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	SECTION – A (10   1 = 10 Marks)
Answer Any Ten Questions

	1
	Define: Level curves.
	1
	K1
	CO1

	2
	Find a parametrization of the (asteroid) curve: x2/3 + y2/3 = 1. 
	1
	K1
	CO1

	3
	Show that the unit sphere S2 is a smooth surface.
	1
	K2
	CO2

	4
	Define: Atlas of S (of R3).
	1
	K1
	CO2

	5
	Define: principal curvature of a surface patch.
	1
	K1
	CO3

	6
	Show that the second fundamental form of a plane: (u, v) = a + up + vq is zero.
	1
	K2
	CO3

	7
	What do you mean by a Geodesic of a curve?
	1
	K2
	CO4

	8
	Write the geodesic equations.
	1
	K1
	CO4

	9
	
For the surface of revolution (u, v) = (f(u) cosv, f(u) sinv, g(u)), where f > 0 and , find the value of K.
	1
	K2
	CO5

	10
	Which result is called ‘egregium’ due to Gauss?
	1
	K1
	CO5

	11
	Define: Orientable surface.
	1
	K1
	CO2

	12
	How do you define Gaussian curvature of a surface patch?
	1
	K2
	CO3

	SECTION – B (5  5 = 25 Marks)
Answer any Five Questions

	13
	Prove that if the tangent vector of a parametrised curve is constant, then the image of the curve is (part of) a straight line.
	5
	K3
	CO1

	14
	
Show that the level surface , where a, b and c are non-zero constants, is a smooth surface.
	5
	K3
	CO2

	15
	Compute the second fundamental form of the elliptic paraboloid:                                    (u, v) = (u, v, u2 + v2)
	5
	K4
	CO3

	16
	Prove that a curve on a surface is a geodesic if and only if its geodesic curvature is zero everywhere.
	5
	K4
	CO4

	17
	
Using the usual notation, show that 

                                                                           

                                                                           
	5
	K3
	CO5

	18
	Prove that a curve  on a surface S is a geodesic if and only if for any part                          (t) = (u(t), v(t)) of  contained in a surface patch  of S, the geodesic equations are satisfied, where Edu2 + 2Fdudv + Gdv2 is the first fundamental form of .
	5
	K4
	CO4

	19
	Prove that any map of any region of the earth’s surface must distort distances.
	5
	K3
	CO5




	SECTION – C (4  10 = 40 Marks)
Answer any Four Questions

	20
	
Let (t) be a regular curve in R3.  Then prove that its curvature is , where the  indicates the vector (or cross) product and the dot denotes d/dt.
	10
	K4
	CO1

	21
	




Let U and be open subsets of R2 and let  : U  R3 be a regular surface patch.  Let  :  U be a bijection smooth map with smooth inverse map  -1: U  .  Then prove that :  o  :  U is a regular surface patch.
	10
	K5
	CO2

	22
	Prove that a diffeomorphism f: S1  S2 is an isometry if and only if, for any surface patch 1 of S1, the patches 1 and f o 1 of S1 and S2, respectively, have the same first fundamental form.
	10
	K4
	CO3

	23
	
Prove: The unit-speed curve  is a geodesic if and only if when  = 0.
	10
	K4
	CO4

	24
	Prove that the Gaussian curvature of a surface is preserved by isometries.
	10
	K4
	CO5

	25
	Calculate the curvature of the circular helix: () = (acos, asin, b), -  <  < , where a and b are constants.  Also, discuss curvature in the limiting cases.
	10
	K4
	CO1
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