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Question 4

Let R be the region in the first quadrant enclosed by the graphs of y = 2x and
» =x*, as shown in the figure above.

(a) Findtheareaof R
(b) Theregion R is the base of a solid. For this solid, at each x the cross

section perpendicular to the x-axis has area 4(x) = sin(ix). Find the

2
volume of the solid. ;
(¢) Another solid has the same base R. For this solid, the cross sections
perpendicular to the y-axis are squares. Write, but do not evaluate, an
integral expression for the volume of the solid.

@ Area= [ (20— 1: integrand
50 3 : 4 1 :antiderivative
= x? u-;-,xg" 1 :answer
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1 :integrand
1 : antiderivative
1: answer

2 : integrand
1 : limits
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2009 SCORING GUIDELINES (Form B)

Question 4

Let R be the region bounded by the graphs of y =x and y
y= %, as shown in the figure above.

{8) Find the areaof R.

(b) Theregion R is the base of a solid. Forthis solid, the i
cross sections perpendicular to the x-axis are squares. 17
Find the volume of this solid.

(c) White, but do not evaluate, an integral expression forthe |/
Mmufﬁmsckdgmemtedwhenknsmmtedabom 0

2 _— { 1:integrand
(a) Area = (&-%)m-g-xm T =§ 3:{1:antiderivaﬁve
L0 1: answer
4 » . : :
®) Volume ”“f («f;-;g)zma f (x-x’f? +~--’§§4)wc 1 : integrand
e o . 3-{1:mrtidaivaﬁve
1: answer
IE . A |
2 5 1|, BB
4 . :
% o . } 1 : limits and constant
) Volutng = xl; (( ) - n] % {2 : integrand
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Question 4

Let R beﬁzamgﬁenmtheﬁmt quadrant bounded by the graph of y = 2vx, the horizontal line y =6, and the

@ Find the area of R.

(b) Wiite, but do not evaluate, an integral expmssmnmatgwwﬁmmmmz of the solid generated when R is
rotated about the horizontal line y = 7.

(c) Region R isthe base of asolid. For each y, where 0 < y <6, the cross section of the solid taken

dicula wﬁmym mammgfewhoseheig}msshmesmeiengthofmbmmmgmnﬂ ‘Write,
valuate, an al expression that gives the volume of the solid.

@ Ama= [ (6-24)ds = (5x~~x3f2) =18 { : antiderivative

1 1 ranswer

X0

{ 2.

®): Volwne qﬁ{: ({? ~2%5) - (7 -6y )d” o {? m constant

2
(¢) Solving y =2+x for x yields x:%_.. 5 {Z:iﬂtegmnd
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AP® CALCULUS AB
& 2010 SCORING GUIDELINES (Form B)
Ouestion 1
In the figure above, R isﬂxes&adeﬂregimmﬁm&xtqmdmntbemd&dby!&e .
graphof y =4In(3 —x), the horizontal line y = 6, and the verfical line x = 2. “""’1‘ ;
{2) Findthe area of & '

{b) Find the volume of the solid generated when R is revolved abouit the
horizontal line y = 8.

- (0 Theregion. R is the base of a solid. For this solid, each cross section
perpendicular to the x-axis is a square. Find the volume of the solid.,

ol é.m =

1 Correct limits in an integral fn (2, (),
or{c)

@ [ (6-4n(3—x))dx = 6.816 or 6817 2 { J:W -

® [ (@ 4nE-2) - (3-67) & . [t
=168.179 or 168.180 ‘1 :answer

© [;(6~2mn(3~x)) dr = 26266 or26.267 _ 3{1
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Ouestion 3

Let R be the region in the first quadrant enclosed by the graphs of f(x) = 82°
and g(x) = sin{xx), as shown in the figure above.

soni for the Fine tangent to the graph of £at x = =

(8) Writean eque L

(b} Find theareaof R.
{c) mmwmmmmwmmcwmo{mm
generated when R is rotated about the horizontal line y =1.

@ sA5)=1

1) =242, 50 7{L) =6

) Area = j,f *(e(0) - 7)) de
-I (fsm{::x} 827

xmlf2

oo 2]

o

e
=

oof=
B l*‘*

@ = (- 1P - - seIP) &
== (-8 ~ st} e

| z{’f(%)

T S

2 : antiderivative

{ 1 : integrand
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Question 3

The fonctions fand g aregiven by f(x)=+x and g(x)=6~x. ¥
Let R be theregion bounded by the x-axis and the graphs of  and 2
&, as shown in the figure above. L
(2) Find thearea of R. T
®) The region R is the base of 2 solid. For each y, where e o
0 < y <2, the cross section of the solid taken perpendieularte 01 1 2 3 4 35
ﬂmamtsasareetmglewhosahasehesm R and whose height is 2y. Write, but do not evaluate, an integral

......

expression that gives the volume of the solid.

{c) There is a point P enﬂzegraphoffastw}mhmelmemngmfﬁoﬁmgmph of f'is perpendicular to the graph
of g Find the coordinates of point P.

(@ mea~j»£"&+5.2 2_213;2 +2=2 3:{ 1: antiderivative
' 1 ; answer
®) y=+% = x=9 | 3.{2:i1negrand
y=6~x=> x=6~y " | 1:answer
Width = (6 3) - *
Volume = Ezy(ﬁ -y-y) &
© ghEy=-1 {1 1%
Thus a line perpendicular to the graph of g has slope 1. s ams
rH=55
—}:;-::.«1 = x*w—é
The point P has coordinates (%— %)
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Question 2

Let R be the region in the first quadrant bounded by i
the x-axis and the graphsof y=Inx and y = 5~x,
a3 shown in the figure above.

(a) Findtheareaof R. - 1
(b) Region R is the base.of a solid. For the solid,
' each cross section perpendicular to the x-axis is

a square: Write, but do not evaluate, an °

1 invoiving one or more integrals that
gwcs the volume of the solid.

(c) Thehorizontal line y = k divides R into two regions of equal area. Wirite, but do not solve, ane
involving one or more integrals whose solution gives the value of %.

nx=5~x = x=369344

Therefore, the graphs of y = Inx and y = 5— x intarsect in
the first quadrant at the point {4, B) = (3.69344, 1.30656).

= 2.986 (or 2.985) B :m
Lanswer

l\ 3

Area = [“inxdi+ [ (5-x)e
=2.986 (or 2.985)

B Volimae [t guy Pra a8 o, [ 2+ integrands
® Volume= [*(xf de+ [{(s— 27 & )_ "'{1:, e & sihaing

1 : limits

ok, . , » ST e
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Question 5

Let f(x) = 2 = 65+ 4 and g(x) = 4oos{ 1rx). Let R be the region
bounded by the graphs of 7 and g, as shown in the figure above.

(a) Find theareaof R

volume of the solid generate: whenR 5smméabmxttﬁc
horizontal line y = 4.

(c) Theregion R isthe base of a solid. For this'solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an integral expression that gives the volume of the sofid.

@ aren = g(x) - )]
- [Jronfs)-(o -]
=,'[4 %M(%x) -(-Zf— -3 ¥ #xnz

S-fy-

"

(b) Volume =xj': [{4._‘.;{{:@:)}? ~(4- g@%}g] &
A

(©) Vohume = [ [e()~ f@If dx

- -I: {4%{%—3:) - (2::3 =~ 6x + 4-)]2 dx

1: integrand
2 antiderivative
1 s answer

“

2 sintegrand
12 limits and constant
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AP® CALL

the horizontal hmyn4 asmmtheﬁgumabove. ; /

hotizonta! fine y-= 2.

) R&@tm R is the base of a solid. For this solid, each cross section
icular to the x-axis is an isosceles right triangle with a leg
in R Find the volume of the solid.

(c) The vertical line x = k divides R into two regions with equal areas.
whose solution gives the value .

s

1 : Hmits
1 sanswer

@ fix)=4= x=0,23 | {2\:.
. & itegrand

Volume = zzj‘ [{4+2)1 ( f(x)-a-z)z]sbc
= 08.868 (or 98.867)

®) Volume = [ 14— 70 e 3:{2:mgmé:
=3.574 (or 3.573) 1 : answer

© [ra-re)d= - ) d ' 2: {i —

@zmﬂgmcmm
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Version 1.0

Let f and g bethe functions defined by f(x) =1+ B sl
g(x) = # «-Gsz +E3 %2 L R andSbeﬁxetwan
{a} Fmdﬁmmaft&em afmgmns R and ,5'

_{b) Region § is the base of a:solid whose cross sections perpendicular
1o the x-axis are squares. Find the volume of the solid.

(c) Let & &&emaidismwmm&emhwffmég in

region §. Find the rate at which % changes with respect to x ‘when
x=18,

)

4LBP

(a) The graphsof y = f(x) and y = g(x) intersect in the first
guadrant at the points (0, 2), (2, 4), and
(4, B) = (1.032832, 2.401108).

Area = [g() - £ s+ 1) - @] e
= 0.997427 +1.006919'= 2.004

®) Volame = [}L1(3) - g(F s =183

(© h(x)=F(x)-g(x)
K(x) = fx) - g(x)
#(1.8) = f'(1.8) - g'(1.8) = ~3.812 (or -3.811)

© 2015 The Collage Board.
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answer

: integrand
L answer

1 :considers #
1;answer
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‘The inside of a fimnel of height 10 inches has circular cross sections, as shown in the figure sbove. At height A,

thie radius of the funnel is given by r = 5%(3«»&") where 0 < < 10; The units of  and % are inches.
(2} Find the averagevalue of the radius of the fimpel.

{b) Find the volume of the. fnnel.

{u} The fimnel contains liquid that is dmngﬁomfhebo%&&em&%wm&eh&gmnﬁmhqmd is
# = 3 inches; the radius of the surface of the liquid is decreasing ata rate ef- mehmseso&&ﬂns
instant, what is the rate of change of the hmgmefthekqmd wﬁkms;mtto

» "..E 11 2 Itglﬁ )
() Averageradius =16, o %(34-}: v}dh ——76[3}:4— T , {1 : integral

w 1656 w o :4 1 :antiderivative
Eo (Gl wRURE £ !

1 s antiderivative

;Is 10 )
%[Bk-%zi? -1»—5-] | 15 mmewer
do

s 100000) .\ _ 22097 . 3
- 406«%*2003 ) )" T

() Volume = = J (S)e+#) o= Zf o+ 62 + i) an | N {1 ntogrand

3 40

3. { 2 : chain rule
11 : answer
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