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Question one (30 Marks)

a) Find the ratio in which the line through the points )2,3,2(  and )3,4,5(  is divided by the

plane 0632  zyx . Also find the coordinates of the point of intersection.

[4 marks]

b) What are the direction cosines of a line normal to the lines whose equations are;
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[3 marks]

c) Find the angle between the lines whose direction ratios are given by the relations

0 nml and 0222  nml [3 marks]

d) Find the distance between the parallel planes whose equations are;

0322  zyx and 05244  zyx [2 marks]

e) Find the equation of the perpendicular from the point )3,6,1(P to the line
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. Also obtain the foot of the perpendicular and its length. [4 marks]

f) Find the centre and the radius of the sphere whose equation is

01642222 222  zyxzyx . [3 marks]

g) Find the focus and the directrix of the parabola yx 47 2  . Sketch. [4 marks]

h) Discuss and sketch the graph of the equation .36184 22  yx [4 marks]

i) Write the equation 222 5zyx  in cylindrical coordinates. [3 marks]



Question Two (20 Marks)

a) Find the equation of a sphere through the origin, which passes through the points

)0,2,1(),1,1,0(  and )3,2,1( [6 marks]

b) Find the equation of a right circular cone which passes through the point )3,1,2( with the vertex

at )2,1,1( , and whose axis is parallel to the line
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[7 marks]

d) Find the length and the equation of the line of the shortest distance between the lines
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[7 marks]

Question three (20 Marks)

a) Analyze the equation 41283 2  zyx and sketch its graph. [8 marks]

b) Analyze the equation 07824 22  yxyx and sketch its graph. [6 marks]

c) Find the locus of the point whose distance from the point )1,1,1(  is five times its distance from

the plane 2632  zyx . [6 marks]

Question four (20 Marks)

a) Describe the set of points ),,( zrP  whose cylindrical coordinates satisfy the simultaneous

equations
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 r . [10 marks]

b) Evaluate the repeated integral by changing to cylindrical coordinates;
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[10 marks]



Question five (20 Marks)

a) Find the equations of the planes bisecting the angles between the planes 0322  zyx

and 08623  zyx , and specify the one that bisect the acute angle.

[10marks]

b) Find the equation of the sphere having its centre on the plane 354  zyx and passing

through the circle 82,08432222  zyxzyxzyx . [10 marks]


