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Question ONE 

a) Find the constant a such that the vectors kjikji ˆ3ˆ2ˆ,ˆˆˆ2   and kjai ˆ5ˆˆ3   are coplanar.  

             (5mks) 

b) Find the equation of a plane passing the point  2,1,3   and perpendicular to the vector kji


856   

             (5mks) 

c) Determine the equation of the tangent line to the curve ktjeier tt
 2 

 at 1t   (5mks) 

d) Find the length of the arc  teeeeeter ttt 0,cos 321


     (5mks) 

e) Find the first fundamental magnitude for surface of revolution      uzvufyvufx  ,sin,cos  

             (5mks) 

f) Find the curvature of the helix kbtjtaitatr ˆˆsinˆcos)(  


     (5mks) 
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Question TWO 

a) If kjCkjiBjiA ˆ3ˆ4,ˆˆ3ˆ2,ˆˆ 


 find  CBA


       (4mks) 

b) Find the volume of a parallelepiped with sides kjiCkjBjiA ˆ4ˆ5ˆ,ˆ2ˆ,ˆˆ3 


   

             (4mks) 

c) For the curve kbtjtaitaX ˆˆsinˆcos 


find the  

i. Binormal vector         (4mks) 

ii. Equation of the binormal line        (4mks) 

iii. Equation of the rectifying plane       (4mks) 

 

 

Question THREE 

a) Define a curve C  in Euclidean space 3E . Hence show that the curve  20.1cos2 r  is a 

regular representation of a curve.         (5mks) 

b) Determine the first fundamental form of the surface       321 euvevuevuX


         

             (5mks) 

c) Given the space curve ktjtitr ˆˆsinˆcos 


at 
2

t . Obtain the equation of: 

i. Principal normal         (5mks) 

ii. The osculating plane         (5mks) 

         

Question FOUR 

a) Find the area of a triangle with vertices at      4,6,3,1,2,4,5,3,2 RQp      (4mks) 

b) Show that the binormal of the involute  tscXX ˆ


of  sXX


 is 
 





 



 nk

kksc

tbk
b ˆ

ˆˆ
ˆ 

  

             (9mks) 

c) Find the arc length of the arc 321 4sin3cos3 eatetaetar


 from the point of intersection with the 

plane 0z  to the arbitrary point )(tm                    (7mks)  
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Question FIVE 

a) Prove that the curvature of the space curve  trr


 is given numerically by 
3









r

rr
k




  (5mks) 

b) Show that along the curve  sxx


   bknktkx ˆˆˆ2 




      (5mks) 

       

 

c) Determine the second fundamental form for the surface  kvujviuX ˆˆˆ 22 


                         (10mks) 

 


