Some Solutions to Assignment #05 — MATH 2421
Spring 2006
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Section 10.4

(#24) A gun is fired with angle of elevation 30°. What is the muzzle speed if the maximum height
of the shell is 500 m.

We need the parametric equations. The unknown is vy, the muzzle speed.
x(t) = wpcos(30°)t
y(t) = —4.9t% + vgsin (30°)¢

When the shell is at maximum height, we must have y' (t) = 0.
Y (t) = —9.8t + vpsin (30°) =0

This occurs at when? Solve for t.

v sin (30°)

vosin (30°) = 9.8t =t = 08

We substitute this back into the original y (¢) equation.

in (30°) 2 in (30°
4.9 (U“Sl;é)> + v sin (30°) (U‘)Sl;é)) = 500

4.9 1 1 1
(o) (3) i+ (5) ()8 = s
1 2 2
—5 ’UO + UO = 500 (4 * 98)

—v5 = 500(4%9.8)

v: = 4000%9.8
Thus, we have vg = v/4000 % 9.8 = 198 m/sec.

Section 11.3
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(#20) Quotient Rule.
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(#44) F (z,y,2) =2y?2 +23y°2 —o—y — 2= 0.
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(#48) Find all three second partial derivatives.
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