AP Calculus AB - Average Value, Area and Volume
- Answer Key
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This answer key gives a full worked solution for every problem in the area and volume
worksheet. Compare each step, not only the final answer, because AP graders award credit
for a correct setup and clear justification. Final answers are in bold. Redo any problem you
missed before moving on to the test.

AP Calculus AB - Common Core State Standards: AP CALC AB 8.1, AP CALC AB 8.2, AP
CALC AB 8.3, AP CALC AB 8.4, AP CALC AB 8.5, AP CALC AB 8.6, AP CALC AB 8.7, AP
CALC AB 8.8, AP CALC AB 8.9, AP CALC AB 8.10, AP CALCAB 8.11, AP CALCAB 8.12

Exercise 1 - Average value of x squared

Solve c2=13: ¢=y3ms1.732 (in [0,3]).

Final answer: favg=3, ¢=V3,

10

1 2 3

The curve crosses the average height at x = V3.
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Exercise 2 - Average value of a root
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Final answer: %.

Exercise 3 - Average value of sine

%fgsina: dr= %[—cosa:]g = ?—._— .

Final answer: 2 sy 0.637.
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The average value of sin x on [0, r] is 2/m.

Exercise 4 - Average temperature

%2/ 3¥(60+105in 4 )dt = 60t —FcosTH]*

The cosine terms cancel because cos2r =cosl =1, leaving ﬁ(l&-&ﬂ):ﬁﬂ.

Final answer: g0°F.

Exercise 5 - Average value from a table

+9 9411 11+1EI
2

Integral estimate: 2| #8842 911 LHI0]_ 904 174 10410.5) =63.
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Average: 68—3 ="7.B75.

Final answer: A 7.9 m/s.

Exercise 6 - Displacement and distance

v=(t—1)(t—3) changes sign at +=1 and + =3.
4
Displacement: [ %y dt:[%—zthrat]n =8 _39419=1%.

Distance: f%:%, |f§|:% f‘a}:%. Sum 4.

Final answer: displacement % 11; distance 4 f1.

Exercise 7 - Position from velocity

s(3) = s(0)+ [ J(at+Ddt =5+ [+ 3 =5+12=17.

Final answer: 17 m.

Exercise 8 - Velocity from acceleration

v(3)=2+[ 26t dt =2+[3t2]3=2+27 =29.

Final answer: 29 m/s.

Exercise 9 - Net change of a population

Net change: [ (40—6t)dt =[40t—3:2]L0=400—300=100. Population: 300+100=400.

r=0at t:za—n, changing from positive to negative, so the maximum is at + 4 6.67 weeks.

Final answer: 400 fish; maximum at tzza—n.

Exercise 10 - Area between a root and a parabola

They meet where yx=x2: £ =0 and x=1. The root curve is on top.

AP Calculus AB Average Value, Area and Volume - Answer Key - Maths PDF -
https://maths-pdf.fr/en/ap-calculus-ab-area-volume-practice-solutions-31258 - page 3/8



https://maths-pdf.fr/en/ap-calculus-ab-area-volume-practice-solutions-31258

1
[yE—atdz=3-5=

o

Final answer: %

Exercise 11 - Area between two parabolas

B—r2=1rx2 gives x =42.

IEE(B—QJ:Q]CEJ: = [8,:1:—%]2_2 — 3(15_13_'5) =8

Final answer: %.

Exercise 12 - Area under a line above an exponential

They meet where e =2: x =1n2. The line is on top for 0 <z <InZ,
jlnﬂ(z—exjd;r = [Ex—ei‘]éﬂ =(2In2—2)—(0—1)=2In2—1.

Final answer: 21n2—1 74 0.386.

Exercise 13 - Sine and cosine

On this interval cosx >sinz,

[sin;r-l—cos,:r]gﬂ = (%-I—%)—l =v2—1.

Final answer: 3—1m30.414 .

Exercise 14 - Integrating with respect toy

Intersections: y2=y+2 gives y =—1 and ¥ =2. The line is to the right.
2 2 372 -
1 yra-ymay=[Frav-%]_ =¥-(-5)=

Final answer: %.

Exercise 15 - Two enclosed regions
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r3—3r=r gives x(r?2—4)=0, so r=—2,0,2. For 0<x<2 the line is on top.
2
By symmetry: 2[o(z—(z3—3z)dzr =2/ (4zr—r3)dz= z[z;rz—%‘*]n —9(8—4)=8.

Final answer: B.

= N W s~ U,

-2 -1 1 2

Two regions of area 4 each.

Exercise 16 - Square cross sections

A square has side v, so A(x)==.
V=[tzdzr=8.

Final answer: B.

AP Calculus AB Average Value, Area and Volume - Answer Key - Maths PDF -
https://maths-pdf.fr/en/ap-calculus-ab-area-volume-practice-solutions-31258 - page 5/8



https://maths-pdf.fr/en/ap-calculus-ab-area-volume-practice-solutions-31258

25 1Vy
2
1.5
—
1
0.5
| | | X
1 2 3 4

The base and one slice.

Exercise 17 - Rectangles on an exponential base

Each rectangle has width # and height 3, so A(z) =23eT.
V=[13esdz=3[e]t =3(e—1).

Final answer: 3(e—1)a45.15.

Exercise 18 - Disc method about the x-axis

Each disc has radius JZ: V:Trfg(ﬁjgda':ﬂfg,ﬂ:' dr=18.

Final answer: B ma 25.13.

Exercise 19 - Washer with a horizontal cap

Outer radius 3, inner radius x241.

V= ﬂf‘nﬁ(g_($2+1j2)d’$ = ﬂf§(8_2$2_$4jd’$ — fr[Ba'—%—%s]f_
=mv3(8—3—2) =282 = ~ 26.06.

Final answer: % e 26.06.
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Exercise 20 - Revolving about the y-axis

The region to the left of the curve is =% for 0<{¥ <4, Discs of radius v¥:
_ 4 _ _
V—?Tfny dy =B =Bar.

Final answer: Bsred 25.13.

Exercise 21 - Volume of a cone

V:Trfgi'gda':ﬂ'%:%.
Cone with radius »=2 and height h =2: %w(&j(?}l:%"f . They agree.

Final answer: %"’r.

Exercise 22 - A vase

2
V= n S8 o= iran =528 =4

Final answer: L% ~416.96 in®.

1 2 3

The vase: the curve and its mirror image.
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Exercise 23 - Average rate of production

fE(5D+6t—t9jdt:[50t+3t9—%3]n:300+108—?2:336.
Average rate: %:56 items per hour.

Final answer: 336 1tems; 56 1tems/hour,
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