Math 113, EXAM III, April 23rd, 2003. (1 hour)

SECTION: Instructor:
= 30 1 2o | 3o 25 140

To receive credit for an answer, you MUST show work justifying that answer.
FIGURES MUST BE CLEAN AND CLEAR.

I. (20410 points)
1) In the (z,y) plane, let V and W be the vectors given by their components:

V =<24>, W =<5,t>,

where t is an unknown parameter.

Show the vector V on the figure. Evaluate its length |V| Evaluate the dot product V-w

(in terms of t). Determine ¢ so that the vectors V and W are perpendicular. Show the
corresponding vector W on the figure. : +
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2) Determine the EXACT value of the cosine of the angle 6 between the vector V (above)
and the vector T =< 4,2 >.



II. ' (30 points)
1) Can a triangle have sides of lengths 4, 4 and 7 (units)?
2) Can a triangle have sides of lengths 4, 4 and 107?

In each case, if it is possible to have such a triangle, draw a figure and evaluate the angles.
Otherwise explain why there is not such a triangle. (Separate very clearly your answers to
questions 1 and 2.)

ITI. Determine the angle « if a force of 45 lbs is needed to prevent the 70 lbs bowl from
running down the slope. (20 points)
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IV. (20410 points)
1) On the figure show the vectors V =< 6cos 65°,6sin65° > ,and W =< 0,—3 >.

Evaluate the vector 7=V + W and show it on the figure. What is the angle between
the vector V and the positive = axis (exact value)? What is the angle between the vector

Z and the positive z axis (approximate value)? Y N

»~

2) A boat whose speed (relative to water) is 6 mi/h maintains a compass heading of 25°
(i.e. 25° east of north), on a river flowing south with a current of 3 mi/h. In which
direction is the boat actually going? (Although you can treat this question independently,
you can also use the result of the previous question.) :



V. (10420 points)
1) Which one of the following formulas is correct? For the one that is correct write a

proof in the space provided below. Disprove the other ones by taking simple values of z.

Write a simple (counter)example on the same line as each wrong formula.

(Finding the wrong formulas will therefore allow you to treat question 2, even if you cannot

give the proof of the correct formula.)

sinz +cosz = v/2cos(2z)
sinz +cosz = V2sin(z + %)
sinz 4+ cosz = v2cos(z + I)

sinz + cosz = sin(2x)

Proof:

2) Using the answer to question 1), solve

1
sinz +cost = , with 0 <z < 2m.
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Keep exact values.






