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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer :s 

1. A point P  where ————— is called a point of 
inflexion. 

 (a) or    (b) or   
 (c) or    (d) orr .  

2.  rrr  ,,  is 

 (a) 2K   (b) 2K  

 (c)   612 
uK   (d) O 
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3. A helix of constant curvature is necessarily 

 (a) a sphere  (b) a spherical helix 

 (c) a cylindrical helix (d) a circular helix 

4. A necessary and sufficient condition that a curve 

be a straight line is 

 (a) K = 0 at all points (b) 0  at all points 

 (c)  rrr  ,, = 0 (d)  rrr  ,, = 0 

5. Eliminating u and v from ,coshvux   

,,sin 2uzhvuy  the constraint equation is 

 (a) zyx  22  (b) zyx  22  

 (c) zyx  22  (d) zyx  22  

6. The formula for 2ds  is 

 (a) 22 GdvFdudvEdu   

 (b) 22 2 GdvFdudvduE   

 (c) GdvFdudvduE  2     

 (d) 22 2 GduFdudvdvE   
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7. If the parametric curves are orthogonal then the 
curve cv   will be geodesic if and only if 

 (a) E is a function of v only    

 (b) E is a function of u only 

 (c) G is a function of v only    

 (d) G is a function of u only 

8. Orthogonal trajectories are called 

 (a) orthogonal parallels     

 (b) orthogonal geodesic 

 (c) geodesic parallels    

 (d) geodesic trajectories 

9. The second fundamental form is 

 (a) 22 2 NdvMdudvLdu      

 (b) 22 NdvMdudvLdu   

 (c) NdvdvMduLdu  222     

 (d) 22 2 NdvMdudvLdu   

10. The Gaussian curvature K is defined by 

 (a) 2

2

FEG

MLN




 (b) 2

2

FEG

MLN




 

 (c) 2

2

FEG

MLN




 (d) 2

2

MLN

FEG



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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Calculate the curvature and torsion of the 

cubic curve given by  32,, uuur  . 

Or 

 (b) Prove that  rrr  ,,  = 2K . 

12. (a) Show that the osculating plane at P has, in 
general, three point contact with the curve at 
P. 

Or 

 (b) Show that the involutes of a circular helix are 
plane curves. 

13. (a) Show that a proper parametric transmission 
either leaves every normal unchanged or 
reverses every normal. 

Or 

 (b) Find the coefficients of the direction which 
makes an angle 2/  with the direction whose 
coefficients are  ml, .   

[P.T.O.]



 Code No. : 5548 Page 5 

14. (a) In the paraboloid ,22 zyx   find the 
orthogonal trajectories of the section by the 
planes z constant. 

Or 

 (b) Prove that the curves of the family 
23 /uv constant are geodesics on a surface 

with metric 2222 22 dvududvuvduv   
(where 0,0  Vu ). 

15. (a) Find the geodesic curvature of the parametric 
curve cv  . 

Or 

 (b) Prove the Euler’s formula  

   22 sincos ba KKK  . 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Obtain the Serret-Frenet formulae. 

Or 

 (b) Find the curvature and the torsion of the 
curve     323 3,3,3 uuaauuuar  . 
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17. (a) Show that the spherical indication of a curve 
is a circle if and only if the curve is a helix. 

Or 

 (b) Prove that the necessary and sufficient 
condition for a curve to be a helix is that its 
curvature and torsion are in a constant ratio. 

18. (a) Show that the parametric curves on the 
sphere given by ,cossin vxax   

,sinsin vuay   ,cosuaz   2/0  u , 

,20  v  form on orthogonal system. 
Determine the two families of curves whch 
meet the curves v = constant at angles of 4/  
and 4/3 . 

Or 

 (b) Show that on a right helicoids, the family of 
curves orthogonal to the curves 

vu cos constant in the family  22 au   

v2sin  constant. 

19. (a) Prove that, on the general surface, a 
necessary and sufficient condition that the 
curve cv   be a geodesic is 

 12 FEEE 02 1 EF  when v = c, for all 

values of u. 

Or 

 (b) Find the geodesics on a surface of revolution. 
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20. (a) Define lines of curvature and characterize the 
lines of curvature. 

Or 

 (b) State and prove Hilbert’s lemma. 

 ———————  


