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MAT 102

QUESTION ONE (30 MKS)

a) Find the direction cosines of the normal to the plane 3x+4y +12z=52. Also find the
length of the perpendicular from the origin to the plane. (4mks)
b) Find the area enclosed by one loop of the four-leaved rose r = cos26 . (4mks)
2 2 2
c¢) Sketch the graph of the quadric surface given by %— + y? + Eg_ =] (4mks)
d) Find the spherical coordinates equation for the spherex® + y*> +(z—-1)=1. (3mks)
e) Parameterize the curve y = 9x? , (2mks)
) Determine the centre and radius of the circle whose equation is
2x +2y” +6x—8y+12=0. (3mks)
g) Find the equation of the tangent to the parabola y =4x—x” at the point (1, 3). (3mks)
h) Find the Equation of the hyperbola with vertices a(0,¥1) and asymptotes y = 2x. (4mks)
i) Write the equation of the plane through the points A(1,1,0), B(1,0,1) and C(0,1,1). (3mks)
QUESTION TWO (20 MKS)
a) Find the center, vertices, foci and asymptotes of the conic 9x% — 16y% —72x — 32y = 16 and
sketch its graph. (8mks)
b) Find the equation of the tangent to cycloid x = r(@—sin@), y=r(1—cosd), 8= % . (6mks)
c) A conic is given by the polar equation r= 3-—21355' find the eccentricity, identify the conic,
locate the directrix and sketch the conic. (4mks)
QUESTION THREE (20 MKS)
) Tx? +4y* —282" =0
a) Describe the surfaces X (4mks)
3x* +5y* -152=0
b) Theplanesx +2y —3z=2&2x+3y+2z=4 intersect on line L. Find the parametric
equation of L and state its direction vectors. (6mks)
c¢) Find the equation of the ellipse with foci (2,-2), (4,-2) and vertices (1,-2), (5,-2) (5mks)
d) Sketch and identify the curve r =1 —2cos6,0 < 0 <2m (5mks)
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QUESTION FOUR (20MKS)

a) Find the vertices and foci of the ellipse 9x% — 18x + 4y? = 27 (7mks)

%o H =

2,
b) Calculate the perimeter of the hypocycloid with four cusps x”?

. (7mks)
c) write the equation of the circle through the following points
A(4,3),B(0,1) and C(1,0) (6mks)
QUESTION FIVE (20 MKS)
a) acurve Cis defined by the parametric equations x = tz,y =1 -3t;
i) Show that C has two tangents at the point (3, 0) and find their equations. (5mks)
ii) Find the point on C where the tangent is horizontal or vertical. (6mks)
iii) Determine where the curve is concave upward or downward. (2mks)
iv) Sketch the curve. (2mks)
b) Find the vertex, focus and directrix of the curve X + 22 = 8(y — 3) (5mks)
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