3 A dyncmne charge blows a rock up with a velocny of 160 feef/sec The height of the rock is given by h(t): 160t - 16t
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Applications of derivatives

Problems involving position, velocity and acceleration
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Consider each of the following situations and answer clearly. Remember to use the appropriate mathematical notation and to
frame your final answer.

1. An object is moving along a straight line, and its posmon |nyefers) is given by the function s(t)—80t t De’rerm"\e

N = :’:‘t -

‘L,;

a) The velocity of the object when t =2 sec

b) The acceleration whent=3sec = o o /%% . ;

c) The time when the velocity is zero cmd the position of the object at that time = -éfki/ﬂ,f‘{: . -
46007 43

2. An object is moving along a straight line, and its position ( in meters) is given by the function S(t)=3l‘ s

£+ 1
Determine X / - o ‘L } 48 {
o a) The velocity of the object when t = 2sec == = & @ o i% ’ p -
ar: b) The acceleration when t=2sec =2 0. Anfei - -2
c) The time when the velocnty is zero and the posmon ofthe ob}ecf at that time 3; ‘;_ it }

where "h" is measured in feet and “t" in seconds. Find . . 3% s & 1>%%
a) The equation that gives the velocity of the ro‘(}d(cmy time = 37 L+ i/»y{}f e ‘:; e s = O
b) The time when the velocity iszero ~ ‘o %% . L fa g uv Teae
c) The height of the rock when the velocity i is zero (maximum height) = <45 L/rv - ’ 2 %( %;‘. - 13 & + 1 é,:}” O
d) The times (on the way up and on‘the way down) when the height is 256 feeT bz & é/ﬁlii Sec. VT i = )( {"&2 ) =
e) The velocities of the rock when the height is 256 feet \y = ~ 46 @A is  y - M mls - i *f({ R ERE
f) The equation that gives the acceleration of the rock at any time~ = h“ { c} X2
g) How long does it take the rock to fall back down? .. X o -
L G LY
4. A baseballis thrown upward while being in the moon (hypothetically), with an initial velocity of 24 meters/second. The heighl“
of the ballis given by § =247 — 0.8t2 g ; )
L oy A ~ . §. e T
a) Find the equations of velocity and acceleration at any time = = & 4 -1, 'fr;_i = "’/“'A . %
b} How long does it fake the ball to reach its maximum heigh’r?::i < 3o
¢} Find the maximum height of the ball=% 25 ey i
d) How long was the ballin the aire == B0 _,..2’};6“,
5. The position of an object is given by S(Z‘) = l‘ s 61‘ +9t where “t"is meosured in seconds cmd “s" in meters. & _ -
a) Find the equations of velocity and occelerotign as a funchon of time = & “ J 2 5 E z . A7 % ‘:% Q {ﬁ;: ﬁ:;'é; 5&7’
b) Find the time when the velocity is zero & S o i SEC
c) Find the acceleration when the velocity is zero.  ¢:= g_:. ey o= g e { .
d) Find the time when the acceleration is zero and then give the velochy at that fime. . t e+
= 2 ced =~ %5 Is 1 -

. - . - ‘5

6. The height of a certain tree (starting from being 1 year old) is modeled by H( ) 5\] +21 +10, where heightis o s
i e 4 L-2) (3L-3

8 A7

measured in cm and time in years i , : -1 p ph p
Find: ° " . e : ) E=a b=
a) The height of the free in ifs 5t year ( hint t=4) = 7% 7w e
b} The function that models the ro’re of c/hOnge of its height {”5 2= i“% £ 4%
c) The rate of change when t=4 = &£¥_ . % -
d) The rate of change when t=9 = <« z;/
e)] When is the tree growing faster? ot t=4 or 1=9 yearse Why¢ . “ L, ,
- =4 bCcaue e vake OF e 1T ot gGed
CHALLENGE: The following graph shows the position of a particle that moves olong‘o straight line (author: Lic. Norma Patricia
Salinas Martinez}.
X . a) In which interval or intervals is the velocity of the particle posmve'c“ 1 u“}k‘(:“‘i/'h 2
b) In which interval or intervals is the velocity of the particle negative? {, 2.0} .

c) In which interval or intervals of time is the position increasing fastere_© Vnd./
d) In which interval or intervals of time is the position increasing slowerg! 1, % b
6,4 5) e) In which interval or intervals of time is the position decreasing fasterg( 2 ,ﬂh
!
4

< 6 )f) Inwhichinterval orintervals of time is the position decreasing slowerefq Sota
I~ r\g) In which interval or intervals of time is the velocity increasing¢ [P 1295,
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ﬁf’ h) In which interval or intervals of fime is the velocity decreasing?® U - i,§ ] g"ﬁ )
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