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5. Two particles, H and , are moving along the x-axis. For 0 < ¢ < 5, the position of particle H at y

2
time ¢ is given by x;(#) =" ~* and the velocity of particle J at time ¢ is given by
9 3
v()=21F-1).

A. Find the velocity of particle H at time ¢ = 1. Show the work that leads to your answer.

B. During what open intervals of time ¢, for 0 <z <5, are particles H and ] moving in opposite
directions? Give a reason for your answer.

C. It can be shown that v J/(Z) > 0. Is the speed of particle J increasing, decreasing, or neither at
time 7 = 2? Give a reason for your answer.

D. Particle J is at position x = 7 at time ¢ = 0. Find the position of particle J at time ¢ = 2. Show
the work that leads to your answer.

. Consider the curve G defined by the equation y3 - y2 —y+ ﬁxQ =0.
—x
2(32 -2y 1)
B. There is a point P on the curve G near (2, — 1) with x-coordinate 1.6. Use the line tangent to
the curve at (2, — 1) to approximate the y-coordinate of point P.

C. For x>0 and y > 0, there is a point S on the curve G at which the line tangent to the curve
at that point is vertical. Find the y-coordinate of point S. Show the work that leads to your
answer.

D. A particle moves along the curve H defined by the equation 2xy + Iny = 8. At the instant

dy _
A. Show that a

d
when the particle is at the point (4,1), % =3.Find 7); at that instant. Show the work that

leads to your answer.
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2. Let f and g be the functions defined by f(x) =1+ x +¢* % and g(x) = x* — 6.5x> + 6x + 2. Let R and S
be the two regions enclosed by the graphs of f and g shown in the figure above.

(a) Find the sum of the areas of regions R and S.

(b) Region § is the base of a solid whose cross sections perpendicular to the x-axis are squares. Find the
volume of the solid.

(c) Let i be the vertical distance between the graphs of f and g in region S. Find the rate at which % changes
with respect to x when x = 1.8.
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