
  

OCTOBER 2011 P/ID 4503/XDC 

Time : Three hours Maximum : 100 marks 

SECTION A — (4 × 20 = 80 marks) 

Answer ALL questions. 

Each question carries 20 marks. 

1. (a) (i) Derive a formula for the arc length of a 
curve. 

   (ii) State and prove the fundamental 
existence theorem for space curves. 

Or 

 (b) (i) Calculate the curvature and  
torsion of the given by 

{ )3(,3),3( 323 uuaauuuar +−=
r

. 

  (ii) Show that the ratio of the curvature to 
the torsion is constant at all points in a 
helix. 

2. (a) (i) Derive differential equation for geoderics. 

  (ii) Obtain the Liouville’s formula for Kg. 

Or 

 (b) (i) Show and prove Gauss-Bonnet theorem. 

  (ii) Show that the surface yxe r coscos =  is 

minimal. 
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3. (a) (i) Prove that n

n
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dx
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1
)( 2 −= . 

  (ii) One solution of the equation 

02 =+′−′′ xxtxt  is ttx =)(1 . Find the 

general solution gx  of 22 txxtxt =+′−′′  

satisfying the condition 1)1( =gx  and 

0,0)1( >=′ tx g . 

Or 

 (b) (i) Find wheather 0=t  is an ordinary point 
for the differential equation 

0)1( 2 =−′+′′− xxtxt . 

  (ii) If mP  and nP  are the Legendre 

polynomials prove that  
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   (2) ∫
−
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1

1

0)()( dttPtP nm  if nm ≠ . 

4. (a) State and prove Picard’s theorem. 

Or 

 (b) Find the solution and fundamental  

  Matrix of Axx =′  

  Where 
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SECTION B — (10 × 2 = 20 marks) 

Answer any TEN questions. 

Each question carries 2 marks. 

5. Define involute and evolute. 

6. Define a representation of a surface. 

7. State serret-frennet formulae. 

8. Define an ordinary point. 

9. When do we say that two surface are isometric? 

10. Define the Gaussian curvature. 

11. Give the canonical equations of a geoderic curve. 

12. Define edge of regression. 

13. State Abel’s formula for Wronskian. 

14. Define regular singular point. 

15. State Cauchy–Peano existence theorem. 
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16. What is the value of )1(−nP ? 

17. Write down the generalized function of Gronwall 

inequality. 

18. Express )(3 tJ  in terms of )(tJo  and )(1 tJ . 

19. Solve 022 =+′−′′ xxtxt . 

—————— 


