AP Calculus Name:
Chapter 5 Review Block:

1. [No Calculator] Evaluate using the FTOC (the evaluation part)
9

a) j{%ﬁb?%ﬁ?—i—.ﬁ:“}a& b) f[%+7\/§+ﬂ dx

4

2, [No Calculator] Evaluate using geometry

a) ]‘1/25w(x+2)2 dx c) ﬂ8+2x| dx

3. [No Calculator] Evaluate each derivative.

2) di [ran (3 +9)a b) Find #'(x) if h{x)= [ VA9 d.
i * 5¢t
d I . I i tan x 9
c) - ‘{ln(ml +9) dt d) Find #'(x) if h(x)= ;xrﬁ = dr .
4. [No Calculator] Given the graph of f(x) as shown and the definition of g (x) = f F{e) di n
4
a) Find g (1), g'(-1}, g"(-1) 2,2)

b} Over what interval is g (x) increasing.
Show your work and explain your reasoning.

+-3

¢} Over what interval is g (x) concave up? Show your work and explain your reasoning. Graph of f

¢} Graph g (x)



5. {No Calculator] The graph of the function f shown below consists of three line segments.

(1.2

Fareachof g(-1), g '(—E) ,and g "(— 1), find the value or /\
(3,

a) Let g be the function given by g (x) = If(r)a’t .
]

state that it does not exist. .

o

{3,-2)

Graph of f

b) For the function g defined in part g, find the x-coordinate of each point of inflection of the graph of g on the
open interval -4 < x < 3. Explain your reasoning.

3
c¢) Let & be the function given by # (x) = f f (r)a’t .

Find all values of x in the closed interval —4 <x <3 for which A (x) =0.

d} For the function A defined in part ¢, find all intervals on which /4 is decreasing. Explain your reasoning.

6. [Calculator] The temperature, in degrees Celsius (°C), of the water in a pond is a differentiable function W of time ¢. The table
below 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 ¥ (1 2). Show the computations that lead to ! W ()

your answer. Indicate units of measure. (days) | (°C)
0 20
3 31
. . . 6 28
b) Approximate the average temperature, in degrees Celsius, of the water over the 9 24
time interval 0 <¢< 15 days by using a trapezoidal approximation with subintervals of length A =3 days. 12 27
15 21

¢} A student proposes the function P, given by P{t) =20+ 1067 | as a model for the temperature of the water in the pond

at time ¢, where f is measured in days and P (f) is measured in degrees Celsius. Find P '(1 2) . Using appropriate units, explain the
meaning of your answer in terms of wafer temperature.

d) Use the function P defined in part ¢ to find the average value, in °C, of P (¢} over the time interval 0 <f < 15 days,



7. [Calculator] For 0 <¢< 31, the rate of change of the number of mosquitoes on Tropical Island at time ¢ days is
modeled by R (r) =54/t cos (g) mosquitoes per day. There are 1000 mosquitoes on Tropical Island at time 7= 0.

a) Show that the number of mosquitoes is increasing at time { = 6.

b) Attime ¢ = 6, is the number of mosquitoes increasing at an increasing rate, or is the number of mosquitoes
increasing at a decreasing rate? Give a reason for your answer.

¢) According to the model, how many mosquitoes will be on the island at time #=31? Round your answer to the
nearest whole number.

d) To the nearest whole number, what is the maximum number of mosquitoes for 0 <7<3 1?7 Show the analysis
that leads to your conclusion.

5

2 5
8. [No Calculator] Suppose ff (x)dx=3, ff(x)dx =—13, and fg(x)dx = 7. Find each of the following:
1 1

a) ]g(x)dx b) jf(x)dx c) ][g(x)—f(x)]dx

d) ff(x) e) f[?;f(x)—g(x)]dx ) ]g(x)dx




9. [No Calculator] Suppose H {x)= f In(t +5)dt for the interval [2, 10].
2

a) Use MRAM to approximate 7 (10) using 4 equal subdivisions.

b) When is A (x) decreasing? Justify your response.

i0
¢) Ifthe average rate of change of H (x) on [2, 10] is k, what is the value of f In(t+35)dt interms of k.
z

X

10. [No Calculator] Let H(x)= f f(t}dt, where fis the continuous function with domain [0, 12] shown below.

0

a) Find H (0}

i

Graph of f(x}

by Is H (12) positive or negative? Explain,

c) Find ['(x) and use it to evaluate H'(0).

d) When is H (x) increasing? Justify your answer.

e) Find H"(x).

f) When is H (x) concave up? Justify your answer.

g) At what x-value does H (x) achieve its maximum value? Justify your answer.

g%

c

|
|
|
|



b b
11. [No Calculator] If ff(x) dx=a-+2b, then f{f()\,) +3]dx =

a

A a+2b+3

B 3b-3a
C 4a-b
D 5h—-2a
E 5b—3a

xt—3x

12, [No Caleulator] Let f(x)= f ¢ dt. At what value of x is £(x) a minimum?

-2

A none
B 0.5
C 1.5
D 2

E 3

13. [Calculator] If f(x)= f In(2+sint)df, and £(3) =4, what does f(5)="?




Time v (£
(in seconds) ! (in fi/sec)
0 0
5 12 2
10 20 > 8
15 30 8 5
20 55 2 g
25 70 e
30 78 e
35 81
40 15
45 60
50 72 0 10 20 30 40 50 60

Time
(in seconds)

14. The graph of the velocity v (7), in ft/sec, of a car traveling on a straight road, for 0 <7< 50, is shown above. A table

of values for v (£), at 5 second intervals of time #, is shown to the right of the graph.

a) During what intervals of time is the acceleration of the car positive? Give a reason for your answer.

b) Find the average acceleration of the car, in fi/sec?, over the interval 0 <¢ < 50,

50

¢) Approximate f v(¢)dt with a Riemann sum, using the midpoints of five subintervals of equal length. Using
0

correct units, explain the meaning of this integral.




AP Calculus ' Name: K@Y
Chapter 5 Review ‘ Block:

1. [No Calculator] Evaluate using the FTOC (the evaluation part)
’ Tig. 1 IV ’ o 2
a) f[§;|~7«3/;+x‘4}dx = S‘ @ % T x4 ) ke b) f{%+7«/§+i) - Q“ By e T 1) d
2 X 4 r 4 X X a
. 'f -
c ol v 7 44 3 7.

Ff‘c’)ﬂnhl O Ty ] (g0uinl + (L)’g o) ] (
2. [No Calculator| Evaluate using geomelry

-’:x% + 4 I

= 5:(‘—1}){1 +

¢4 ('f)a/uﬂv

- 3 N 3 ] -
B [B5-(x+2) ax Lj@biomrda o Jjrad -
) radiug =5 - | | 2 A,
‘}1 K (531 ] @ = )R+ +{(52(i SR |
3. [No Calculator] Evaluate each derivative. = §+25
< -G
- d y 2 sgcy
a) o {tan(% +9) dt /‘ ton (3X2+q>_’_m ~ b) Find h( ) if h(x)= fx/?‘:tw_dt

|- e (o TG0 7 (o

d) Find #'(x) if h(x )Wmf:xf_ldt.

I ()
((ﬂ o (e’ x? ] (xj

4, [No Calculator] Givw as shown and the definition of g (x) = f Fle)de
0

c) —Uln (3¢ +9)

a) Find g (-1), g'(-1), g"(-1) %;(K\ 0 2.2)
§l-d= ggl‘%“‘u‘ T g.. fubds = -1 ¢ 7 g'-y=£10= 0

TN e

Tyt 0
@D [Fere

b) Over what interval is g {x) increasing. * 9"[-:} - (-0 [pig |
Show your work and explain your reasoning, becarise. ol o poiny) plate

qbes s increashy v 907 0

© Siwe a‘ (k)= £(x) ) g(ﬂ W Tvtu\ews‘h? 6A E’Zt 1-:\ . 13
¢} Over what interval is g (x) concave up? Show your work and explain your reasoning, ( Graph of / )
40 i coave vp G g4 o

Qe 3“(&) =£{), 6[&) i Contame vp O (—I,D)'-’
d) Graph g (x)

-1 0 LR
9(-2) 0" Fedott ,&&d& ek 4(2) - S‘ Rudt = 4
Aty oo (b= - | U 00

gt (@ gt 9 Y 9 ‘{1

aloye (‘?Dmdﬁ:o ,,“{.,\"7-,_1.1.0——‘ -



5. [No Calculator] The graph of the function f shown below consists of three line segments.

a) Let g be the function given by g(x)= f F(t)at

For each of g (-1), g'(—1), and g"(—1), find the value or /\
E\(

state that it does not exist.

. - g - 3t - 1( "::‘: ~E3 + J‘i () o :
ﬂ(s&- g Lavdt ‘ ’J 3 (= £ fa (¥) 1;':() ]1 }:1‘_2}!" ‘ \[
Ne- WEOE -1} e 3. -2)

Tﬁa{m{ﬂlzf’ {T.—Tﬂl._—g ‘F(- ) 9 -4773) g

X (Ei:J) ’ ) . Graphoty

b) For the function g defined in part a, find the x-coordinate of each point of inflection of the graph of g on the
open interval -4 <x <3.. Expldin your reasonin

6(‘)(1&\ has o ok ol nblecton W %% %"(&\ (',\Aomjcs signs , Siviee ‘(’I"(»J "'p'@‘) o need fo ok
-GM ¥- WW‘LWWS LN‘\’LGN- £ &'} Mqﬂ S"ﬂﬂ'-s" ﬁu octuss act ‘ﬂ: [‘aﬂ{?,
¢) Let / be the function given by h f f dt

Find all values of x in the closed interval «-4 <x <3 for which A (x) = 0.

NTAEC I VN POk Y v i W)= O ohvafe ! )

hy)zo whew n= 1 she

3 Ll - -
she W= Q?P&m: |-z D h{-\ = g‘_‘ Qe)dp= 14141t =0

3
. S‘z prvt =0 el
d) For the function / defined in part ¢, find all intervals on which % is decreasing. Explain your reasoning.

s deveasing W W(x) <0
Gt Wiy = = €00 )L\‘m.«:o when, £ Yo . Hhis secuns 0w .@}11

6. {Calculator] The temperature, in degrees Celsius (°C), of the water in a pond is a differentiable function W of time ¢. The table
below 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 # '(12). Show the computations that lead to P W ()

your answer. Indicate units of measure. {days) | (°C)
'\N‘(”f)* 2t-24 -3 __\ ec_/ 5 0
wii) 16t slopeot W oot t=in E-q T W day (3 | 31
dhe domp ot waler s decau app m\qmwf«bt@ Y "C/d? et dﬁg 12. | Lg 28

b) Approximate the average temperature, in degrees Celsitis, of the water ober the g 24

time interval 0.5t <15 days by using a trapezmdai approximation w1th submtervals of length At=3 days 12 27
Aue’fwj& bemp = Averuge Uale of Wit) ¢ | S5 ] 2l

320 wr3l\ | g 2418 +3(1_";;:£‘l)+3@%2"”) ; 37(,5"__'
Sl utadt 3( )“’( )+ (22 = Tig T 5.1 °C

¥
¢) A student proposes the function P, given by P( ) 20 -+10" , as a model for the temperature of the water in the pond

at time ¢, where ¢ is measured in days and P (f) is measured in degrees Celsius. Find P' (1 2) . Using appropriate units, explain the
meaning of your answer in terms of water temperature.

“he ey prate OF e puater S Deenfaﬂ ,,5?47"6/4,7,
..(‘.‘{.(:.‘.‘U.”L'h\'l%(’. t-12

d) Use the function P defined in part ¢ to find the average value, in °C, of P (f) over the time interval 0 <t <15 days.

07 tyat b
—— 225,757 "C

) ——

Pl = -, 549




7. [Calculator] For.0 <t <31, the rate of change of the number of mosquitoes on Tropical Island at time £ days is

modeled by R(r)= 5 cos(%) mosquitoes per day. There are 1000 mosquitoes on Tropical Island at time ¢ = 0.

a) Show that the number of mosquitoes is increasing at time = 6.
e S (LU“B 70,

R abveut of Buke o chinge | RD)=d438 50 | o
" o e 3 of mssquitess 15 increadd
o Ly} \:A-L{?'eﬂkoe [ke a % devetve fnckon” A 3(3 : \"3

b) Attime 7= 6, is the number of mosquitoes mcreasmg at an mcreasmg rate, or is the number of mosquitoes
increasing at a decreasing rate? Give a reason for your answer.
{/{}C«JVL"{' shpoesd R—(b) 2o tr shav e #o@muszuntud i ;ﬂc(\‘.’t{stm‘j
Now, Ste R'(6) W x ~[93 <o e #ot musiwﬁvej qs. msmg
: ft[,@) yo R (e <

a:" a p[e(,rﬁa.(m? reufe

o -

¢) According to the model, how many mosquitoes will be on the island at time 7= 317 Round your answer to the
nearest whole number.

5{&/7‘)}13 # 4 C"lcuufg.m m.u:%u,efufy

i}

oL ¥ of mtwﬂuet

il

d) To the nearest whole number, what is the maximum number of mosquitoes for 0 <#<317 Show the analysis
that leads to ydur conclusion. '

e = sohd # o fjrcu TU

?«W‘foej at . . . -y
'f'l‘M\E’_ % dllr./j ‘ ‘Lg) = E,()G) =0 wMa X =0, K L 853481k SRR 23, 506[ 445

Wee & C,anuidcl,w(&.s TEST j
C@ 3l Y “Hhe maximuna F of mosguitoes 5 = {039
T o !ooo‘ 16 37 | gqml I (

atler <2854 days
8. [No Calculator] Suppose f fix dx 3, f f )dxm—lB , and f g{x)dx="7. Find each of the following:
1 1 1 '

e mrgguire TeiS] aa [og30]

o [e(x)a .—_—@ o [rta = - Teonds o Jlsb)-

=~ (-13) - P qydy — §7Lu)d
=[E>:\ = T = (1% = [29)
o | 3 gfbmd - Q??—mdx ] _ &) 1 0% wd
)ff(x) ; X W €) f[?af(x) g (x)|ax f)f ; d = g,? x
T =D e Qe A O
] 3 (<) - () B

-39 -7
~-HG

jOoo L S’g Rlg) At %4?35#?7' @




9. [No Calculator] Suppose H (x f In(f 4+ 5)dt for the interval [2, 10].

. 8 [l
a) Use MRAM to approximate H (10) using 4 equal subdivisions. - f 1 f ¢ { f ‘e

W) - g S lees) = (—-ﬂn(m) + 2 by + 7, ﬂk(“ﬁ . zm

BT N O IP R E R T S AW PRy o (73
= 20 (13440)

b) When is H (x) decreasing? Justify your response.

/ .
£ Yo Hhen ik cz’-ﬁa’*fmfk?
; N A2 I ) ;
#l) = Ln Uffﬁ) 2 Wl i deci ﬁﬁjlﬂ? on f.._g .;qh
T " '
¢c) Ifthe Average rate of change of H (x) on [2 10] is &, what is the value of f In(z -i-S)dt in terms of £.

. stopa ot R OeY an (2,00] , ? L ) ) _
(t+5) = 8K -

- (%) S Mm) - [l y ® o les ) ‘ |

’ oo A( e |

10. [No Calculator] Let H f f dt , where fis the continuous function with domain [0, [2] shown below.

Graph of fix)

a) Find H (0) T T

b
koY= § froat =(]
b) Is H(12) positive or negative? Explain. e TN
H() = j‘: Lyt S0 bewuse Hee s moe aren

Ao b K-aXt Lun 0 fo 6 thow beluw He x-axls Fon L ‘
gl -2 o \ S TS = WS
¢) Find H'(x) and use it to evaluate H'(0). bz 0 e T o, S

[F- ] [Ths- Fu- 9]

d) When is A (x) increasing? Justify your answer,

W Wy Yo then HGN & neeaing,  Swe # = )

Bl e mc,r%ﬂm oA EO‘(QIJ

e) Find H !

l Ry < '(ac) )

f) When is H (x) concave up? Justify your answer. P
B s Concave up when #1(x) Yo . Sice iy = £ (e}, | i cocane vp

| oa (9,12)

g) Atwhat x-value does H (x) achieve its maximum value? Justify your answer. o ;
H’I(K) = O Wj% "pL)('J =0 F.;‘HPU GLluss 5(.-'.- K: L ¢ X =t7 '
H‘(F) v nover undebved |

S o CMDLTM‘RJ ‘HES{’ H\'U’} >H'U’L) 2 Ll

X! o [ 2 ]I 1z e pasmun vabe of e} o achicied when x=6

<

Ol plela < 0




- R—
-
y y b b
1. (No Caloulator] If [ £ (x)dv=a-+2b, then [1f(x)-+3]ds = C, etde + @@
‘ a A a e

A g+2b+3 | aezh T p(b-aS
B 3b-3qg A 5w/£u
C da—b

(D 5h— 24 j | = 04+ 2h t3b-3a

B | © -2a +5b

E 56-3a

' ¥t -3x
12. [No Calculator] Let f (x) = f ¢ di. At what value of x is f(x) a minimum?

-2

4 61-37‘)1‘
A none £ (‘ﬁj = € ’ (?x - 3>
1™

B 03 Piy)zo whea 2%-3=0 gwe e 7O

(s So b ol ualues of x, the $iga TR depeuﬁff

D 2 ' St
o e soely o He  (gp-iyfe
E 3 ; LT
—— — P
T —Sw_““ (73 swe F'c<e o (-0 %)
+ @ % @ T owd L% on (Y,

x ‘ . ot K="/z.,
13, [Calculator] If f(x):fln(Z-l-sint)dt,and f(3) =4, what does f(5)=72 A b awinimom

N,

£63) . Yiﬂw&-&—aﬂm{-)df =y
£l = g\:ﬂu(u@;t)di-

-‘:g-['w.- r "H’LB hf-‘{r‘tj

g ! S (st ol + g :,@M (1 ramticlt = g :J‘» (v sty ot tase  ceqadless of
* whee o i f
e e
\_/W C . colenlute
4 v 55508597, = F(5)

( ssatsit = H‘ﬂ



Time v
(in seconds) | (in fi/sec)

0 0
[ 5 12 &) M
10 20 5
t 15 30 %;
20 55 5
25 70, S
L[ 30 78 =
35 81
- 40 75
45 60-. & -
L 50 72 0 10 20 30°40%s50 60

Time
(in seconds)

14. The graph of the velocity v (7), in fi/sec, of a car traveling on a straight road, for 0 <7< 50, is shown above. A table
of values for v (f), at 5 second intervals of time , is shown to the right of the graph, ‘

a} During what intervals of time is the acceleration of the car positive? Give a reason for your answer.

alk) = V&) s Wk VG g | alt) v
alt) v on (o{ 36) U (i3, 50

b) Find the average acceleration of the car, in ft/sec’, over the interval 0 <t<50,

. & .
auﬂrafjé, : (ﬂu—k ot Lk_ccm:le, M UE to Cf“y)

W——qﬂ—“‘_‘“——'}
CETCNE T SR N
So = p Se

t

50

¢} Approximate f v(t)a’t with a Riemann sum, using the midpoints of five subintervals of equal I%gth. Using
0

.
correct units, explain the meaning of this integral. e S, 1506, 05, 4) to

;5‘0 L o™ &N 6 lo
el o () + 10 () 10 (70) 10 (B + ¢ B
by = o 6 -

6]

= 126 + o + Mo FO + LOO

= 520

The car s traveled 2530 Lost (—\M'ﬁmézo o Lime =5 seoond




