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No calculator allowed.

1{a) Sketch the parabola x* = —8y , and label the focus, vertex, and directrix,

1{b) Write the definition of ellipse. Find the equation of ellipse whose ends of major axis are at
(43.0) and ends of minor axis are at (0, £2).

i 2
I(c) Sketch the hyperbola = — === 1, and label the vertices, foci, and asymptotes.

2(a) Describe the graph of the equation 4x* + By® + 16x + 16y + 20 = 0.

2(b) Find the new coordmates of the point (—2, 6) if the coordinate axes are rotated through an
angle of 8 = &60°,

2i¢) Find an equation of the parabola traced by a point that moves so that its distance from
(2,4)is the same as 1ts distance to the x-axis

3(a) (i) Find the vector that has length 2 and oppositely directed to v" = —3i + 4j + k.
{11) Determine whether vectors i and ¥° make an acute angle, an obtuse angle or are
orthogonal where i = 6i + j + 3k, 7 = 4i — 6k.
3(b) Find the volume of the parallelepiped with adjacent edges

u=(2-62), ¥v=(04-2), w=(2,2 -4).
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3 (c) Let L; and L; be the lines
Li:x=24+ty=2+4+3t,z=3+t
Ly: x=2+t,y=3+4+4t,z=4+2t,
show that the lines L, and L intersect, and find their point of intersection.

4(a) Find the orthogonal projection of = i + j + k on b=2i+ 2j, and then find the vector
component of ¥ orthogonal to b.

4(b) Find an equation for the line L of intersection of the planes
2x —4y+ 4z =6and 6x + 2y -3z =4.

4(c) Find an equation of the plane through (—1,4, —3)that is perpendicular to the line

x—2=ty+3=2tz=—t

5 (a) Find the equation of the sphere passing through the points (1,0,0), (0,2,0), (0,0,3) and
(1,1,1).

5 (b) Find the equation of the circle of intersection of the sphere x2 + y? + z%Z = 16 and the
planex + z = 4. ’

5 (c) Find the equation of the sphere through the circle x> + y2 + z2 = 25, x + z = 5and
passing through the point (1,2,3).

6 (a) Find the equation of a cone with vertex (1, —2, 3) and base, the circle x>+ y2 = 4 in the
plane z = 0.

6 (b) Find the equation of the right circular cone which contains the three coordinate axes as
generators.

6 (c) Find the equation of the cylinder whose generators are parallel to (2,1, —2) and which
passes through the circle x2 + z2 = 9,y = 0.
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