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Questions are of value as indicated in the margin. 
Notations and symbols have their usual meanings. 

Answer any four questions. 
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2. a) Define curvilinear coordinate system. Show that  1 2 3, ,x x x  defined by the following 

transformations: 
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  are curvilinear coordinates and also find the coordinate surface. 1+4 
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3. a) Find the elementary arc length of a rectilinear in spherical polar coordinate system. 5 
 b) Prove that a curve with vanishing torsion and with non-zero constant curvature is a circle. 5 
 

4. a) Establish Serret-Frenet formulae. 8 
 b) If K is the curvature of a curve, prove that 
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5. a) Show that the ratio of the curvature to the torsion of a space curve is a non-zero constant iff 
the curve is a helix. 5 

 b) A curve C is defined in cylindrical coordinates ix  as follows: 

    1 2 3, , 0x a x x b b       

  where a, b are constants in which ‘a’ is positive and   is a function of s. Prove that 
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 b) Show that the Gaussian curvature under any suitable transformation is invariant. 5 
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