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QUESTION ONE (30 MARKS)
(a) Find the focus and the directrix of the parabola (x + 2)2 — 8y + 16 = 0 (4 mks)
3
(b) Given the curve y = x2 calculate its length fromx =0tox =4 (5mks)

(c) Show that the planes given by the equations below are parallel and hence calculate the distance
between them,
dx —4y+2z+6=0

bx —6y+3z+4=0 (4mks)
(d) Write the equation of a line through the points P, = (-3, 1,-4) and P, = (4, 4,-6) in parametric

form. (3mks)
(e) Find the center and the radius a circle whose equation is given by;

x* +y?—4x—6y=-12 (4mks)
(f) Convert the Cartesian coordinates (3, 4) in cylindrical coordinates. (3mks)
(g) A plane P contains the points (2,1,3), (1,-1,2) and (3,2,1). Write the equation of the plane in

normal form. (4mks)

(h) Write the equation 2x% + 2y? = z? in cylindrical coordinates. Simplify your answer.  (3mks)

QUESTION TWO (20 MARKS)
(a) Define the following terms;
a) Parabola
b) Ellipse
¢) Hyperbola (6mks)
(b) A curve is given by the equation 4x2 + 9y% — 16x — 54y + 61 =0
(i) Write the equation in standard form . (3mks)
(ii) Identify the center, vertices and foci of the curve (4 mks)
(ii1) Sketch the curve (3 mks)
(c) A parabola with the center (2, 3) cuts the x — axis at the poins, (-3, 3) and (7, 3) and y — axis at the
points (2, 5) and (2, 1). Find the equation of the curve in the form x> + y? + ax + by +c = 0
(4mks)

QUESTION THREE (20 MARKS)
a) A plane P has three points (2, 5, 6), (2, 1, 8) and (3, 4, 7). The plane intersects with a line through
points (2, 1, 4) and (4, 3, 8) at point M. Find;

(i) the equation of the plane P in a normal form (4mks)
(ii) equation of the line in parametric form (3mks)
(iii)the coordinates of M (3mks)
(iv) the ratio in which the plane divides the line (3mks)
(v) determine if the vector i + 3j — kis parallel to the plane (2 mks)

b) A vectorn =< 2,1,3 > is perpendicular to another plane Q containing a point (2, 1, 4). Find the
equation of the line of intersection of the two planes, P and Q in parametric form. (5mks)



QUESTION FOUR (20 MARKS)
(a) Give equations showing the relationship between the Cartesian coordinates and spherical

coordinates, and also Cartesian coordinates and cylindrical coordinates. (5mks)
(b) Given a point P=(1,2,1) in Cartesian coordinates, convert it to;
(i) Cylindrical coordinates (3mks)
(ii) Spherical coordinates. (4mks)
(c) Write the equation y? + x* = —z? in both spherical and cylindrical coordinates.(simplify your
answers where possible) (7mks)
(d) Describe the surface given by the equation, x2 + y2 + z2 = 36 (1mk)
QUESTION FIVE (20 MARKS)
(a) Given lines whose direction ratios are given by the relations L+ m+n =0and [2 +m2 —n2 =
0, find the angle between the lines. ! (8mks)
(b) Find the equation of the locus of the point whose distance from the point (2, -2, 2) is two times its
distance from the plane 2x + 3y — 6z = 2 (7mks)

(¢) A line through points (2, 1, 4) and (3, 8, 5) intersects with another line whose direction cosine are
(2,0,3) (5mks)



