Calculus

Question 1

L aned g be the Tunelions given by ffrj =" and grl',.-'} =105

AB and Calculus BC: Section Il

(o) Fimd the area of the region encloged by the graphs of fand g hetwesn 2 = % aned @ = 1.
(b Fimd the volwune of the solid genernted when the region enclossd Ly the praphs of fand g Letween
r = l] and @ = 0 35 revolved abont the line g = 4.
(vl Let fi be the Munetion given by blx) = fir) — glrl. Find the absolite mininim valne of Tle) o the
| :
closed interval = < < 1, and find the absolule makimum valne of B(e) on the chosed interval
I : :
5 = x = L Show the analysis that leads to your answers,
. s ool 1 integral
(a) Area= [ (¢" —Inr)de = 1.222 or 1,223 2
¢ 1 answer
. ‘| ; s 1: lanits and constand
() Voline = = L.(rd e =d=¢ )‘*]d.r o
b 2 integrand
T.515m or 24.609 <~ = cach error
3 Notew 0/ 201 not of the form
b 5 y
k[ (REe ~ r(e)? )de
I: answer
: . 1 : eonsiders i) =
(e) W)= ()= glr) =" =~ =0 I ropaiceil oohaul
o i 1: identifies critics int.
- — D5ET143 3 identifies critical point
and endpoints as eandidates
Absolute minimum value and absolute I: answers
maximum value oceur al the eritical point or
at the endpoints. Mate: Ervons in computation come off
the third point.
h[U_.’}HFI'I.'SJ = 2330
Ri0LG) = 22418
k1) = 2.71%
The absolute mininium is 2,330,
The absolute maximum is 2.715,
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Calculus AB and Calculus BC: Section Il

Question 2
The vade sl which people enler an amusement pack on a given day is modeled by the funetion 7 defined Tay
156

Bpl=re—
i (#F = 241 4 110)

Tl viebe ol which peaple Teave Che same ammsement park on Uie sane elay B miondeledd by Che Tunelion Lol L

Feiym o 100 :

(4% — 3rr 4 w70)

Both #£cty and Lid) are measured i people per hour and time © is measared in hones afler midnipht, These

fnctions are valid for 9 < ¢ < 23, the hours during which the pack is open. AL time £ = 9, there are no peaphes in

e pavk.

(ol How many people have enlered the park by 5:00 100, (1 = 1717 Homned answer to the nearest whole mum ber.

() The price of admission to the park is S15 wntil 500 06, (1= 17 ). After 5:00 00 the priee of admission to
the park is 811 How many dollurs are colleeted from admissions to the park on the given day? Round your
anawer ko the nearest whole number.

(v} Laet Mgty = [I‘J(J"-‘{.'-"J = M) yde Tov 9 <t <23, The valve of T(1T) 1o the nearsst whole mumber is 34725

il the value of 770173 and explain (e meaning of #0107 and 9007 in the context of Lhe prark.

Gd) AL whae time £, Jor 9= < 25 does the model predict Ciat e nnmber of people in Lhe ok §s o masgimam?

: W ey (e
(a) _[. E{fhdl = tu4.270 1: limits
GO0 peaple entered the park by § pm. 4110 integrand
I answer
. ik - N ==
(b 1.:‘,2 Eit)dit + n_j” E{t)dt = 104048165 Ml
The amount collected was $104,048,

or
1
S Bt = 1271283
1271 people entered the park hetwoen 5 pn and
11 . =0 the amount eollected was

SR (G004) + F11- (1271) = $104,041.

(¢} HNIT) = B17) — L{1T) = —380.281 1: value of H'{17)

There wore 3725 people in the park at ¢ = 17 2 meanings

The number of peaple in the park was decreasing ] 12 meaning of H(17)

ak the rate of approximately 380 people/hr at 1: meaning of #7(17)

Wme f=17. < =1 = if no referenee to & = 17
() H'[t) = Et) — Lit) = 0 . |1 BNl =0

f= 15.794 o 15.795 1: anawer




Calculus AB and Calculus BC: Section Il

Qluestion 3

I

oliject moves along the aaxis with initinl position (01 = 2. The velocity of the abject at time 2 > s given

by oty = nin{ -;—f\,

{a}) Whal is the aceeleration of the objecl al time ¢+ = 47

{1

Consider the following hwo sratements,
Statement [: For 3 < ¢ < 4.5, the velacity of the ohjoct is decreasing.
Statement 1 For 4 < ¢ < 4.5, the speed of the object is inereasing
Are aither or hoth of these statements correct”? For each statement provide o reason why it is correcl or not
forreet.
fe) What s Lhe total distance traveled by the object over the time inlerval 0 = (< 47

{d}  What is the position of the ohject af ime § = 47

- : 1o answer
(a) ald) =1 = ;::l'ot&[‘l,—:
? ar =0.523 or —0.524
1
(h) On 3 <t < db: ; [ T eovreet. with reason
i En 7
aft) = vi{t) = :—{Cllﬁtﬁf) <0 3 Tt
Staterment T is correct sinee ali) < 0. 11 reason for 11
Statement [1 s correet sinee o) < 0 and
all) = (.
1
{l:} Distance = f] |?![!]|n’a‘ =3 4RT limits of 0 aned 4 on oan 1'|11r:g1‘;||
o
OR of vft) or |#{f)
a(t) = - icuﬁ(%t) + 240 L: 7L
‘.'l ; 7 :
0] = 2 4 ugess () and #4) to compute
G distance
4) = 2 + — = 343234 3
2 1 handles change of direction a
i) = 1 whe = {
w{i) i Blien v = student’s turning point
2(3) = ;".q- 2 = 300986 e
[#13) — w(0)] + |(a) — ()| = 15 — 9987 LAl ineoreact tnrning point or
: i w3 3 24
o e birning point
; . il 1 integral
(d) (d) = =(0) + j a{t)dt = 3.432 5
e 10 answer
’ ()]13 OR
; A & ’ A4 T
)= —Zcos( T+ 242 : N g
(i) '.'r“:q[.‘i )+“ + 1; n(f}u—;umtgf)+f-
2(4) = 2 + i 3.432 2 4 1: answer
{ b
071 if no constant of integration




Question 4

The graph of the fanction £ shown above sonsists of twao Bme segments, Lot g L the

fumetion given by glc)] = r foidi

{(n) Find gi—11. g’ (=1, and ¢"1—1)

(bl For what vidues of & in the open interval [ —2.2) s @ incressing? Exeploin vou
F 5 I ;

rensoning.

(e} For what values of & i Uhe open interval (—.EJ‘] is e graph of ) coneave

down? Explain your reasoning.

{dy  On the axes provided, sketeh the graph of g on the slosed interval i—-z.;e

Calculus AB and Calculus BC: Section Il

i
B
ra

Citaph oo

3

) al=0 = [ e = — [ fioyae = -

¢(-0=f-11=0
g'll-1r= -1 =4

{h) gis increasing on =1 < r < | heciuge

@'lz) = f{z] = 0 on this interval,

[e) The graph of g is concave down on 0 = r < 2

because ¢"(z) = (2] < 0 on this interval.
or
becanse o'(r) = flz) is decreasing on this

interval,

(d)

[ t 2

1

T reason

[ 1: interval

I: interval
2
I : reason

1: gl=2) = gl) = g2y =10
o appropriate increasing fdecroasing
and eoncavity hehavior

< =1 > vertical asymptote



A comtainer has the shape of an open right civenlar cone, as shown in the Rgure

ahover, The height of the container is 10 em and Lhe dismeter of Die operring s i

Calculus AB and Calculus BC: Section I

Question 5

o

e LR

N
cut, Waler in Uhe conlainer is evaporating so that ils depth b is changivg ol the
—3
comstan) rile ol B e fhr,
1O e
('The valie of a cone of height b and rading ¢ is given by V= i‘-nr"'h. i i |
() Fiod the volume Vool water in the container when A = 5 cio. Indicate wiits
of mensnre, d '
[y Find the vate of change of the volume af water in the container, with respect to Lime, when b= 5 e Tndieade
unite of mensure.
(el Whow that the rate af change of the volume of water in the container dne to evaporation is directly proportional
to the exposed saelace area of the water, What is (the constant of proportionalily?
y 5 1. f5e 125 1 Vwhen h =5
Ty A .__"..rr.____P e |
{a) When h_.1_1_2,l::] 3;{_!) {iSt T oem
(h) D so = ih e ]hin[) {1}
—= — = = == ) o (b
10 2 2 ;
T v "
P’:lﬂ[lh")h=1—ljﬂ'h' Lzlﬁ'ﬂ !
i 34 12 d 4 it 1 as a lunction of one varialile
i | 4 1h il
b = =" e e | e TR m ' 1.
i L.:.r. ~ l‘z"}( m} i & L BIAL
l: OR
OR L] dr
0
dl 1 J'r[l! ah &2 n’r} dar 1 ¢l
— e — 2 — = = —
dt i di ) dt 24t av
dv 1. {25 3 5 3 2
i = 57T -1) 23] 30) g
el } ' < =2 Z chain rule or produet ralbe orror
15 B 1: evaluafi o
— iy : ovaluation at h =5
S
() dv l’_”-_;@ ol —-:1—';:!:' 1t shows % = k- sren
S| S dt 10 " ; e
4 ; 8y : 20 1 iderifies constant of
= ——7g(drY = ——ar" = — . aren
an’ 10 1 proportionality
- % i B
The constant of proportionality is =
mnits of em® in (a) and "-"'%:_r in (h) 1+ carrect units in (a) and (b)
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Question 6
7 L5 | —Lu | 05 [ [T 1.0 15
Iz} -1 = = -7 . — =j
FRE| -T -5 -3 il il 5 7

Lt Beoa lunction that is differentiable for all real numbers, The table alove gives the valies of § and ils

devivative [ for selected poiids o in the closed fulerval 13 < 2 < 15, The second derivative of [ has the

property hal ["(z) = 0 for =15 <+ < |5,

[
(b}

(it}

Fwnlunda [ -{:U‘J [r)4 4 )de. Show the work that leads (o yonr answer.

Write an eguation of the line Lagent o e graph of [ al the peinl where = = 1. Use this line Lo
approximate the value of ((1.2]. Is this approximation greater than or less than the actunl valne of f11.2)?
Crives s peson for your answer,

Fid o positive real number + having (he property Lhat Uere musi exist a value o with 0 = ¢ = 05 ad
F'le) = . Give a veason for vour answer.

! —w =7 forz =t

et g be the funclion given by g(r) = ; 3

Tt e =T [0

The graph of g passes throngh ench of the poinls (.; j[.ﬂ] aiven in the table above. Ts it possible Chat £ anid

aoare the samme lanelion? Give o reason for vour answor,

[h)

le)

L5 i oantiderivalive
3‘,[." Playdes j:' il 7 I: antiderivative

I answer

‘fl: ;{!Sf'[.‘r] + A Jod

[P
= 4f{e) + ‘1.r| M=1= (=T +1(1.h) =24

y="nlz—-11—1
fl2y=5(02) =1 = =3

The approzimalion is less than f{1.2) becanse Lhe

1': Langent line
4 1 1 computes ¥ on tangent line at ¢ = 1.2

: ] 1o answer with reason
graph o fis coneave upoon the interval

l<p< 2.

Hy the Mean Value Theorem there i3 2 ¢ with s referenes bo MVT for ' {or differentinbilivy
0 e LA snch Ui i af 1
F, - vk i > . 'l
ey = M._.._‘Hﬁ . it L g Lsvalue of v for intarval 0 < ¢ = 0.5
05 -0 ({85}
lim gf{z) = lim 4z —1)= —1 =
Foal] x =il
limi q'r[r] = lim (4z 4+ 1) = 1 1: answers “no” with relerence 1o
et et
¥ L "
Thus yr in ol continnons a2 =0, bal ' is 2 g or g
contimuons al r = 0,85y [ = g, 12 eorrect reasom
OnR

g"lx) =4 for all £ 2= 0, but it was shown in part

(o thar fMe) =6 for some ¢ =0, 80 [ = a.




