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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
University Examinations 2016/2017
YEAR IV EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE MATHEMATICS AND COMPUTER SCIENCE 

SMA 2420:  DIFFERENTIAL GEOMETRY  

DATE:   DECEMBER, 2016				        		 TIME:  2 HOURS

INSTRUCTIONS:  	 Answer Question ONE and Any Other TWO Questions.


Question One – 30 Marks

a)	Find the intersection of x1x2-plane and the tangent line to the helix.


			[5 marks]

b)	Obtain the natural representation of the curve given by 


			[5 marks]



c)	The diagonals of a parallelogram are given by  and . 	Show that the parallelogram is a rhombus and determine the lengths of its sides and its 	angles.	[5 marks]

d)	Find the length of the curve.


	from t=0 to t=4.	[5 marks]




e)	Establish the parametric equation of the plane through and parallel to  and 	.	[5 marks]

f)	Find the equation of the line through A(1,-1,0) and parallel to x3.	[5 marks]



Question Two – 20 Marks


a)	Show that the torsion of the binomial indicatrix of a circular curve is given by;


			[10 marks]

b)	Prove that the representation given by
	

	is natural	[10 marks]
	

Question Three – 20 Marks


a)	Prove that at a point on a curve where k=0 the torsion is given by.	


				[10 marks]


b)	Find the curvature and torsion on the curve given by 
	[10 marks]


Question Four – 20 Marks



a)	Show that the representation  is regular and lies on the 	sphere of radius 2 about the origin and the cylinder 	[5 marks]

b)	For the parable 2x=5x2+4xy+2y2, find the principal right and principal sections at 	the 	origin (0,0,0)	[5 marks]



c)	Find the normal curvature Kn and he normal curvature vector  for the curve u=t2, v=t 	on the surface at the point t=1.	[10 marks]
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