) 
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6.a)
Solve: (D4 + 10 D2 + 9)y = 96 sin 2x cos x.

   b)
Solve: y" + 4y' + 29 y = e-2x sin 5x.

   c)
Solve: y" + y = sec x tan x by the method of variation of parameters.

7.a)
Find (i) L(t3 sin h 2t)    (ii) 
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   b)
Find 
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   c)
Solve by using Laplace transforms y"'(t) + 2y"(t) - y'(t) – 2y(t) = 0.  Given that y(0) = 0 = y'(0) and y"(0) = 6.
8.a)
If 
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[image: image32.wmf]w

r

2

=

n


   b)
Show that the cylindrical system is orthogonal.

   c)
Verify Green’s theorem in a plane for 
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1.
Discuss the nature of the following series


(a) 
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(b) 
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(c) 
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(d) 
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2.a)
Verify Roue’s theorem for the function 
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   b)
Find ( for the curve


x = a cos3 t, y = a sin3 t at t = (/4.

   c)
Considering evolute as the envelope of the normals, find the evolute of the parabola y2 = 4ax.
3.a)
If Z = x2 tan-1(y/x) – y2 tan-1 (x/y) show that 
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   b)
If u = x + y and v = xy show that JJ' = 1.

   c)
Expand tan-1(y/x) about (1, 1) upto second degree terms.

4.a)
Find the area bounded by the astroid x2/3 + y2/3 = a2/3.

   b)
Evaluate: 
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   c)
Evaluate by changing into polars
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5.
Solve the following:


(a) 
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(b) (1+x2) dy + (y – tan-1 x) dx = 0.

(c) y sin 2x dx – (1 + y2 + cos2 x) dy = 0.

6.a)
Solve: 
[image: image43.wmf]0
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   b)
Solve: y" – 2y' + y = x ex sin x.
   c)
Solve: y" – 6y' + 9y = 
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7.a)
If f(t) = 
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Show that L[f(t)]=
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   b)
Using convolution theorem find 
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   c)
Solve by using Laplace transforms 
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8.a)
Find the values of a and b such that the surfaces x2 + ayz = 3x, b x2y + z3 = (b-8)y are orthogonal at (1, 1, -2).

   b)
Obtain (2( in spherical polar coordinates.

   c)
State Green’s theorem in a plane and hence deduce that the area enclosed by a closed curve is 
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 Using this find the area of the ellipse                           x2/a2 + y2/b2 = 1.
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1.
Find the nature of the following series


a)
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b)
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c)
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d)
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2.a)
Using Lagrange’s mean value theorem show that.
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   b)
Prove that 
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 for a polar curve r = f(().

   c)
Find the evolute of the astroid x = acos3 (, y = a sin3(.

3.a)
Show that 
[image: image56.wmf]0
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 where r2 = x2 + y2 + z2.

   b)
If x = u(1-() and y = u( prove that JJ1 = 1.

   c)
Expand ex log (1+y) about (0,0) upto third degree terms.

4.a)
Find the perimeter of the cardioide r = a(1+ cos().

   b)
Evaluate 
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5.
Solve the following:


a)

[image: image58.wmf].
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b)
(x + tany) dy = sin 2y dx.


c)

[image: image59.wmf].
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6.a)
Solve: 
[image: image60.wmf].
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   b)
Solve: y'' - 4y' + 4y = 8(e2x + sin 2x + x2).

   c)
Solve: 
[image: image61.wmf]x

e

y

dx

y

d

+

=

-

1

2

2

2

 by the method of variation of parameters.

7.a)
Find  (i) 
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   b)
Find (i) 
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(ii) 
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   c)
Solve 
[image: image66.wmf];
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y(0) = 0, y'(0) = 1 by using Laplace transforms.

8.a)
Find the directional derivative of ( = 4 x z3-3x2y2 z at (2, -1, 2) along 2i - 3f + 6k.  
Also find the magnitude of the maximum directional derivative.

   b)
Prove that Curl (grad () = 0 in any orthogonal system.

   c)
Apply Gauss divergence theorem to evaluate 
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