Spring 2001 Complete Solutions Rules of Differentiation

Only a few more details on a few selected problems are provided for this problem set. Most
information can be found by simple application of the power rule, so the normal solution set
should be adequate.

2. The derivative is a straight application of the power rule.

glz) = 32 —3x+4—2273
d(x) = 23z)—-3—-(-3)22"*=6z—3+62x*

3. Begin by writing h(t) in powers of t.

1
h(t) = t3—5t+§—t_2

R(t) = 3t2—5— (=2t 3=3t2—-5+2t3

6. Begin by writing ¢(w) in powers of w.

qw) = 3w % 21" — 2w 1/?

1
d(w) = 3(-04)w " +21B)w" —2(=5)w ™ = —L2w " + 1050 + w2

8. Begin by writing ¢g(z) in powers of x.

g(x) = A—Bz 3+ Cxz-1/2 - Da*
C
d(x) = 3Bz ™%— (5)‘%_% —4D2?

10. a. Since N = 3A%, the derivative is

For the three different areas, N'(64) = 6475 = & = L N/(125) = 12575 = & = L and
N'(1000) = 100075 = & = k5.

12. a. The velocity is v(t) = h/(t) = 32 — 32t. The maximum height occurs when v(t) = 0,
v(t) = 32 — 32t = 0 implies ¢ = 1. Thus, h(1) = 144 ft is the maximum height of the ball.
At t = 2 and t = 4, the velocity is v(2) = 32 — 32(2) = —32 ft/sec and v(4) = 32 — 32(4) =
—96 ft/sec, respectively.



13. a. Since h(t) = —16t% +vgt + 12, the velocity is v(t) = h'(t) = —32t +vo by the power rule.
b. The velocity is zero when —32t,, + vg = 0 or t,, = vg/32.

c. Substituting t,, = v9/32 into the equation for the height of the cat gives

h(vo/32) = —16 (%)2 + g (;’—;) +12 = 16,

which gives

2 2 2

Vo Vo Vo
% %y % _y,

64 1 32 R

Thus, the initial velocity needs to be vy = 16 ft/sec, so v(t) = —32t + 16. The velocity at
t =1secisv(l) =—-32(1) + 16 = —16 ft/sec.

d. With this information, when the cat hits the ground, h(t) = —16t2 4 16t + 12 = —4(4t? —
4t — 3) = —4(2t — 3)(2t + 1) = 0. It follows that either ¢ = 3 or —1 with the latter not
being appropriate. Thus, the cat hits the ground at ¢ =

=3

3

2
—32(1.5) + 16 = —32 ft/sec.

sec with a velocity of v(1.5) =



