SECTION 3.7 RATES OF CHANGE IN THE NATURAL AND SOCIAL SCIENCES

1. A particle moves according to the law of motion s(t) = 2 — 15¢ + 4t> — 1¢3

, for t > 0, where ¢ is
measured in seconds and s is measured in feet.

(a) Find the velocity at time ¢.

V(‘k\: S'(‘(’.): -1 + ¢t - ‘f.z

(b) What is the velocity after 1 second?
v(in= -1548-1= -(,+8 = -¢ 4— at t=1, 'w‘o"“l'a:_g-%

(c) When is the particle at rest? ) » o
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(d) When is the particle moving in the positive direction?
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(e) Draw a diagram of the particle from ¢t = 0 to ¢t = 6. "\°“'5(‘J
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(f) Find the displacement of the particle during the first 6 seconds.

dis ‘)Lo.tuw/\l- = 8(d - 3(0) = , 5

[2 US40 - $(36-6Y] -2 = ISV +4(30) - 2(36)
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S - 3.8brdb-2:b63 o(-15+24-12)= 6(-2T2¢) > — 18 dus platesnins
(g) Find the total distance traveled by the particle during the first 6 seconds. .
s(s) = ol - W, 48w £ = '
Nobe | 8(3) -s(sV = lo- & -5 3 T
So totld dishns = 18+ 2(£)z 13t %z = 2073 dotal drsbance

(h) Find the acceleration of the particle.
al=v'l¥) = § -2¢

(i) Graph the acceleration function.
(’,lk.u,lc-. €-24=0=> 24 = -
=& =¢
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(j) When is the particle speeding up?‘
Tk b5, Dhor is He vtlouby inrtasigy (<000
(O < (O ) ‘A\
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2. The height (in meters) of a projectile shot vertically upward from a point 10 meters above ground
lever with an initial velocity of 20 meters per second is h = 10 + 20t — 4.9¢2.

(a) When does the projectile reach its maximum height?
Moy M&u Whan v#=0O
Vi) 20-4.9 (200 =

t = Lo Lo 1o

= = - _ 1o

“4a(@® 44 BT 4
(b) What is its maximum height?

W (120) - 1o+ 20(122) _ 4.a(22)”

= 30.408 nuttr§

(c) When does the projectile hit the ground?
W =0 = 1D+ 20t -4 M= =0 = t= -20 * 95— w4 (0X-+9) _ T20f [ dli00) -+ (~¢a)

2 (~<-3) i 2(~4-a)
_ . {
= 19__/__ J[-{D|==>t=_o'l\‘§0 Om[ﬁ”‘-& ?D%(HN\JMWLMW
49 o £=4.532 Choore
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(d) WHaatwhat velocity does it hit the ground?

Compuit v(4582) > 20 - ha(2 (+-532) = —24.413  mfg

3. A tank holds 1000 gallons of a fluid, which drains from the bottom of the tank in 30 minutes. The
function below give the volume of fluid remaining in the tank after ¢t minutes:

1 2
V(t) = 1000 <1 — %t) for0 <y <30

Find the rate at which the fluid is draining from the tank after 10 minutes. When is the fluid
flowing the fastest? Slowest?
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