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1.a)
Test the series (µn​ whose nth term is 
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c) (4n2 –i)-1 test the convergence of the series.

2.a)
State and prove Rolle’s theorem.

b)
In the ellipse 
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 show that the radius of the curvature at an end of the major axis is equal to the semi ratus-rectum of the ellipse.
3.a)
If xx yy zz = c show that at x=y=z 
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b)
Investigate the maxima and minima of the condinate of the curve

Y = (x-2)6 (x-3)5
4.a)
Show that the length of the arc of the parabola y2 = 4ax cut off by the line 3y=8x is a [log2 + (15/16)].

b)
Find the area of the surface of revolution generated by revolving one arc of the curve y = sin x about the x-axis.

5.a)
Solve


(i) 
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(ii) 
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b)
Two friends A and B order coffee and receive cups of equal temperature at the same time A adds a small amount of cool cream immediately  but does not drink his coffee until 10 minutes. Later, B waits for 10 minutes and adds the same amount of cool cream and begins to drink. Assuming the Newton’s law of cooling decide who drinks the hotter coffee.
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Set No. 1
6.a)
Find inverse transform of the following using convolution theorem.


(i) 
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(ii) 
[image: image9.wmf]2

2

)

1

(

1

+

s

s


 b)
Solve by using Laplace transform 
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 Sin t where y(0)=0, y'(0)=1.

7.a)
In what direction from (3, 1, -2) is the directional derivative of ( = x2 y2x4 maximum?  Find also the magnitude of the maximum.

b)
Show that curl curl 
[image: image11.wmf]F

= grad div 
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8.
State and prove Stoke’s theorem and deduce Green’s theorem in plane from Stoke’s theorem.
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1.
Test for convergence 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)
Define the following


(i) Radius of Curvature 
(ii) Center of Curvature 
(iii) Involutes


(iv) Envelop

b)
Find the radius of curvature at any of the parabola y2=4ax. Prove that the square of the radius of curvature at any point varies as the cube of the focal distance of the point. 

3.a)
If z(x+y) = x2 + y2, show that 
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   b)
Trace the curve x3 + y3 = 3axy.

4.a)
Find the whole length of the curve x2 (a2 – x2) = 8a2y2.

   b)
Evaluate 
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 EMBED Equation.3  [image: image19.wmf]dz
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5.
Solve the following
   a) 

[image: image20.wmf])
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 dx-x dy=0, y(1) = 0

   b) 
y(x2 y2 – 1) dx + x (x2y2 + 1) dy = 0

   c) 
Show that family of curves



x2 + 4y2 = c1 and y = c2 x4 are mutually orthogonal 
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Set No. 2
6.a)
Find the Laplace transform of the following:


i) t(3 Sin 2t – 2 cos 2t)


ii) 
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iii) f(t) =
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iv) t2 e-2t cost

b)
State the convolution theorem and using it find the inverse transform 
[image: image23.wmf])
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7.a)
Find the constants a and b so that the surface ax2 –byz = (a+2)x will be orthogonal to the surface 4x2y +z3 = 4 at the point (1, -1, 2).

  b)
If 
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evaluate 
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d

A

c

.

ò

 around curve c consisting of y = x2 and y2 = x.

8.a)
Evaluate 
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Where S is the surface of the cylinder x2 + y2 = c2, 0 ( z ( h.

b) Verify divergence theorem for 
[image: image28.wmf]^
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 the region bound by  
x2 + y2 = 4, z = 0 and z = 1.
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1.
Test for convergence of the following series.
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2.a)
State Maclaine’s theorem with Languages form of remainder for f(x) = cosx.

b)
Prove that the radius of curvature at any point on the hypocycloid  
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3.a)
If 
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   b)
Expand ex log (1+y) in powers of x and y upto terms of third degree.
4.a)
Find the perimeter of the loop of the curve 3ay2 = x2(a-x)
   b)
Evaluate 
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5.a)
Solve xy log (x/y) dx + [y2 +– x2 log (x/y)] dy = 0.

   b)
Solve (1 +xy) y dx + (1-xy)x dy = 0.

   c)
Find the curve for which the normal makes equal angles with the radius vector and the initial line.

6.a)
Find the Laplace transform of the following.


(i) 
[image: image38.wmf]dt

t

S

e

t

o

t

int

ò





(ii) (Sin t – cos t)3

(iii) e2t + 4t3 – 2Sin3t + 3 cos3t.

(iv) t3e2t Sin t

    b)
Find the inverse transform of 
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Set No.3
7.a)
Find the directional derivative of 
[image: image40.wmf])
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 at the point (1, -2, 1) in the direction of the normal to the surface xy2z = 3x + z2 where ( = 2x3y2z4.
   b)
Evaluate the line integral 
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8.a)
State Green’s theorem and Evaluate
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 where e is the boundary of region bounded by x = 0, y =0 and x+y = 1.

   b)
Verify Gauss divergence theorem for the function 
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 are the cylindrical region bounded by x2 + y2 =9, z = 0 and z = 2.
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1. Test for convergence of the following series.

a)
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(b)
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c)
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d)
x2 (log 2)q + x3(log3)q + x4 (log4)q + ------- 
[image: image47.wmf]¥


2.a)
State and prove Lagrange mean value theorem.

   b)
Determine the envelop of x sin t  – y cos t = at, where t is the parameter.  

3.a)
Find the maximum and minimum distance from the origin  to the circle 

5x2 + 6xy +5y2  - 8 = 0 

   b)
If 
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calculate 
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4.a)
Show that the length of an arc of the parabola y2 = 4ax   intercepted between the vertex and an extremity of the lattice  vector is a [
[image: image53.wmf]2



 EMBED Equation.3  [image: image54.wmf])
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   b)
Evaluate the following integral by changing the order
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5.
Solve the following:
   a)
xy log (x /y)dx + [ y2 – x2 log (x /y)] dy = 0

b) (x3y2  +  xy) dx  =  dy

c) The rate at which bacteria multiply is proportional to the instantaneous number present. If the original number  doubles in 2 hours, in how many hours will it triple.
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Set - 4
6.a)
Find the Laplace transform of the following.

   
i)

[image: image57.wmf]tdt

e

t

t

cos

0

ò

-


 (ii)

[image: image58.wmf]2

cos

1

t

t

-

 
(iii)
t3  cos at.

   b)
Solve the following equation by using Laplace transform 
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 when y(0)  =  1 and 
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7.a)
Show that 
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(ii)
If  f = (x2 + y2 + z2) – n find div grad f and determine n if div grad f = 0  

b) Using line integral  compute the workdone by the force  
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 when it moves a particle from the point (0,0,0) to the point (2,1,1) along the curve x = 2t2 , y = t, z = t3
8.
State and prove Gauss divergence theorem.
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