MATH 32A: CALCULUS OF SEVERAL VARIABLES

SPRING 2017 - LECTURE 3
Jukka Keranen
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INSTRUCTIONS
e Please do not open this booklet until you are told to do so.

* You are only to use items necessary for writing. No other devices of any kind are permitted.

e No books or notes.

e If you have a question at any time during the exam, please raise your hand.

¢ You will receive points only for work written on the numbered pages. Piease use the reverse side as scratch paper.
¢ Make sure to write legibly. Illegible work will not be graded.

e Make sure to show all your work and justify your answers fully.

o If you finish early, please wait in your seat until the time is called.
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1. (10 pts) A force F is applied to ench of two ropes attached 1o opposite ends of a 100.kg wagon and each making an angle
of 30 degrees with the horizontal. What is the maxi

mum magnitude of F that can be applied without lifting the wagon off
the ground?
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3. (10 pts) Determine whether ry(t) and ry(t) define the same line, where
r(t) = (3,~1,5) + 1 (8,12, ~6)

; and

ra(t) = (11,11,-2) + £ (4,6, -3).

Make sure to justify your answer fully.
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2. (10 pts) Find a vector parametrization for all lines in R? that pass through the point

P=(1,1,1)
and are perpendicular to the line

r(t) = (1,1,1) + ¢(1,0,-1).

The direction vector in your parametrization should have only one free variable (apart from t).
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? 4. (10 pts) Show that the four points
y

P=(244),Q=(31,6), R=(280), 5= (7,3,
all lie in a single plane. ’
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— 5. (10 pts) Let L denote the line of intersection of the planes i y g | i
z—y-z=1
and
2r+3y+z=2

Find a vector parametrization for the line L.
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