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Question one (30 Marks)

a)

b)

d)

e)

f)

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

plane 2xXx -3y + z+ 6 = 0. Also find the coordinates of the point of intersection.

[4 marks]
What are the direction cosines of a line normal to the lines whose equations are;
X—2 +1 z-4 X+ 2 +3 z-2
= y = an = y = [3 marks]
-1 2 -3 -2 1 3

Find the angle between the lines whose direction ratios are given by the relations
[+m+n=0andI?+m?*-n?=0 [3 marks]

Find the distance between the parallel planes whose equations are;
2X—2y+2z+3=0and 4x-4y+2z+5=0 [2 marks]

Find the equation of the perpendicular from the point P(1,6,3) to the line

X-2 y+1 z+1
1 -1 -3

. Also obtain the foot of the perpendicular and its length. [4 marks]

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

2x* +2y* +27° —2x+4y—-6z-1=0. [3 marks]
Find the focus and the directrix of the parabola 7x% = 4y . Sketch. [4 marks]
Discuss and sketch the graph of the equation 4x? +18y2 = 36. [4 marks]

Write the equation x? — y2 =52% in cylindrical coordinates. [3 marks]



Question Two (20 Marks)

a) Find the equation of a sphere through the origin, which passes through the points
(0,1-1),(-1,2,0) and (1,2,3) [6 marks]
b) Find the equation of a right circular cone which passes through the point (2,1,3) with the vertex

X-=2 y-1 z+2

at (11,2), and whose axis is parallel to the line i [7 marks]
d) Find the length and the equation of the line of the shortest distance between the lines
x-1 -2 z-3 X—2 -4 z-5
= y = and = y = [7 marks]
2 3 4 3 4 5
Question three (20 Marks)
a) Analyze the equation 3x° —8y—127 = 4 and sketch its graph. [8 marks]

b) Analyze the equation X* —4y® + 2x+ 8y — 7 = 0 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 plane2x+3y—-6z=2. [6 marks]

Question four (20 Marks)

a) Describe the set of points P(r,q, z) whose cylindrical coordinates satisfy the simultaneous
equations I = 2,q :pZ. [10 marks]
b) Evaluate the repeated integral by changing to cylindrical coordinates;
2
3 4J9—x° 2 1

[10 marks]

x£0 y£0 z‘=[0 \/ X2 + y2 828an



Question five (20 Marks)

a) Find the equations of the planes bisecting the angles between the planes 2Xx—y+2z+3=0
and3X— 2y + 6z+ 8 = 0, and specify the one that bisect the acute angle.

[10marks]

b) Find the equation of the sphere having its centre on the plane 4X—5y — z = 3 and passing

through the circle X* + y? + 2 —2x—-3y+4z+8=0,x-2y+z=8. [10 marks]



