_UNIT 4 STUDENT PACKET

Unit 4 Review

Evaluate the limits below. L.’Hopital’s rule is not necessarily required. Show EVERY STEP.
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UNIT 4 STUDENT PACKET

Let f be the function defined by f (z) = 2z + 3e ° 5 andlet gbea d:fferennable function with derivative given by
()

g'(x) =21+ 4cos (2). Itis known that ilm q(.r) ..... - oc. The value of hm ’,'(T is
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Let f be the function defined by f () = 3z + 2e 32 and let g be a differentiable function with derivative given by
fr)
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g (x) = 4+ L. Itis known that lim g () = oo. The value of lim —&=

liwn 42((,;)) :>‘— . P
-y ‘S—’—‘

%?“0\7 - ﬂ’_‘) ke 3-0¢ - N e - 2

e by u

L'l scnte 0 9 T xge0 Ut

1. An airplane is flying towards a radar station at a constant height of 6 km above the ground. If the
distance s between the airplane and the radar station is decreasing at a rate of 400 km per hour

when s = 10 km., what is the horizontal speed of the plane?
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6. A funnel in the shape of an inverted cone is 30 cm deep and has a diameter across the top CQ.N) 1-6()0'
of 20 em. Liquid is flowing out of the funnel at the rate of 12 cm *Isec. At what rate is the height .
Specd . 500 km[hr

of the liquid decreasing at the instant when the liquid in the funnel is 20 cm deep?
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In #1-5, answer the following questions for each position function s(t) in meters where t is in

seconds if a particle is moving along the x-axis.
a) What is the velocity function?

What is the velocity at t = 3 seconds?
b) When is the particle at rest?
¢) When is the particle moving right? Moving left?
d) What is the acceleration function?

What is the acceleration at t = 1 second?

¢) What is the displacement and total distance trav
each problem?

Adssume You det only oncened with ‘“\L?t‘m ineivals

eled for the indicated interval specific to

f) When is the particle speeding up? Slowing down?

g) Find the velocity when the acceleration is 0.

1. s(t)=t-3t+3 displacement and total distance
2.
3.
4.

3

Showirg soMe answers in full < Summary of angwers on The next PYe.

traveled in [0, 6]

sy =1 — 6t* displacement and total distance traveled in [0, 7]
s(t) =2t =21t* +60t +3  displacement and total distance traveled in [0, 8]
s(t) = 2t* —14t* +22t -5 displacement and total distance traveled in [0, 6]

s(t) = 26-15t°+24t +8 displacement and total distance traveled in [0, 5]
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Answers to Particle Motion Problems
#1) a) v(t) =3t-3 v(3)=24m/s b)t=1sec c)movingrt(l,6)sec Left (0, 1) sec
d)ya(t)y=6tsec a(l)=6 %ecz e) disp 198 m tdt: 202 m f) speeding up (1, 6) sec
slowing down (0, 1) sec g) a(t) =0 whent=0. v(0)=-3 m/s
#2) a) v(t) = 3t-12t v(3)=-9 m/sec b) t=0, 4 sec c) moving rt (4, 7) sec, left (0, 4) sc
(d) a(t) =6t-12 a(l)=-6 %ecz (e) disp 49 m dt: 113 m f) speeding up (0, 2), (4, 7) s
slowing down (2, 4) g) a(t)=0 when t =2 sec v(2)=- 12 m/sec
#3) a) v(t) = 6t-42t+60  v(3)=-12m/s (b)t=2,5sec (c)right (0, 2) (5, 8) sec
left: (2, 5) sec (d) a(t) =12t—42 a(l)=-30 ’7/ , (e)disp 160 m tdt: 214 m

sec

f) speeding up (2, 3.5) (5, 8) sec  slowing down (0, 2) sec (3.5, 5) sec
(g) t=3.5 v(3.5)=-13.5 m/sec

#4) a) v(t) = 62-28t+22 v(3)=-8m/s (b) t=1, % sec (¢) moving rt (0, 1) (%1—, 6)s

moving left (1, %) sec (d) a(t) = 12t — 28 a(1) = -16 m/sec” (e) disp 60m, tdt 97.9258 m

(f) speeding up (1, g) (%, 6) sec slowing down (0, 1) (% , 13—1)560

(g) V(%) =-10.66667 m/sec

#5) a) v(t) = 6t>-30t+24 v(3)=—12m/s (b)t=1,4 sec (c)right (0, 1) (4, 5) sec
left (1,4)sec (d)a(t)=12t—-30 a(l)=-18 %ecz (e) disp 5 m tdt 49 m

(f) speeding up (1, 2.5) (4, 5) sec slowing down (0, 1) (2.5, 4) sec
(g)t=2.5 v(2.5)=-13.5 m/sec



6. The function K (t) measures the rate of change of population of a kangaroos at the Karlamilyi
National Park in Western Australia in kangaroos per year where t is in years since 1990. What
does K’(2) mean in the context of this situation?

K'(2) (s the pale o‘:d\m\,q, of the KMJaroo popwliion rfe of change Tn Mnyo(oos/yra o ‘f‘«?\‘l‘r’(l?q?)
THwilllellus whether the coteof-change” oFkﬂﬂJmo populadion 15 increasing ordurweny.

7. a. The function V (t) measures the volume of water in a pool in gallons where t is in minutes
since the pool began to be filled. What does V’(32) mean in the context of this situation?

v'(32) i3 m%e,w(leM’evaolumt of wlerin ‘ﬂ\cpool in j“‘l/ minude at €= 3 minufes (32 minufes
affer the pool begind o efilled. THells ws kow e quackly the pool i being filledor druined.

b. If V’(7) is negative, what does that mean for the volume of water in the pool?

T U'(7)is negafive, hakmeans the volume ofwater 1 tht pool is decrens 8 af € Tminufes.
The pool i5 drataing.

8. For the function f, f'(x) = In (x) + % and f(e'*)=2. What is the approximation for 1(1.7)
found by using the line tangent to the graph of f at x=¢"*? Select your answer below.

Point: (&) )
(WY \ -L - =
S(OPQ" ‘P(ﬁ “')':lﬂ(e /Z)+ 2 JJ:+%\_ . ’ 9e/c;"\q‘al\
y-2= | (c-¢") Lene s’ b

Yo lfr-e?)tr —> dratd (1= 1(11-e )4 |2 $0L7) = 2051

9. Find the linearization of f(x) = (3x% — 12)? at x=1. Then use your linearization to
approximate f{0.9).

at; A (5—12);: 8 y-81= -108 (x-1)
/81 y= -108 (x-0+ 8l \
Chpe 60z U3 12) - bx Ty= - [08(0.9-1)¢8]) Lone fhis!
P02 9) 608 = o8 (oDt - F(0-9)2 91

10. For the function f, f'(3) = —1 and f(3)=11. What is the approximation for f(2.9) found by
using the line tangent to the graph of f at x=3?

Swel

Y-tz ~)(x-3)
Y= (x- N+ .
Y=-1(2.4-3) e, s
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11. CALC OK
i t

a. Ifv(t) = %esm @ — 7sin (Cozﬁ) models the velocity of a particle for 0<t<10 as the particle

moves along the x-axis, at what time(s) is the particle at rest? Justify your answer.

The packide & ot restwhen (81207 £2 173, 5.991, and 6.975.

b. On what interval(s) is is the particle moving to the right? Justify your answer.

Tk(, ?“ﬁc\(ii IMVMS ﬁ?H“‘”\m va) is P°§‘k\l€«: ( “7?, 55‘”) u,\A(é‘l75| lOJ

c. On what intervals is the acceleration of the particle positive? Justify your answer.

hece\eration 15 posikive Whea v(1)is intreasing (vIE) has « posifive slope)’ [o ,3.7#7) and (111, ‘1.320)

d. Is the particle speeding up or slowing down at t=3 Justify your answer.

v(3)z2. 703
a(3) =0- 410 The parficle s fﬂd*d}up be cowse v(3) and a(3) have the Same sigq.
ly wie deqivative funetion

sn CAlculator
math=> 9 feciy

e. What is the acceleration of the particle the first time that velocity is 0? Show the work that

leads to your answer.

VD) =0 Sor e First fime of L= 11792503 ¢~ Don'+ road middle steps|
(117925030 = 1. 761

f. Another particle is traveling at a velocity of b(t)=-1. Are there any times when both particles
have the same velocity? If so, at what time does this occur?

\{eg' att= 0.4 53, bd'k Pﬁ(‘ll‘ch bve X Velod-l-y oic ~I'
, (F:.\A the fimeolintersection on your caloulaler).
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 UNIT 4 STUDENT PACKET

12. CHALLENGE:

Galileo discovered that the height s(t) and velocity v(t) of an object tossed vertically in the air are
given as functions of time by the formulas

L 5 ds
s(t)=s,+vt——gt", v(it)=—=v,—gt
(1) =5+, 2g ( a0 g
where s, is the position at time t = 0,

v, is the velocity at t = 0 and g is the

acceleration due to gravity on the surface ot

. _ jy .
the earth with the value g = 32 e O 9.8 A ec?

A slingshot launches a stone vertically with an initial velocity of 300 ft/s from an initial height of
6 feet.

(a) Find the position of the stone as a function of time t.

(b) Find the velocity as a function of time t.

(c¢) Find the velocity at t = 2 sec.

(d) What is the stone’s maximum height and when does it reach that height?

Q) §0= b+%006 - % (30) £* = 6+ 300t~ 1642
b) v(£) = oo -3t
) v (2= 300- 64 = 236 £t(s

L) Whea a projechi|e which s thrownupwards hay & moximum kcin, s ebedy is 0.
) T 5M>czci splih Second before Wt drops back down.

200-324=0
300 =32¢€

30 |
45755 ] [S379)= 12,206

Extra Practice: Textbook: P. 248 #41-43, P. 258 21-24, P. 458 1-16
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