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There are 6 pages and 4 questions, for a total of 60 points.
No notes, no calculators, no books.

Please turn off all electronic devices.

Answer the questions in the spaces provided on the question sheets. If
you run out of room for an answer, continue on the back of the page.
Unless otherwise stated, show all your work for full credit. To maximize
credit, cross out incorrect work.

Good luck!
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Section time:

1. Consider the points in space P = (2.3,1),Q = (2,1,—-1), R = (0,1, 3).
(a) (3 points) Compute the vector ]34(5
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(b) (5 points) Find a normal vector to the plane through P, @ and R.
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(¢) (6 points) Compute the area of the triangle in space PQR.
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(d) (6 points) Find the cosine of the angle at P of the triangle PQR.
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2. Consider a moving point whose trajectory is given by 7(f) = <t2, 3,1 — §t> .

(a) (3 points) Find the velocity vector ¥(t).

Vi) = (e)= 2t, 3¢ - %)

(b) (7 points) Write down a parametric equation for the tangent line L(6) at the point

P=(1,1,1/3). | - '3"{: _|_ &=

=
v() = L d ~Ys D
!

L(8) = <i,1, 3> + ©<2,3, 73>

L1+20, 1+3e, '/3-730)

(¢) (2 points) What is the speed of the moving point at P?

LV = of 22052 ()2 = ~ 4+a+ Y4
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(d) (3 points) Find the acceleration a(t).

AL)=PRLeY= < 2, bt 0

(e) (5 points) Find the length travelled by the moving point along the trajectory be-
tween t; = 0 and ¢, = 1. (Hint: (a +b)? = a® + b? + 2ab.)
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3. Consider the plane 2x +y — 2z = 0.

(a) (3 points) Find a normal vector to this plane.

h/z (2(',")

(b) (7 points) Find the intersection of this plane with the line parallel to the vector
(1,—1,1) and passing through the point P = (1,1.1).

E?- of line
reg) 2 L0004 $2410,-,10 = ZIH, )-8, 144>

21480 + -4 = U+l =0
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4. (10 points) Find a parametric equation for the curve 7(t) given by the intersection of

T+ 2:(/2 =5and z — 2;1/2 +242=0.
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