Ch. 4 Free Response WS #1

. 1. 1999 #1 (Calculators permitted):’

A particle moves along the y-axis. with velocity given by v(®) = ¢ sin(#”) for 1> 0.
a) . In which direction (up or down) is the particle moving at time ¢ = 1.57 Why?

. b)  Find the acceleration of the part;iclle at time = 1.5.

Is the velocity of the particle increasing at = 1.57 . Why or why not?

c) Given that y(7) is the position of the particle at time # and that W0) =3, find p(2)."

d} Find the total distance traveled by the particle from = 0 to ¢ = 2.

2. . 200142 (Calculators permitted):

t (days) 0. . 3 6 9 12 -

15

W) (°C) |20 31 . 28. 24 22 . .

21

The temperature, in degrees Celsins ("C), of the water in a pond is a differentiable fanction Wof

time 7. The table above shows the water temperature as recorded every 3 days over a 15-day

period.

"a) . Use data from the table to find an approximation for 7 '(12).

Show.the computations that lead to your answer. Indicate units of measure.

b) -Approm'mate the average temperature, in degrees Celsius, of the water over the time interval 0 <

- using a trapezoidal approximation with subintervals of length At =3 days.

it T BN - o et e puy

d) Usethe function P defined in part c) to find the average value, in degrees Celsius, of P(¢) over the time interval

0 <1<15 days.

t <15 days

' t
- ¢) A student proposes the fimction. P, given by P(t) = 20 + 10te("?), as a model for the temperature of the water
in the pond at time #, where # is measured in days and P(%) is measured in degrees Celsius. Find P '(12). Using
appropriate units, explain the meaning of your answer in terms of water temperature.



3. 2004 #5 (No Caiculators) :

A

- | ] <“3 2) . 1 .
' - . T 0,1 (2,1
The graph of the function fshowntothe = ‘ L
right consists of a semicircle and three line T L
segments. Let g be the function given by o T ( 4 1)
N (X T 1.
g(x) "* f_gf(t)dt- . . (s ce
a) Find g’(x) and g7 (x) b) Find g(0), g’(0), and g”*(-1)

¢) Find all values of x in the open interval (-5, 4) at which g attains a relative maximum. Justify
YOUr answer.

d) Fmd the absolute minimum value of g onthe closed mterval [ 5 4]. Show work and justify
your answer. : : .

e) Find Al values oi % fithe open mterval (-5, 4)" at Wh.loh the graph of g hasa pomt of
inflection. ‘



e

Ch. 4 Test Review [Calculator Portion)

1. The graph of f consists of line segments and a semicircle, as shown: Let g(x) = f_’; f)adt

c) Find g(6)

d) Findg(4) - e Findg(2)

g) Forwhatvaluesofxisg increasing? Justify Answer

i} Find the x».values‘_of all poihfs of inflection ofg.
Justify Answer '

f) Findg’(5)

h) For what values of xisg decfeasihg? Justify Answer

j) Find the absolute extrema of g on the
interval [-4,6]




|
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@ 2. The graph of f consists of line segments. Let h(x) = f:f(t)dt

i

i
g
I
k2
e
=f
.
a) Find h(0) | b) Findh(6) ¢) Find h(10)
d) Find h(11) - e) Find h'(3) f) Find h”{9.5)
g) For what values of x is h increasing? Justify Answer h) For what values of x is h'(x) decreasing?

i} Find the absolute extrema of g oh the interval [0,11] B e b A




3. The table below shows the speed of a sprinter at the time intervals (fn seconds) in the 200 meter race

time ¢ 0 2 5 8 11 17 20
(seconds) :
Velocity 5 6.5 7 8.5 9 8 7.5
v(t) (m/s) -

20

a. Estimate jv(t)dt using the following methods

i 6 trapezoids

0

3 left-handed rectangles

iil. 3 right-handed rectangles

b. Find the average velocity on the interval [0, 20] using estimation from 6 trapezoids.

3 middle rectangles

0,



|

O 4. An object m‘oving along a horizontal line has v(t) = 4sin{t? — 2t + 2) measured in meters per
second from [0,4] (hint: set windows to x-values [-1, 5] and y-values [-6, 6] )

" *Round answers to 3 decimial places

a. Find the time(s) when the object is motionless

h. When does the object change directions in
0<t<4? '

¢, Find the velocity of the object at t = Fseconds. ['d. Find the acceleration of the object at t = 3 seconds.
e.. lsthe object’s speed increasing oxr"dbéi:r_‘eésing at | £ Find the total displacement of the object from

t = 3 seconds? Justify answer. t=0tot=4seconds (Show Integral Notation)
g. Find the total distance of the blﬂj,e'ét from | h. Find the time when the object reaches minimum

t=0tot =4 seconds (Show Integral". ~ ., velocity in [0, 3]

Notation)

[ 1. Find the minimum velocity in [0, 3]

j.  Given x(0) =2, Find x(4) . (Show integral k. Find the average velocity in [0, 4]

notation)

Find the time(s) when object reaches average velocity.



Ch. 4 Test Review WS #4 Riemann Sums Practice Worksheet

(Determining Units of Measure and interpreting Definite Integrals)

*Important Key Point*: When applying(or approximating) a Calculus process(derivatives or integrals), your
units of measure will change!

1
) t (minutes) 0 1 3 6 9 10
c(t) {ounces 0 5.1 4.2 3.3 1.2 2.3
per minute)

Hot water is dripping throu\ghca' coffeemaker, filling a large cup with coffee. The rate that water in the cup at

time t is changing, 0 < t < 10, is given by a differential function c(t) , where t is measured in minutes. Select
values if c(t), measured in ounces per minute are given in the table above.

a) Interpret the meaning of ¢'(6) and indicate the units of measure.

b) Approximate the value of ¢’(6) and indicate the units of measure.

10
¢) Intepret the meaning of f c(t)dt and indicate the units of measure.
1

10
d) Approximate the value of f c(t)dt using 2 middle rectangles and indicate the units of measure.
1

e) Approximate the average rate of water being added on time interval [1, 10] using result from part d)

@




2)

]
(minutes)
v(#)

(meters per minute)

0 12 20 24 40

0 200 | 240 | -220 | 150

Johanna jogs along a straight path. For 0 £ 7 £ 40, Johanna's velocity is given by a differentiable function v,
Selected values of (1), where ¢ is measured in minutes and v(7) is measured in meters per minute, are given in
the table above,

a) Interpret the meaning of v'(20) and indicate the units of measure.

b) Approximate the value of v'(18) and indicate the units of measure.

40

¢) Intepret the meaning of | v(t)dt and indicate the units of measure.
20

40

d) Approximate the value of | v(t)dt using 2 trapezoids and indicate the units of measure.
20

e) Approximate Johanna’s average velocity on [20, 40] using the results from part d)



AP Calculus AB (4.3-4.5) PVA Particle Motion: Velocity Graph Practice Problem

. RN

W)

74

A 4

- A particle moves horizontally so that its velocity at time 7, for 1 <t <91is given by a
differentiable function v whose graph is shown above. The velocityisOatz=1, 3,7 and 9 and
the graph has horizontal tangents at =2, 5, and 8.

¥

' N .
The areas of the regiofis bounded are 2, 3, and 6 respectively. The position function for the

. particle is called x and at £ =1, x(1) = 2.

" a. Create Sign lines for v{t) and a(t)

b.  On what intervals (if any) is the velocity negative?
Justify your answer. .

¢.  On what intervals (if any) is the acceleration
positive? Justify your answer.

d.  Onthe interval 5 <¢<7, is the speed of the particle
increasing or decreasing? Give a reason for your
answer. '

e. Onthe interval 7 <¢ <8, is the speed of the particle
increasing or decreasing? Give a reason for your
answer.

£ Find the positions of the particle at 7= 3,
t=7and t=9. (use definite integrals.)

g State the absolute extrema and the t-values where
they ocour. ’

I, Find the fotal distance traveled by the particle from
t=1tot=9. (Use Integral Notation)

i.  Find the total displacement of the particle from ¢ =3
toz=9. (Use Integral Notation)

j.  Sketch graph of x(t) below: '



PVA Particle Motion: Velocity Graph Practice Problem

® .,
AP Calculus AB (4.3-4.5)
(1)

9

v

A particle moves horizontally so that its velocity at time ¢, for 1 <# <9 is given by a
" differentiable function v whose graph is shown above. The velocity is O at#=1, 3,7 and 9 and
the graph has horizontal tangents at #=2, 5, and 8.

The areas of the regions bounded are 2, 3, and 6 respectively. The position function for the

- particle is called x and at = 1, x(1) =2.

a. Create Sign lines for v(t) and a(t)

V(<)

o

4~

L= 1

¥ 3

i q

Lz Gy !
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b.  On what intervals (if any) is the velocity negative?
Just1fy your answet.

»”:»)UC}I g{,) é/< pé{f’)((“‘}

¢. Onwhat intervals (if any) is the acceleration
positive? Justify your answer.

(25) 'U(,'?i?‘) ble vIt) >0

d. On the interval 5 <t <7, is the speed of the particle
increasing or decreasmg‘? Give a reason for your

atiswer. [J@cerésing k,f\ec?@% [;/ V(‘f) > and
f"(ﬁ)<ﬂ (ﬂf»ﬁf?zx g \Sf('ﬁ’U}

e. Onthe interval 7 <t <8, is the speed of the particle
increasing or decreaomO'? Give a reason for your

ansWer.  Fneaga yin J",;:JEJJ ,5/ v 6) o r‘{-”%s
A(€) <0 (/S’dﬁ’% wjﬂ.s)

f. Findthe ﬁos‘itions of the particle at =3,
t=T7and #=9. (use definite integrals.)

A3 x O+ St = g +(-2)=0

3 .
(1) = x(2)+ J g@g@ﬂ»{ - 34 (-{)=-3
¥

' /%J MetX A 3

g. State the absolute extremma and the t-values where
they occur. - .

Abs min o -3

wfu!% 4, = T

iAthéﬁé Ti - }’}Z

h.  Find the total distance traveled by the particle from
t=1to¢=9. (Use Integral Notation)

q, .
'j"{vée)fai?f = 2+3+L = ]

i. Find the total displacement of the particle from ¢= 3
tot=9, (Use Integral Notation)

VO = 3£ =|~3 f

j.  Sketch graph of x(t) below: \\} A j?
Nl o= s LR
xz O i e } 4({-) wo e o} =" —
: \ IRV REANIVE
T 23 5 2 8 9
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AP Calculus

Chapter 4

Morning Review Session {part 2: Calculator )

second from'[0,11]

1." An obJect moving along a horlzontal line hasv(t)=t cos (—Tg) measured in inches per

a. Create Sign line for v(t) and a(t) b. Find the time(s) \;\/hen the object is motionless
c. d. Find the acceleration of the object at t = 4 seconds.

- o
o

‘Is the object s speed Increasmg or decreasmg at i

t= 4seconds?Justlfyanswer .

oo .
LN

*“Find the total displacement of the object from -
. -t=0tot=11seconds: (Show Integral Notation)

Find the time when the object reaches minimum

,_notatlon)

g. Find the total distanﬁe of the object from h.
t=0tot=11seconds (Show Integral velocity in [0, 11]
Notation)
) i.:- ‘._Eindxthe'mgnimum_ ,v'elocifcy' in [O,w‘ll]
j. : Given x(0) =3, Flnd x(11) (Show |ntegral "'k Find the avérage velocityin [0, 11] -

s)awvhen-biject reaches average velocity-+ ~ » - -



l 2. The graph of f consists of line segments. Let g(x) = fzx Fdt

a. Find g'(x)

‘ h. Find g"”(x)

c) Find}g(4) ' d) Find g{-2) e) Find g"”(-3.5)

f)  For what values of xis g increasing? Justify Answer g) For what values of x is g’{x) decreasing?

h)  Find the absolute extrema of g on the interval [-1,3].

3. The following table shows the size of an incoming wave headed towards shore at a given moment.

Distance from left of 0 7 18 24 36 44 53
wave {x feet) '

Helght of wave h{x) 0 5 13 26 16 7 0
(feet)

a) Use a trapezoidal sum with the six sub-intervals indicated by the data in the table to approximate
the area of the face of the wave. Show correct units. '

53

N hx)dx | . .
e, D) 2Estimate. J' (ﬂd - using: 3 middle re:

0

c) Find the average height on the interval [0, 53] using estimation from part b
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AP Calculus Chapter 4 Morning Review Session (part 2: Calculatorl Mm(g S{fb‘?é?

1. An object moving along a horizontal line has v{t) =t cos ( ) measured in mches per

second from [0,11]

a. Creat/élgn hg:a for v( v}and alt
VC»«&)

f -

3 i

u “’f\ v
afty |-+ ],
Hf/f {582 -

ald f::{fé’w
it ol !

b. Find the time(s) When the ohject is motionless

f = C}) B (? %Qcy‘\“\b\ﬁ‘

c. Find the velocity of the object at t =4 seconds.

V(i{) ==& in. sec

scossor  awgertrel e

i cw&c‘:‘f}r Y (Z‘/”) !

“"?

d. Find the acceleration of the object at t = 4 seconds.

’?[’gf‘) @?5!41‘“/

ammwwmwm

iC‘m{c:v&ﬂLa‘(“ oDeriv (V. X, X )

e Is the object’s speed increasing or decreasing at
t =4 seconds? Justify answer.

S“fwgﬁ [s Inegdsin [3/;; ‘v{’q) <O ,;;%Q
w(4) <o (same 5’5%5)

f. Find the total displacement of the object from
t=0tot=11seconds (Show Integral Notation)

jv(f) b= 10,793 in.

Q

Mmmmmmmmw

g. Find the total distance of the object from
t=0tot =11 seconds (Show Integral -
a Notation)
l

L]

toalcodicar: £Tt (1h:(1) X 0.10);

h. Fmd the time when the object reaches mlmmum

velocity in [0, 11]
‘ﬁ?ﬁ fie!

“{f?»é”ét’%al wohan az(fég engg ¢
e Py

i. Fmd the minimum velocity in [0, 11]

‘/(5,5:«'};2)% - (ggzm/

j.  Given x(0) = 3, Find x(11) . (Showmtegral
notation) i

R(:a):—; X(@)‘»%Y v(e) i .»

= 3+ (-10.993) =-2993

IS
et P A Mttt i A AT
PUR

x(ir) = -£713

k. Find the average velomty in 0, 11]

S VIOl = ( /Q‘??ﬁ)
[ﬁuj ve/aez = ""Q?(}%?,ﬁh j;{

N
MWMW.WMW,M,W, S—

f{(\ﬁ Vé’/ar;’:? £

. Find the time(s) when object reaches average velocity.

sef v(t)=-0977
tfié?f(w,éj " na?
'“6’(493(77%} +0, ??? = O

ARGy T sy,

e mare—:

and L= TV sec,

e
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2. The graph of f consists of line segments. Let g(x) = fzx Flt)de ' ¥4
a. Findg'(x) = +4(x}. | = 4X m L
“ }{}:’:’) ‘1@“?(3“5) A | 7 rm 7 5 7 1/ "./2; I !
\‘ ""3_2_ J ! ”"2?"‘"}1 t T .
Y R A2 03 4
b. Findg”(x) W'{ﬁ é{\) e
c) Fmdﬁ (4) . d) Find ﬁz( 2) AL e) Fmdg,\"( -3.5) « £73 5~)
NOE 5 e - f 5| h-2)= | fradt j et |Fod shpe b (4 'J ol [%0)
| as)= 1t L ]
--0) <RI o]

f) For what values of x is g increasing? Justify Answer For what values of x is g'(x) decreasmg?

3 .
: (}4 gty a(%) is inaqedsing oh Kx IS decveasiag on («/ {) 1/e
J BE, 3 o 2 K4 Jc»-a oyu(2,4) f f‘/ﬁ ) Va Y

lgL 5))5) w0 ‘?’ (/ ¥)< o
h) Find the absolute extrema of gon the interval 3 f
Show Work - mﬁ % ? } ’L j (@J j F(‘&) H’” ’”J L) a”” “‘( K) ﬁ&fm‘;i\' :;
%7@'&%?&«? /‘a: et i Wil fﬁv ' ,,,(';,) f&;a) I =0 ,;A; i 150
g(-1)z ﬁg@gu MS Godt < () >4 !
7C’J S' Ted df = /:«;, . aX” X =2
3. The followmg table shows the snze g»f an mcommg wave heq,ged to\}/ma g:LS shore a}@ﬂg%en moment.
VA Y 1 e
Distance from left of | O 7. 18 24 36 44 53
wave (feet) x e |
PR R T D 1 R VN AU
Height of wave H(x) | 0 5 13 26 16 7 0
(feet)

a) Use a trapezoidal sum with the six sub-intervals indicated by the data in the table to approximate
the area of the face of the wave. Show correct units. % [ / ~f ]

Az 2oss]+ §[50]s [sfz/]“[zr«rt 1 [(:*7[ ;i[m( = 40

75 s * 99 4 13 4 2570 o ‘?; 4 3l g /6(:)?7
Ih(X)dx using 3 mnddle rectangEs 4@4

! -

ﬁxm 17 (2) « 17 h(24) + 17 b4

¢ = 19(5) l7(2¢) + (7(7) [ iﬂ‘(f

¢) Find the average height on the interval [0, 53] using estimation from part b

A huight = mg AG¥)dx -
Ll7) =[1274

. e A e 10 i,

k) Estimate
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