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Answer Question One and any other Two Question. 

 

Q1. (a) Find the vector equation of the line through the points A and B with position vectors  

jia 1711   and kjib 534   respectively. The vector ki 47   is perpendicular to the 

plane through the point D with position vector kjid 1253  . Find the sine of the angle 

between the line AB and the plane. Show that the equation of the plane is 02747  zx  

        (b). Show that the acute angle between the line L and the plane P whose equations are: 
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        (c). Find the angle between the line with equation  𝑟 ൌ ሺ2𝑖 ൅ 𝑘ሻ ൅ 𝜆ሺ3𝑖 െ 4𝑗 ൅ 𝑘ሻ  𝑎nd the  
   plane with equation.𝑟ሺ5𝑖 ൅ 𝑗 െ 6𝑘ሻ ൌ 2 
 

   

Q2. (a). Find the direction cosines for the vector kjia 32   

         (b) Find the equation of a sphere for which the circle 𝑥ଶ ൅ 𝑦ଶ ൅ 𝑧ଶ ൌ 4, and the plane 
   𝑥 ൅ 𝑦 ൅ 4 ൌ 0 is a great circle 

         (c ). Find the equation of the sphere passing through the origin, and points (0, 2, -1), 
     (-1, 1,0), and ((1,2, -3). 
 

 
Q3. (a). Prove by illustrating the cosine formula for a spherical triangle Δ𝐴𝐵𝐶 with sides          
              𝑎, 𝑏, and c, and internal angles 𝐴መ, 𝐵 ෡ and 𝐶መ. 
      (b). using the cosine formula in 3(a) above, prove the sine formula for spherical triangles. 

(c). Two planes A and B on the earth have respectively the latitude and the longitude   (40଴𝑁, 18଴𝐸ሻ 
and (0଴𝑁, 58଴𝐸ሻ. Find the angle departure from A to B of the great circle route 

   

 Q4. (a). Using the definition of the versine A=1-cos A, show that the natural haversine  

     formula is given by  
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           (b). In a spherical triangle ABC , show that 
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(c). In a spherical triangle PZX, given that 𝑝 ൌ 87଴10′, 𝑧 ൌ 62଴37′, and 𝑥 ൌ 100଴10′.                 

       Find P, Z, and Z 

 

 


