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1.a)
Show that a series of positive terms if convergent is absolutely convergent. Prove that the series  


           x
    x
         x


2sin   ---  + 4sin  --- + 8sin  --- + …..


          3
     9
         27


converges absolutely for all values of x.







          x       x2
    x3
   b)
Show that the given exponential series 1 + ---  + --- + ---  +  …..







         1!       2!
   3!


Converges absolutely for all values of x.

2.a)
If ( = exyz show that
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   b)
If f(x) = 
[image: image2.wmf]vx
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0 and f(0) = 0, show that f(x) is continuous at x=0 but f((0) does not  exist.

3.a)   Form the differential equation by eliminating the arbitrary constant

                       y = 
[image: image4.wmf]1

x

x

a

2

+

+

.                                                                              
   b) 
Solve :  x
[image: image5.wmf]dx

dy

 + y = x3y6.   
4.a) 
Trace the curve : (a2 + x2)y = a2x.                                                

   b) 
Find the length of the arc of the curve x = e(sin(;  y = e(cos( from  

  ( = 0 to ( = (/2.                                                                          

5.a) 
Solve (D2   –  5D  +  6)y  =  ex sinx                                                                         

   b) 
Solve (D3  –  1)y  =  ex+sin3x+2.
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 6.a) 
Evaluate     (      (  x2y2 dxdy                                                                      

                               0   –1            

    b)     Evaluate   ( (r sin(drd( over the cardioid r  =  a(1 - cos() above the initial line.       

7.a)
Find the angle between the surfaces x
[image: image6.wmf]2

+y
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+ z
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=9 and

z=x
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 at the point (2, -1, 2) 








    b) 
Evaluate (.(r/r
[image: image10.wmf]3

) where  r=xi+yj+zk and r =|r| 


  




8.
Use divergence theorem to evaluate ( ( F . ds where F = x3  i + y3j + z3 k and ‘s’ is                                                                       

                                                                       s

   
the Surface of the sphere x2+y2+z2= a2
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1.
Test for convergence

(                         (-1)n-1
     a)
(
----------------

            n=2   (n(n+1)(n+2)

        x2      x4         x6
     b)
1 - ----- + ---  -  ---  + ……


       2!      4!       6!

2.a)
Show that 



let
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x→(
b) Let f(x) be a function of the real variable x and is defined as f(x) = -x, x ( 0

       = x, 0<x<1

       = 2-x, x ( 1


show that it is continuous both at x=0 and x=1.

3.a) 
Form the differential equation by eliminating the arbitrary constant

              sin-1(xy) + 4x = c.                                                                                     

   b) 
Solve :  (x+1) 
[image: image12.wmf]dx

dy

( xy = ex(x+1)(n+1).                                                       

   c) 
Obtain the orthogonal trajectories of the semicubical parabolas  ay2 = x3.                                                                                    
4.a)
Trace the curve : x2 = (y + 1 )/ ( y ( 1).                                           

b) 
Show that the upper half of the cardiod  r = a (1 + cos()  is bisected by the line     ( = (/2.                                                                   

5.a)
Solve y '''  +  2y ''  –   y '  –   2y  =  1  –   4x3                                                                                         
   b) 
Solve y ''  –   y '  –   2  y  =  3 e2x   ,  y(0)  =  0 ,   y ' (0 )  =   –  2                            
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6.a) 
Evaluate     (     (  e– (
[image: image13.png]X
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) dxdy                                                                




     0
0

       

       5    x2
  b)
 Evaluate    (     (  x(x2 + y2)dx dy                                                                   

0
0

7.a) 
Find the directional derivative of ( = 
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    b) 
Find (Ax ()( if  A= 
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8.
Verify divergence theorem for 2x2yi – y2j + 4xz2k taken over the region of first octant of the cylinder y2+z2 = 9 and x = 2. 
-*-*-*-

Code No: NR/RR-10102

I-Year B.Tech. Regular Examinations, May/June-2004

MATHEMATICS - I

(Common to all Branches)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Test far convergence of the following series: 


1
2
 3
4
5

     a)
---  -   -----   +  ----  -  ----  +  ----   ……..


6
11
16
26       26

(
     b)
 (       (-1)n(n+1)xn with x<1

n=0


     2

2.
Verify Euler’s theorem for the following: 

   a)
( = tan-1z
(b) 
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(c) 
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3.a) 
Form the differential equation by eliminating the arbitrary constant

      sec y + sec x = c.                                                                                            

   b) 
Solve : 
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dy

 - 
[image: image20.wmf]x

y

2

 = 
[image: image21.wmf])

x

2

3

)(

x

2

(

x

5

2

-

+

                                                               

Find the orthogonal trajectories of the family of the parabolas y2 = 4ax. 
4.
Prove that the length of the arc of the parabola y2 = 4ax cut off by its latus rectum is 2a[(2 + log ( 1 + (2)].                                      

5.a)      Solve y '' –  4y '  +  3y  =  4e3x   , y(0) = – 1  , y ' (0) = 3                                        

  b)      Solve y ''  +  4y '  +  4y  =  4cosx  +  3sinx ,  y(0)  =  1,  y '(0)  =  0                       
6.a) 
Change the order of integration and evaluate


                       a       V a2 – y 2    

                     (         ( f(x,y)dx dy                                                                              

                  -a         0 





      1  z   x+z

   b) 
Evaluate     (   (     (    (x + y + z) dxdydz                                                 

                            -1   0   x-z
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7.a) 
Evaluate (
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  b) 
Find (A.()( at (1, -1, 1) if A=
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8.
Use divergence theorem to evaluate ( ( F. ds where F = 4xi - 2y2j + z2k and ‘s’ is 
                                                          s

      the Surface bounded by the region x2+y2=4, z = 0 and z = 3. 
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1.
Examine the following series for absolute as conditional convergence


           1         1          1

a) 1 –  -----  +  -----  -  -----  +  ……..

 
        3!
         5!         7!


   1
 1
   1

           1


     b)
-----  -  ---    +  ----  +  …..   + (-1)n   ------   +  …..


5(2
5(3
5(4

         5(n

2.a)
Examine for continuity at origin of the function defined by


f(x,y) = 
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for x = 0, y = 0


Redefine the function to make it continuous.

b)
If ( = f(x22yxz, y2+2zx) prove that 
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3.a) 
Form the differential equation by eliminating the arbitrary constant tan x tan y =c.                                                                                       

   b)
Solve : 
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   c) 
Obtain the orthogonal trajectories of the family : rn = an cos n(.   
 4.
 Find the length of the arc of the curve 
[image: image31.wmf]ú

ú

û

ù

ê

ê

ë

é

+

-

=

1

e

1

e

log

y

x

x

from x = 1 to x = 2.                                                                                          

5.a)      Solve y ''  +  4y '  +  20y  =  23sint – 15cost  ,  y(0)  = 0,  y ' (0)  = –1                 
   b)     Solve (D2  +  4)y  =  sin t  +  1/3 sin3t  +  1/5 sin5t,   y(0)  = 1 ,  y '(0)  =  3/35   
6.
Find the Laplace Transformations of the following functions: 

(a)  t3 e –3t      (b) e – 3t (2cos5t – 3sin5t)   (c)  t eat sin at                                                                                                    
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7.a) 
Evaluate (.[r((1/r
[image: image32.wmf]3
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   b) 
For any vector A,  find div curl A.     
8.
By transforming to triple integral evaluate ( ( (x3 dy dz + x2y dz dx + x2z dx dy)                                                             
          s

where‘s’ is the enclosed surface consisting of the cylinder x2+y2 = a2 and the circular discs z = 0 and z = b.
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