AP Calculus AB - Optimization - Answer Key

Common Core AP CALC AB 5.10, AP CALC AB 5.11 - maths-pdf.fr/en/

This answer key gives a full worked solution for every problem in the optimization
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 5.10, AP CALC AB 5.11

Exercise 1 - Maximum product

Let the numbers be = and 20—xr. Then Plx)=x(20—x)=20x—x2 on 0<z<20.
P =20—2r=0 gives xr=10. P¥=—_3<0, so it is a maximum.

Final answer: 10 and 10, product 100,

Exercise 2 - Minimum sum of squares

S(x) = 224-(10— )% = 222—20 2+ 100.
5/=47—30=0 gives x=5. §%=4=0: minimum.

Final answer: & and 5, sum of squares 50,

Exercise 3 - Maximum area, fixed perimeter

Let the sides be = and 100—z. 4 = x{100—x).
Al =100—2r=0gives £=E0, a B0xED square. 4% =—2<0.

Final answer: 50 ft by 50 ft, area 2500 £42.
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Exercise 4 - Fence against a wall

2r+y =120 gives y =120—2x, 4 =x(120—2x) on 0<x<60.
A'=130—4r=0 gives =30, y=60. 4% =—4<0.

Final answer: 30 ft by 60 ft, area 1800 2.

Exercise 5 - Minimum fence, fixed area

$'y:80[j, SO y:@ and Plimj:ﬂm—klﬁz.ﬂ for ===0.
P*’:z—lf%:[] gives $2=2800, S0 r =20v3 s 28.28 and y=20VZ .
P# =3200~0: minimum.

Final answer: a square of side 20v2R328.28 ft; fence BOVZas113.1 ft.

Exercise 6 - Open box from a square sheet

The base is 12—2x by 12—2zx and the height is =: ¥V = £(13—2x)¢ =4 13—48124144 5, 0<z<6.
Vi =1222—96x+144 =12(z—2)(z—8). Only =2 is in the domain.

V() =24(2)—96 = —48<0: maximum. V(2)=2-82=128.
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Final answer: r=2 in, maximum volume 128 in®.
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Volume of the open box in cubic inches.

Exercise 7 - Open box from a rectangle

V = 2(10—22)(16—22) = 4 23—5222+160x for 0<z<5.
V! =1222—1042+160 = 4(352—262+40) = 4(3z—20)(z—2). In the domain: z=2 (since &>5).
V(2)=2-612=144.

Final answer: £=2 in, volume 144 in®.

Exercise 8 - Can with least material

V=mr2h=500 gives A=220 & —0up2495rh=2rr24+1000,

§'=amrr—1080—0q gives r3=230, 50 rrs4.3 cm and h=2r rIB.6 CM.

5% = 4w +2230>0: minimum.

Final answer: r=44.3 ¢m, hrdB.6 cm.
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Surface area of the can in square centimeters.

Exercise 9 - Closest point on a parabola

Minimize the square of the distance: D?=x24(r2—1)2=g4—x241.
1 3
4r3—2r=2x(22z2-1)=0: r=0 or ,ir::l:%. D40)=1and DE(:I:E):@,

Final answer: (:I:%s%), distance ?

Exercise 10 - Closest point on a line

D?=g24(2z+1)? =522+4x+1. (D?) =10a+4 =0 gives r=—¢.
y=2(—#+1=f D2=}.

Final answer: I:—%s%), distance %

Exercise 11 - Price for maximum revenue

R{p)= p(500—10p)=500p—10p2. R’ =500—20p=0 gives p=25. R"=—20<0.
R(25)=125(250) = 6250,

Final answer: p =%25, revenue 363250 per weel.

AP Calculus AB Optimization - Answer Key - Maths PDF -
https://maths-pdf.fr/en/ap-calculus-ab-optimization-practice-solutions-31228 - page 4/7



https://maths-pdf.fr/en/ap-calculus-ab-optimization-practice-solutions-31228

Exercise 12 - Maximizing profit

FP=xp—C =x(20—0.01x)—(50+4r)=—0.01lx24+16r—50,
P/=—0.02x+16=0 gives z=B00. P¥=—0.02<0.
P(BO0)=—6400+12800—50=6350.

Final answer: B00 pies, profit $6350.

Exercise 13 - Rectangle in a semicircle

With corners at (+z,V25—x2), 4 =21/25—z2 on 0<z<b.

It is easier to maximize 42=4z2(25—z2)=100x2—4x%: 200r—16x3=0 gives 3:2:%, r=
—n5 5
A—Eﬁﬁ—%.

Final answer: 25 square units.

Sl

Exercise 14 - Rectangle under a parabola

A=0x(12—x2)=242—2x3 for 0<x<V12.
A'=24—6r2=0 gives z=2. 4" =—12x<0.
AN =228=232

Final answer: 32 square units.

Exercise 15 - Fencing with two prices

Let the \$5 sides have length = and the \$10 sides length 4 =218, Cost:
C =2(55)+2(10) = 10 +28000

G”:lD—IG“EED:D gives =40, v=20. &¥=0: minimum.
C(40)=4004+400=2800,
Final answer: 40 14 by 20 {1, cost 3800,
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Exercise 16 - Poster margins

Let the printed width be =, so its height is 208, The paper is (¢+4](@+8) 132+8x+500,
8—%':': 0 gives x =10. Printed area: 10x20. Paper: 14x28=2392.

Final answer: 14 cm by 28 cm, area 392 cm,

Exercise 17 - Open-top box

22k =1000 gives h=1090. g — ;24 4., p = ;2 4000,
szgif——z—ﬂglves;ﬁ—mm rrd12.6 in and h_ 0cy6.3 in.
54 2+EDDD}D minimum.

Final answer: x/412.6 in, ha46.3 In.

Exercise 18 - Closest point to (4, 0)

B3]

D?=(r—4)%+x. (D?) =2(r—4)4+1=0 gives z=

D?=31+1=18 50 p="L0n1.94.

i N
Final answer: (gs\/; )

el

Exercise 19 - Two adjacent pens

The fence has three sides of length r (two outside and one middle) and two sides of length ¥:
3z+2y =1000, so y =500—3F.

ﬂ=$y=500x—%$9. A’ =500—3x=0 gives m:%ml@&? and v =250,
A=20950rs41,667 square feet.

Final answer: z =230 ft =250 ft, A~41,667 f2.

Exercise 20 - Ticket price

With x dollars of increase: Riz)=(12+x)(200—10x) = 24004+80x—10z2.
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Rf=80—20zx=0 gives r=4. R =—20<0. Price 12+4=16; R(4)=16-160=12560 .

Final answer: $16 per ticket, revenue $2560.
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