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(13+12 pts) 1. Consider the lines 1 and /5 in R? given by the parametric equations

r=t r=1+s
4y : y=t, teR ly y=—-1—s, seR
z=t z=1

a) Show that the lines /1 and /5 are skew.

b) Find an equation of a plane P that passes through (0,0, 124) and that does not intersect ¢; and /5.



(15+10 pts) 2. In this question, you shall identify the conic C given by the equation

922 4+ day + 6> =5

in cartesian coordinates.

a) Using an appropriate base of change, eliminate the xy-term in this equation, that is, find an Zy-

coordinate system so that an equation of C in this new coordinate system is of the form

AT+ CP + DT+ Ey+F =0

b) Identify the type of the conic C and roughly sketch its graph in the Zy-plane and the xy-plane given
below.
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(10+10 pts) 3. The graph of the hyperboloid of one sheet given by the equation x? + 32 — 22 = 1 in

cartesian coordinates in the xyz-space is given below.

a) Roughly sketch the graph of the hyperboloid of one sheet H given by the equation
2 -y Ay 422 —22=4

in cartesian coordinates in the xyz-space given below.

b) Sketch the conics that are obtained by intersecting the hyperboloid H with the planes + = 0 and y = 0
in the yz-plane and the zz-plane given below respectively.
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(15 pts) 4. Consider the linear transformation T : R?® — R3 given by
T(x,y,2)=(x+y+2z,2y—2 xv—y+2z)

Recall that we define the kernel of T' to be the set ker(T) = {(x,y,2) € R : T(z,y,2) = 0 = (0,0,0)}.

Show that ker(T) is a line and find a parametric equation for this line.

(15 pts) 5. Let C be the parabola obtained by

e first rotating the parabola with equation y = x? in the positive direction by 7/6 radians, and

e then translating the resulting parabola in the positive y-direction by 2 units.

Find an equation for C in cartesian coordinates.



