[image: ]
[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]
[image: ]
[image: ]


[image: ]


[image: ]

[image: ]

[image: ]

image7.png
AP® CALCULUS AB
2010 SCORING GUIDELINES

Question 4

©,6)

o

Let R be the region in the first quadrant bounded by the graph of y = 2vx, the horizontal line y = 6, and the

y-axis, as shown in the figure above.

(a) Find the area of R.

(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 7.

(¢) Region R is the base of a solid. For each y, where 0 < y < 6, the cross section of the solid taken

perpendicular to the y-axis is a rectangle whose height is 3 times the length of its base in region R. Write,
but do not evaluate, an integral expression that gives the volume of the solid.

) =0 1 : integrand
(a) Area = -[0 (6-2vx)dx = (6x - %13/2) =18 3:{ 1:antiderivative
=0 1 : answer

(b) Volume = ”J'S(U _ 2&)2 —(7- 6)2) dx 3. {2 : integrand

1 : limits and constant

2

(c) Solving y = 2Vx for x yields x = yT 3. { 2 : integrand
2N/ 2 3 " 1: answer
Each rectangular cross section has area | 3 2L |== y4
4 4 16
6
R
Volume = J;’ 67 dy
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Question 4

Let R be the region in the first quadrant enclosed by the graphs of y = 2x and ¥

!

y = x*, as shown in the figure above.

4

(a) Find the area of R.

(b) The region R is the base of a solid. For this solid, at each x the cross 3
section perpendicular to the x-axis has area 4(x) = sin(%x)A Find the

2
volume of the solid.

(c) 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 1
integral expression for the volume of the solid.

ol
2
(a) Area = -[0 (2x - xz) dx 1 : integrand
- 3: 4 1:antiderivative
2137
=x"—zXx 1: answer
37 1m0
_4
3
2 V4
(b) Volume = j sin(fx) dx 1 : integrand
o 2 .
2 3:{ 1:antiderivative
= —lcos(ﬁx) 1: answer
7 \27 oo
=4
T

1 : limits

4 2 y
(¢) Volume =J (J; - %) dy 3 {2 : integrand
0
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Question 1
y
1
1 2
X
o
-1
R

2
-3

Let R be the region bounded by the graphs of y = sin(7x) and y = x> — 4x, as shown in the figure

above.

(a) Find the area of R.

(b) The horizontal line y = —2 splits the region R into two parts. Write, but do not evaluate, an integral
expression for the area of the part of R that is below this horizontal line.

(c) The region 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 this solid.

(d) The region R models the surface of a small pond. At all points in R at a distance x from the y-axis,
the depth of the water is given by A(x) = 3 — x. Find the volume of water in the pond.

(a) sin(zx)=x’ —4x at x=0 and x =2 1 : limits
2, . 3:4 1:integrand
Area = sin(7zx) — (x° — 4x)) dx =4
.[o( () ( )) 1 : answer
(b) x> —4x =2 at r = 0.5391889 and s = 1.6751309 - 1 : limits
The area of the stated region is I S(—Z - (x3 - 4x)) dx 1: integrand
r
2 2 1 : int d
(c) Volume = I (sin(ﬂ'x) - (13 - 4x)) dx=9.978 2: Integran
0 1 : answer
(d) Volume = _|'2(3 —x)(sin(7x) - (x* - 4x)) dx=8.369 or 8370 | 2: 1: integrand
o o ’ " 1: answer
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Question 1

20
1+x

Let R be the region in the first and second quadrants bounded above by the graph of y = and

2
below by the horizontal line y = 2.

(a) Find the area of R.

(b) Find the volume of the solid generated when R is rotated about the x-axis.

(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the
x-axis are semicircles. Find the volume of this solid.

1 20 7 = 2 when x = 13 1 : correct limits in an integral in
o (@, ©), 0r ©)
3 e
2) Area = 20 5)dc=37.9610r37.962 | 2. {1 inteerand
2
SN+ x 1 : answer

3 2 )

2 : int d

(®) Volume =7 ( 202) —22 | dx =1871.190 3;{ integran
S\ +x 1 : answer

Volume = & 010 20 ) 2dx 3_{Z:integra.ud
© oume =73 4\2 1+%2 "1 1: answer

3 2
=£J ( 20 _2J dx = 174.268
8 s\ +x
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Question 1

Let f and g be the functions given by f(x) = %+ sin(7zx) and g(x) = 47", Let

R be the shaded region in the first quadrant enclosed by the y-axis and the graphs
of fand g, and let S be the shaded region in the first quadrant enclosed by the
graphs of f and g, as shown in the figure above.

(a) Find the area of R.

(b) Find the area of S.

(c) Find the volume of the solid generated when § is revolved about the horizontal

line y = —1.

f(x) = g(x) when %+ sin(7x) = 47%.

f and g intersect when x = 0.178218 and when x = 1.
Let a = 0.178218.

@ [(g(x) f(x)) dx = 0.064 or 0.065 1 - limits
3:4 1:integrand
1 : answer
®) I:(f(X) - g(x)) dx = 0.410 1 : limits

3:4 1:integrand
1 : answer

1
© ;rj ((f) +1)* = (g(x) +1)*) dx = 4.558 or 4.559 3 {Z:integrand
a :
1 : limits, constant, and answer
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Question 2

Let f and g be the functions given by f(x) = 2x(1-x) and
g(x) =3(x—1)Vx for 0 < x <1. The graphs of f and g are shown in the
figure above.

(a) Find the area of the shaded region enclosed by the graphs of f and g.

(b) Find the volume of the solid generated when the shaded region enclosed
by the graphs of f and g is revolved about the horizontal line y = 2.

(c) Let h be the function given by 4(x) = kx(1 - x) for 0 < x < 1. For each

k > 0, the region (not shown) enclosed by the graphs of # and g is the
base of a solid with square cross sections perpendicular to the x-axis.
There is a value of & for which the volume of this solid is equal to 15.
Write, but do not solve, an equation involving an integral expression that
could be used to find the value of £.

@ Area=[(/(x)-g(x)) dx 2 e
= [}(26(1-x) =3(x = 1)Vx) dr = 1.133
() Volume = z[ (2~ g(x))* - (2 - /(x))*) dv ; Eff;;:;f ot
_ ”Jal((z “3(x- 1)&)2 —@2-2x( _x))z) dx (~1) each error
P 1179 4: Note: 0/2 if integral not of form
’ ch(Rz(x) - rz(x)) dx
1 : answer
(¢) Volume = I;(h(x) - g(x)) dx 3: {? f:::‘iind
[ (ke - x) = 3~ )x)* ax =15
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Question 1

Let R be the shaded region bounded by the graphs of y = vz and y = ¢ % and

the vertical line z = 1, as shown in the figure above.

(a) Find the area of R. 1

(b) Find the volume of the solid generated when R is revolved about the horizontal
line y = 1.

(c) The region R is the base of a solid. For this solid, each cross section

perpendicular to the z-axis is a rectangle whose height is 5 times the length of its

base in region R. Find the volume of this solid. =
Point of intersection 1: Correct limits in an integral in
e =z at (T, S) = (0.238734, 0.488604) (a), (b), or (c)
1 .
(a) Area = f (J;—e’s’)dz 9. 1+ integrand
r “| 1:answer

= 0.442 or 0.443

(b) Volume = wfl((l —e )2 -(1- x/:v_)2 )dz 2 : integrand
r < —1> reversal

= 0.4537 or 1.423 or 1.424 X
< —1> error with constant

3: < —1> omits 1 in one radius
< —2 > other errors
1 : answer
(c) Length = vz —e% 2 : integrand
Height = 5(\/1_ - e’“) < —1> incorrect but has
3: Nz —e ¥
1
Volume = [ 5(Vz — e ) do = 1554 as a factor
T

1 : answer
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Let R be the shaded region in the first quadrant enclosed by the graphs of
2

y=e ", y=1—cosz, and the y-axis, as shown in the figure above.

(a) Find the area of the region R.
(b) Find the volume of the solid generated when the region R is revolved
about the z-axis.

(c) The region R is the base of a solid. For this solid, each cross section

perpendicular to the z-axis is a square. Find the volume of this solid.

Region R 1: Correct limits in an integral in (a), (b),
¢ = 1—cosz at o= 0.941944 = A or (c).

(a) Area —f (e’b — (1 —cosz))dz

1: integrand
2
1: answer

= 0.590 or 0.591

(b) Volume = = A((e*"z )Z — (1= cosz)? |dz 2: integrand and constant
! 3 < — 1> each error
= 0.55596m = 1.746 or 1.747 1: answer

A o 2 2 : integrand
\[:1 (e ~(1—cos z)) do < — 1> each error

Note: 0/2 if not of the form

k(@) - @)’ de

1: answer

(c¢) Volume

= 0.461 3
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Question 5

The inside of a funnel of height 10 inches has circular cross sections, as shown in the figure above. At height &,
the radius of the funnel is given by r = 2170(3 + hz), where 0 < & <10. The units of r and % are inches.

(a) Find the average value of the radius of the funnel.

(b) Find the volume of the funnel.

(c) The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is
h = 3 inches, the radius of the surface of the liquid is decreasing at a rate of % inch per second. At this

instant, what is the rate of change of the height of the liquid with respect to time?

10 3710
_ 1 L 1
(a) Average radius = IOI 3 +h )dh 200 [3h +3 ] 1 .mtefg]a% )
0 3:4 1: antiderivative
1 1000) _ 109 , 1: answer
200((30 + 3 ) 0) =60 in
P 2\ x o 2, .
(b) Volume = ”J; ((%)(3 +h )) dh = 300 Jo (9 +6h" +h )dh 1 :mte.:gxa]:ld )
0 3:¢ 1:antiderivative
-7 3 £ 1 : answer
7400[9h+2h + 5}0
o 100000\ .\ _ 22097 . 3
=200 ((90 +2000 + 3 ) 0) =% o
© 4= Lopdh 2: chain rule
20 dt 340,
1_3d 1 : answer
510 dr
dh_ 110 _ 2 e
dt 53 3
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Question 2

2
Let f and g be the functions defined by f(x) =1+ x +e* ~>* and

g(x) = x* = 6.5x% + 6x + 2. Let R and S be the two regions
enclosed by the graphs of f and g shown in the figure above.

(a) Find the sum of the areas of regions R and S.

(b) Region S is the base of a solid whose cross sections perpendicular
to the x-axis are squares. Find the volume of the solid.

(c) Let & be the vertical distance between the graphs of f and g in
region S. Find the rate at which 4 changes with respect to x when
x=18.

(0,

)

o

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

Area = ["g(x) - (0] de + [ /() - g(x)]
=0.997427 + 1.006919 = 2.004

(b) Volume = [[f(x) - g(x)]* dr = 1283

© h(x)=f(x)-g(x)
H(x) = f'(x)- g'(x)
#(1.8) = f'(1.8) — g'(1.8) = —3.812 (or —3.811)

1 : limits
4 :4 2:integrands
1 : answer

3. 2 : integrand
“| 1: answer

5. 1 : considers A’
“| 1: answer
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Question 5

Let f(x) =2x* —6x+4 and g(x) = 4cos(%7rx). Let R be the region

bounded by the graphs of f and g, as shown in the figure above. A
4
(a) Find the area of R.

(b) Write, but do not evaluate, an integral expression that gives the
volume of the solid generated when R is rotated about the R
horizontal line y = 4.

(c) Theregion R is the base of a solid. For this solid, each cross section ~ © 2
perpendicular to the x-axis is a square. Write, but do not evaluate, an integral expression that gives the

volume of the solid.

2
(d) Area = .[o [g(x) - f(x)] dx 1 : integrand
2 4: < 2:antiderivative
= J [4cos(£x) - (2)\72 —6x + 4):| dx 1 : answer
o 4
4 28 8
=4 -7sin(£x) | = 3?4 4x
V4 4 3 b
_16 (16 _16_4
= ( 3 12 + 8) 3
_ o [? 2 2 .
(b) Volume = ”.[0 [(4 - f(x))" - (4-g(x)) ]dx 5 2 : integrand
" | 1: limits and constant

- nf [(4 ~(22 —6x+4)) - (4 - 4cos(%x)ﬂ dx

0

(¢) Volume = Ioz[g(x) - f@7P ax 2 { 1 : integrand

2 2 1 : limits and constant
= J [4cos(1x) -(2x* - 6x+ 4)} dx
o 4
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Question 2

Let R be the region enclosed by the graph of f(x) = x* —2.3x> + 4 and
the horizontal line y = 4, as shown in the figure above.

(a) Find the volume of the solid generated when R is rotated about the

horizontal line y = -2.

(b) Region R is the base of a solid. For this solid, each cross section
perpendicular 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.
Write, but do not solve, an equation involving integral expressions

whose solution gives the value . 4
@ f(x)=4=>x=0,23 2 : integrand
4: 4 1:limits
23 .
Volume = z[ “[(4+2)° - (f(x)+2)" | dx 1: answer
= 98.868 (or 98.867)
231 2
(b) Volume = j 5(4 - f(x))" dx 3 2 : integrand
0 " | 1:answer

=3.574 (or 3.573)

© [Fa- s =[P 10 a 2:{,

: area of one region
: equation
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Question 2

Let R be the region in the first quadrant bounded by y
the x-axis and the graphsof y =Inx and y =5-1x,
as shown in the figure above.

(a) Find the area of R.

(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 0| 1
expression involving one or more integrals that
gives the volume of the solid.

(c) The horizontal line y = k divides R into two regions of equal area. Write, but do not solve, an equation
involving one or more integrals whose solution gives the value of £.

Inx=5-x = x=3.69344

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

B
(a) Area = .[0 (5 -y- ey) dy 1 : integrand
=2.986 (or 2.985) 3: 4 1:limits
1 : answer
OR

4 5
Area :-[1 1nxdx+IA(5—x)dx
=2.986 (or 2.985)

(b) Volume = IA(]n ) di+ _[5(5 —x) dx 3. {2 : mtegral?ds
! 4 1 : expression for total volume

1 : integrand
© [{(5-y-e)dy=1 2986 (orl-2985) 3: 4 1: limits
) 1., 1o | 1
:equaloﬂ
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Question 3
Let R be the region in the first quadrant enclosed by the graphs of f(x) = 8x* M
and g(x) = sin(zx), as shown in the figure above.
(a) Write an equation for the line tangent to the graph of f at x = % It

(b) Find the area of R.

(c) Write, but do not evaluate, an integral expression for the volume of the solid
generated when R is rotated about the horizontal line y = 1.

@ )1 2;{1#'(%)

1 : answer

6

£(x) = 24x%, so f'(%)

An equation for the tangent line is y =1+ 6(x - %)

1/2 .
(b) Area = IO (g(x) - F(x)) dx I +integrand
1/2 5 4 : 4 2 : antiderivative
= .[o (sin(ﬂx) — 8 )dx 1 : answer
1 2
= [—;cos(mc) - 2x ]x:D
_ 11
T8z
(c) ﬂ.l.ollz((l - f(x))2 -(1- g(x))z) dx 3. 1 : limits and constant
2 : integrand

- ﬂjol/z((l -8¢) -(- sin(mc))z) dx





