Code No.: RR-10102

I-B.Tech. Regular  Examinations April/May 2003

MATHEMATICS-I

(Common to all branches)


Time: 3 hours





Max. Marks: 80

Answer any five questions

All questions carry equal marks

​---

1.a)
Test the series whose nth term is (3n-1)/2n.




   x
  x2
   x3
   x4
   b)
Test the series  ----- + -----  +  -----  +  -----  +  ……




  1.2
 2.3
  3.4
   4.5

2.a)
If f(x) = x2 sin(yx) for x ( 0 f(0) = 0 show that f(x) is continuous and differentiable at x=0.

   b)
Prove that a differentiable function is continuous. But the converse need not be true. Give a counter example.

3. a) 
 Obtain  the differential equation of the coaxial circles of the system           

          x2+y2+2ax + c2 = 0 where c is a constant and a is a variable.                          

            b)  Solve:  (x2 – 2xy + 3y2) dx + (y2 + 6xy – x2) dy = 0.                                       

            c) Find the orthogonal trajectory of the family of the cardiods r = a ( 1 + cos () 
4.a)
 Trace the cissoid of Diocles : y2 (2a (x) = x3.                              

   b)
 The portion of the parabola r(1 + cos() = 2a cut off by the latus rectum revolves about the axis. Find the volume of the solid generated.                                                                                   
5.a)
Find the particular integral of  (D2 + 5D + 6)y  =   e x     
   b)
Solve 4y '''  + 4y'' +  y ' = 0.                                            
6.a) 
Find the Laplace transformation of e 2t + 4t3 – 2 sin3t + 3cos3t



b) Prove that L (eat Sin bt) = b /{ (s – a)2 + b2}             




c) Show that L (eat Cos bt) = (s –  a) /{ (s –  a)2 + b2
}


7.
Find the angle between the two surfaces x2 + y2 + z2 = 9, x2 + y2 – z = 3 at (2,
-1,2)
8.
Verify divergence theorem for F =2x zi + yzj + z2 k over upper half of the sphere x2+y2+z2=a2.
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1.a)
Show by Cauchy integral test that the series 


 (
        1


 (        -----------  converges if p>1 and diverges if 0<p(1.


 n=2     n(logn)p


     1

   b)
(  --- (p>0)  converges if p>1 and diverges if 0<p(1.


     np

2.a)
If U=Sin-1
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   b)
If ( = log (x3+y3+z3-3xyz)  prove that (x + (y + (z = 3(x+y+z)-1 and 
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3.a)
Form the differential equation by eliminating the arbitrary constant

   b) 
Solve 
[image: image6.wmf]dx

dy

 + y tan x = y2sec x.                                                                     
   c)
 In a chemical reaction a given substance is being converted into another at a  

 rate proportional to the amount of substance unconverted.  If 1/5 th of the 

original amount has been transformed in 4 minutes how much time will be 

            required to transform one half?       
4.
Trace the lemniscate of Bernouli : r 2 = a2 cos2(.  Prove that the   volume of                                           
revolution about the initial line is 

      (a3 [ 3 log((2 + 1 ) ( (2] /6(2                        
5.a)
Using the method of variation of parameters , Solve 
[image: image7.wmf]2
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 + 4y  =  tan 2x.  
   b)
Solve (D2 + 1)y  =  sin x  sin 2x.                                                                                 
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6.a)
 Prove the following

 i)  L (eat Sinh bt)  = b / {(s – a)2  –  b2}






 ii) L (eat Cosh bt) = (s– a) /{ (s – a)2 – b2}






           b) Find the laplace transformation of e–  at sinh b.
7.
Find the directional derivative of 2xy + z2 at (1,-1,3) in the direction of               i + 2 j + 3 k.
8
Verify stokes theorem for F=(x2+y2)i-2xyj taken around the rectangle bounded by the lines x = +a, y=0, y=6.
&&&&&
 Code No.: RR-10102


I-B.Tech. Regular  Examinations April/May 2003

MATHEMATICS-I

(Common to all branches)


Time: 3 hours





Max. Marks: 80

Answer any five questions

All questions carry equal marks

​---

1.a)
State and prove Rolle’s theorem.
   b)
Verify Rolle’s theorem for the following function

Sinx

------   in (0,π)


   ex

2.
Discuss the maxima and minima of the following:


a) (=x2-y2=5x2-8xy-5y2

b) F(x,y) = x2 + 2xy + 2y2 + 2x + y

3.
Form the differential equation by eliminating the arbitrary constant

   
sin-1x + sin-1y = c.                                                                                                    
Solve : coshx 
[image: image8.wmf]dx

dy

 + y sinhx = 2 cosh2x  sinhx                                               


Find the orthogonal trajectories of the family : rn sin n( = bn.
4.a)
Trace the curve: y(x 2+ 4a2 ) = 8a2                                               

   b)
Obtain the surface area of the solid of revolution of the curve

      
r = a (1 + cos() about the initial line.                                          
5.a)
 Solve y ' '  +  2y '  =  0                                                                                            

   b) 
Solve y ' '  +  6y '  +  9y  =  0  , y(0)  =  – 4 , y '(0)  =  14                                     

   c)
 Solve (D2 +1)y  =  e– x   +  x3  +  e x   sin x                                                              
6.a)
Show that  L{f n(t)}= sn  f(s) –  sn –  1 f(0) –  sn –   2 f '(0)  –    …– f n – 1(0)      

             where L{f(t)}= f  (s)                                               

   b) 
Prove that L
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(

1

)

(

0

s

f

s

du

u

f

t

=

þ

ý

ü

î

í

ì

ò

, where L{f(t)} = 
[image: image10.wmf]f

 (s)                
7

Calculate the angle between the normals to the surface xy=z2 at the points 
(4,1,2) and 
(3,3,-3).

8
Verify Stoke’s theorem for F = xi+z2j+y2k over the plane surface x+y+z=1 
lying in the first octant.
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1.a)
State and prove Generalilzed mean value theorem.
   b)
Verity Taylor theorem for f(x) = (1-x)5/2 with Lagrange’s form of remainder upto 2 terms in the interval {0,1}.
2.
Locate the strategy points and examine their nature of the following functions

a) ( = x4 + y4 - 2x2 + 4xy - 2y2

b) ( = x3y2 (12-x-y); x>0, y>0

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

                   log y/x   = cx.                                                                                                

            b)  
Solve  dr + (2r cot ( + sin 2() d( = 0.                                                           


The number N of a bacteria in a culture groups at a rate proportional to N.  The 
value of N was initially 100 and increased to 332 in one hour.  What was the 
value of N after 1 ½ hour?     
4.
 Trace the curve  r (1 + cos() = 2a.What is this curve? Find its length as   cut of 
by the latus rectum.   
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)
 Show that L{tn f(t)} = (–1)n  
[image: image11.wmf]n
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 (s)} where n = 1,2,3,…                       






                                                             (
   b) 
Prove that L {          ff (t)} =    (    
[image: image13.wmf]f

 (s)ds                  


           

                                                           0           

   c) 
Evaluate L{t2 e–2t }             
7 
Find the angle between the tangent planes to the surfaces x log z = y2-1, x2y=2-z at the 
point (1,1,1)
8
State and prove Green’s theorem in a plane. 
Verify  Green’s theorem for  
[image: image14.wmf]ò

c

(y-sinx)dx+cosxdy where c is the triangle formed

 by the points (0, 0), ((/2, 0) and ((/2, 1).
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