AB Clue Problem Set # 10 Solutions

10 _— -
Suspect Problem: A circle has a radius of 1 which is the same value as the side of a square. Both the

radius of the circle and side of the square are growing at 1 in/sec. Find the difference between the rates of
change of their areas in in/sec.

Acircle = I g Asquarc = F2
dA dr dA dr
— =2nr—=2mr{l)=2x —=2r—=2r{l}) =2
dt rdr r() ’ dt rdr () '

Difference = 27tr — 2r = 2r(n—1) = Z(%J(n -1)=20

The answer is 20.

Location Problem: Find the area bounded by y = x> —4x+3 and y = x+ 4 to the nearest integer.

5.193

A= j[x+ 4—(x® —4x+ 3)] dx
siom

A= j(5x+1—x2)dx = 26.028
—. 193

The answer is 26.

Treasure Problem: If f{x)= | (3x* +2x+4) dx, find Cif £(1)=10.

fx)=x"+x*+4x+C
fH=1+1+4+C=10
C=4

The answer is 4.
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AB Clue Problem Set # 10

10
Suspect Problem: A circle has a radius of p— which is the same value as the side of a square. Both the
‘]'E —
radius of the circle and side of the square are growing at 1 1n/sec /Find the difference between the rates of
change of their areas in in/sec.
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The answer is: tz Q . Cross out that suspect number on your clue card and write # 10 as your set.

Location Problem: Find the area bounded by y = x” — 4x +3 and y=x+4 to the nearest integer.
@g o

Treasure Problem: If f(x) = _[ (3x2 +2x+ 4) dx, find Cif f£(1)=10.
0Cy 2, gyt

6= ¢
0~ L +c
U=

The answer is: { . Cross out that treasure number on your clue card and write # 10 as your set.
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AB Clue Problem Set # 11 Solutions

17
Suspect Problem: Let f{x) =-3—f . Find the slope of the tangent line to f atx =0.
e

7= W) iy 70

The answer is 17.

Location Problem: Find the value of b such that the average value of f{x)=3x"-6x~12 on [0, b]is -12.

b
2
_([(?;x 6x—12) dx (= 37— 12x]z
Fone = p ——12= ; =12
3 2 _
ljﬁfm=m12:>bz—3b—12=—12
b(b—3)=0=b=3

The answer is 3.

e N
Treasure Problem: ¢ B
Let F(x) = j £(2) dt where fis graphed to the right R ‘ \
0 . \
(consisting of lines and semicircles). Find F(20). R i
;
/ /i .... 1011 2 13 14 t5 16 1 18 129 e
|
A \
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11

f f(1) dt=-9 f ft)dt=-mn j ) di=105 lf f()di=45

14

13 17 18
[dr=12+2  [f@)ar=3 Jroya=2 [0 a=-35
14 15 17

12

1J?f(f) di=—-6 jpf(t) dt=-35 jpf(;) dt=8
18 19 5

The answer is 8.
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AB Clue Problem Set # 11

17
Suspect Problem: Let f{x)= =2 Find the slope of the tangent line to f atx=0.
e
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The answer is: Sw} . Cross out that suspect number on your clue card and write # 11 as your sef.

Location Problem: Find the value of b such that the average value of f (x) =3x*—6x—12 on [0, b} is -12.
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The answer is: ?3 . Cross out that location number on your clue card and write # 11 as your sef.
Treasure Probiem: DI !
. . i
Let F(x)= j f(¢) dt where fis graphed to the right ol / i \\
R il Ed e
(consisting of hnes and semicircles). Find F(20). =i/ N
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The answer is: % . Cross out that treasure number on your clue card and write # 11 as your set.
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AB Clue Problem Set # 12 Solutions

Suspect Problem: People are entering a zoo at the rate of 100e’ + 75¢ people per hour where ¢ is the amount of
time the zoo has been open on that day measured in hours. If the doors are open at 9:00 AM, how many
hundreds of people have entered the zoo at 11:40 AM? (nearest integer).

2.667

P=[(100¢'+751) ar
0

75 1‘2 :\2.667

0

P =|i100.er +

2
, 75(2.:667)

P =100e*%¢7 —100 =~ 1606

The answer is 16.

Tx
Location Problem: Find lim —
=0y +4 -2

lim
x—0

e

Vx+4-2 \x+44+2

ume— frrd+2) lim 7(+x +4 +2)=7(2+2) =28

=0 x+d4-4 x>0

The answer is 28.

Treasure Problem: Find the average value of f(x) in the interval [-1, 3] when f{x)=3x’—6xandf(2)=0.

f(x)=J(3x2—6x)dx =x0—3x7+C
f2)=8-12+C=0=C=4
flx)=x"-3x*+4

3 3

4 81 1
[(x*=3x>+4)de | X" _ 5 4 ﬁ—27+12—[—+1—4)

4 4 4 _9

_ MI = =
fave - 4 4 4

~1

The answer is 2.
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Suspect Problem:
time the z0g has been open on

AB Clue Problem Set # 12

People are entering a zoo at the rate of 100e’ + 75t people per hour where ¢ is the amount of
that day measured in hours. If the doors are open at 9:00 AM, how many

&rf} LIL dred: of _pgqpl_g‘khav_e entered the zoo at 11:40 AM? (neareit%gteger).

/;) M\\ Treasure Problem: Find the average value of f(x)
\ wh i
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The answer is: i (f? . Cross out that suspect namber on your clue card and write # 12 as your set.

. . Tx <1 'y % )
Location Problem: Find lim S "}‘"““'1‘*“'--- ; e
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The answer is: 8 . Cross out that location number on your clue card and write # 12 as your set.

in the interval [-1, 3] when f(x)= 3~ 6x and/(2) =0. ,
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The answer is: 2‘“ . Cross out that treasure number on your clue card and write # 12 as your sef,
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AB Clue Problem Set # 13 Solutions

Suspect Problem: Find the value of ¢ in the interval [1, 5] for which Rolle’s Theorem can be applied to

flx)=3x"-18x+15

fis continuous and differentiable and f(1) = f(5)=0

S{x)=6x—18=0
bx=18= x=3

The answer is 3.

L.ocation Problem: Three months after it stopped advertising. a computer company noticed that its sales
proceeds had dropped from $39 million per month to $27.89 million per month. If the sales prices follow an
exponential pattern of decline, what will be the proceeds in another three months to the nearest million?

P =392

P=Ce" =39=Ce"= C=39

P =39¢" = 27.89:=390" = ™ =

.]1(8) 219.94

27.89

=5 ko=

27.89

39 =—1118

The answer is 20.

Treasure Problem: Find the value of k to the nearest integer such that the line x =k divides the area under

F(x) :——— x+15 on [0,20] into two equal areas.

3

Zi(x——x+15]dx j(-—;mx+15]dx

4 2 k 4 5 20
of XX 5| = 2o X 15k
144 2 144 2

0 0

4 2

(K ¥ _(160000 400 00
144 2 144 2
4

10000
%_k2+30k= +100 = k =16.331

© 2012 www.mastermathmentor.com

The answer is 10,
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AB Clue Problem Set # 13

Suspect Problem: Find the value of c in the interval [1, 5} for which i@g’g ;FheoEemcan be applied to
f(x) =3x2 _18x+15 AT ) . ;
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The answer is: ZJ . Cross out that suspect number on your clue card and write # 13 as your set.
Location Problem: Three months after it stopped advertising. a computer company noticed that its sales
proceeds had dropped from $39 million per month to $27.89 million per month. If the sales prices follow an
exponential pattern of decline, what will be the proceeds in another three months to the nearest million?
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The answer is: Cf’“ﬁ) . Cross out that location number en your clue card and write # 13 as your set.

k divides the area under
ﬁ}aﬂ Yin ks, { Db, Ty A

3

x
f(x)===—x+150n [0,20] into two equal areas. .o -, i Napenid
36 T L IR oy y @ﬁ%ﬁ» IR

)/ﬁgﬁ g(;““ 25 { v 16.3% |

Treasure Problem: Find the value of & to the nearest integer such that the line x =

Y . |
O S S R N \
P g . : %{} »1
Vl i 3 b ' - 0 ) l{
@Mﬂm@ 200+ 300 )
3 Y e ) _j
= g’@ﬁ“g"@ 0

% &5) . Cross out that treasure number on your ciue card and write # 13 as your set.
St Schwartz

The answer is:
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AB Clue Problem Set # 14 Solutions

Suspect Problem: Find the larger of two numbers whose sum is 30 for which the sum of their squares is a
minimum,

S=x"+y’ x+y=30
Smx2+(30—x)2 y=30-x
§'=2x+2(30-x)(-1)=0=4x-60=0

x=15

The answer is 15.

1
Location Problem: Find the only value not included in the range of y =14——.
. X

y=14——
X

The answer is 14.

) . . . x7 3x* 6x 4x?
Treasure Problem: How many inflection points are in the graph of f(x) R TS ?

oyt I e 165 NN N
6 5 e 0--n-- O++++++ 04 +++++

FI(x)=x"=9x* +24x" —16x* =0 () | l I

x*(x® —9x" +24x-16)=0 0 1 4

)cz(x-~1)()c—4)2 =0

Only point of inflection is at x =1

The answer is 1.

© 2012 www.mastermathmentor.com St Schwartz




AB Clue Problem Set # 14

numbers whose sum is 30 for which the sum of their squares isa

Suspect Problem: Find the larger of two

minimum. . 4 P
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1o that suspect number on your clue card and write # 14 as your set.

The answer is: _t =¢_. Cross out

w

Location Problem: Find the only value not included in the range of y =14——.

n\‘%
* The answer is: \ L‘fi . Cross out that suspect number on your clue card and write # 14 as your set.
7 6 5 4
. . . . %7 3x° 6x° 4x
Treasure Problem: How many inflection ponts are 1n the graph of f (x) =510 + =3 ?
L Yo fobobes

r clue card and write # 14 as your set.

The answer is: ij . Cross out that suspect nmumber on you
Stu Schwartz
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AB Clue Problem Set # 15 Solutions

Suspect Problem: Find lim —s 60x j 120
s+22x " +6x +2x—4
1 60(x +2)
x—-2 2(353 +3x%+x -~2)
60(x +2)

2% +2)(Jc2 +x —-])

lim 60 __30 30
x+22(x2+_x—1) 421

The answer is 30.

Location Problem: Snow falls intermittently accumulating on the ground at a rate (inches/hour) given by the
equation f(f) =¢"sins’ +2.5 where ¢ is the number of hours that storm is overhead. To the nearest inch, how

much snow will accumulate in the first two hours of the storm?

2
R= _[(12 sint® + 2.5) dt u=t>,du=3tdt
1]
1 b 2
ng_[sinu du+ [2.5dr t=0,u=0,=2,u=8
0 0

R= ?[cosu]g +[2.5¢];

R= _—10038 + 1 +5=5381 (Note that in the interval [0,2] there is a time when the snow is actually melting!)

The answer is 5.

Treasure Problem: A particle moves along the x-axis with a ‘velocity given by v(1) = _—; £ +21° +18¢. What is

the maximum acceleration of the particle on the interval [0, 4] 7

-1 o R ¢ R
W)= — £ +26+18¢
E a(t) | | |

a(fy=—1"+4r+18
a{f)=-2+4=0=1=2
a(2)=—4+8+18= 22

0 2 4

The answer is 22.

© 2012 www.mastermathmentor.com Stu Schwartz




AB Clue Problem Set # 15

s
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Suspect Probiem: Find lim
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The answer is: '3 0. Cross out that suspect number on your clue card and write # 15 as your set.

Location Problem: Snow falls intermittently accumulating on the ground at a rate (inches/hour) given by the
equation f (r) = sinf® +2.5 where ¢ is the number of hours that storm is overhead. To the nearest inch, how

much snow will accumulate in the first two hours of the storm? i e
Gley s 0 uld/ & N

=
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The answer is: \;‘é . Cross out that location number on your clue card and write # 15 as your set.

o -1 .
Treasure Problem: A particle moves along the x-axis with a velocity given by v(t)= 3 £ +2¢ +18r. What is

the maximum acceleration of the particle on the interval [0, 4] ? ( Q

&
The answer is: D Cl . Cross out that treasure number on your clue card and write # 15 as your set.

© 2012 www.mastermathmentoy,com Stu Schwartz




AB Clue Problem Set # 16 Solutions

-t 9
Suspect Problem: The acceleration of an object is given by the function o) = >t Also, at time 7 =0, the

velocity of the object is -2, Find the difference between the distance and the displacement traveled by the object
to the nearest integer from ¢ =0 to ¢ = 10.

-f 9 10 107 2 3 2 10

W1) = j(?"']}“” displacement = Iv(t) dt = J'(me + 21‘ - 2] dt= [:—t- +—9¥t—~-2t} =9.167
) 7 0 4 4 12 8 o

Wi)= —+—t+C 10 1 19 8

) 4 distance = I|v(r)| dtzjv(z) dr+_[v(r) dr—fv(t) dt=19417

W0)=C=-2 0 0 8 1
2 g difference =19.417-9.167=10.25 = 10

w(1) = _+Zt_ 2

The answer is 10.

ax® +1,x=1 L i _ b
If f(x) is differentiable, find the value of —.

Location Problem: f(x)=
bx~3,x<1 2a

lim f(x)=a+1 limf(x)=b-3=>a=b—-4
x—-1* e
2x>
f'(x)z{zax 2l lim f'(x)=2a lim f(x}=b=2a=b
bx <1 Kt s
b
a=2a-4=a=4h=8= —=1
2a

The answer is 1.

Treasure Problem: Given that f{x) = x*—5 on the interval [0, 50.2], find the value of ¢ to the nearest integer
guaranteed by the mean value theorem for integrals.

502
j' (x*-5) dx
... D
fle) 502
41917.669
=—— " 835013
fle)=—"%3
c?—5=835013 = ¢* = 840013
c =28.983 =29

The answer is 29,

© 2012 www,mastermathmentor.com Stu Schwartz



AB Clue Problem Set # 16

. -t 9 .
Suspect Problem: The acceleration of an object is given by the function al 1) :?+ e Also, at time 7 =0, the

velocity of the object is -2. Find the difference between the distance and the displacement traveled by the object
to the nearest integer from ¢ = 0 to ¢ = 10. 1 > Q+t sy Y
. . . . - . @j ' pooA eV |

},L

..... L o

x,w»/ '
SN 7Y
A d%ﬁ"%ﬂikv (N Y TG e = Lo, z-qdr)
. Cross out that suspect number on your clue card and write # 16 as your set,

e

2+, >1}
Ty If f(x) is differentiable, find the value of L
_3,x<1 2a

Locatmn Problem: f (x)=

QC&”"ZGM

{n 4% = by ~

The answer is: L . Cross out that location number on your clue card and write # 16 as your setf.

Treasure Problem: Given that f(x) =
__guaranteed by the rean value theorem for mtegrals

Fry g v‘l
&

Q‘M\

x* =5 on the interval [0, 50.2], find the valﬁgf ¢ to the nearest integer

S 385013

P
T T T S,

(’7”} 1y

Y
The answer is: f;}' i, Cross out that treasure number on your clue card and write # 16 as your sef.

© 2012 www.mastermathmentor.com Stu Schwartz




AB Clue Problem Set # 17 Solutions

Suspect Problem: A particle is moving along a straight line with position function s(f)=tan™'z—In¢. To the
nearest integer what is the particle’s acceleration at f = 0.3877

s(f)=tan™ 7 —Inz
1
v(f)= E+t t
-2t 1
alt +—
O= oy te
a(.387) il 2 L _6001~6
[1+ (387 (3%7)

The answer is 6.

Location Problem: What is the maximum value of f(x)=x"+x"— % X+ % x on the interval [-2, 2] ?

L Sl B Bk Yo DA 82

17 1
)= 4x> +3x*— x4+ —= ()
f(x) X X X

x=-1.902,0.062] 092
f(~1.902) = -10.119

/(0.062) = 0.015

(~
( -
A 092) ~1.797 :
=0 =t
(2=~
f(2)=8
The answer is §.
: 4
Treasure Problem: Find the sum of the x-values of the inflection points of f(x) = f—z —xP 2749

f’(x)=5§-3x2+5x+w/’7 NS RN N

fx)=x" ~6x+5x=0 +++++++4+0----rrmm e O++++++
(x-1Xx-3)=0=2x=1x=5 _f”(x) | |
[+5=6 -I 5

The answer is 6.

© 2012 www.mastermathmentor.com Stu Schwartz




AB Clue Problem Set # 17

Suspect Problem: A particle is moving along a straight line with position function s(z)=tan™'t~Int. To the

nearest integer, what is the particle’s acceleration at £ = 0.387?
s § =0

- . \ DU TR A I NS . W o (posn)
NIS B E T . . b (1,(0‘383} = nggégwﬁﬁim —
‘\ f \{m ! 7 [ g
, , . _ : _ . . . ‘ {i+ 535" J L

%,

Y S
. 1‘ \h - . \ i ,‘“ { = } (Z‘i"\) = (/"k * ‘%A ﬁ SN .
oty = i 3 o.lesria (.09 ]

S A
N & )
(1% t°

The answer is: (;2 . Cross out that suspect number on your clue card and write # 17 as your set.

. 17 1
Location Problem: What is the maximum value of f(x) = x" +x’ - = x S%on the interval [-2,2] ?

£y

i
i

L /

Celle POy

~ 1447
SN B ?m«::nm.:m..v@}.wwﬁ;—aw ;
_ ?%%?” ™ f Ty o )

The answer is: % . Cross out that location number on your chie card and write # 17 as your set.

4 2
. . : . 5
Treasure Problem: Find the sum of the x-values of the inflection points of f(x)= % —x*+ % +xv7+9.
g o
) ( S EIRE ‘
. ;
Py )
£ Lo &
\7 =t PR
?i‘y 5 ‘\Z S 4 ”_ﬁ.f{j g
.- '
D . {y - )

Lo
The answeris: __— . Cross out that treasure number on your clue card and write # 17 as your set.
© 2012 www.mastermathmentor.com Stu Schwartz



AB Clue Problem Set # 18 Solutions

Suspect Problem: Find the derivative of y =sin (20x)+cos™ (9x) +tan™'(2x) at x = 0.

W9 2
V1—400x%  A1-81x2 1+4x°
¥(0)=20-9+2=13

The answer is 13.

Location Problem: The temperature of a city for the 24-hour period starting at 12 noon is given by the

equation T(¢)=19+15 sin[%ﬁ where ¢ is the number of hours after 12 noon. Find the average temperature of

the city to the nearest integer from 12 noon until 6 AM the next morning.

!

=]

[19 +15 Sin[n—tﬂ dt
12

S Sy

18
180 (mx\|"
19¢— —COS{——):| 342 + @
{ (| 12/, _ P
18

=22.183

The answer is 22.

Treasure Problem: The graph of f(x)= j (15:2 287+ 24) dt is concave up on {a,b) . Find b - a.
0

F'(x) = 30x—6x* =0

F(x)= %[j(mz ~21*+24) dr}z 15x% - 2x° +24
0

6x(5—x)=0= x=0,x=5f(x) = [ (15~ 21> +24) dt
o

N
f(x)

++++++++0

.............. o

N~

++++ 4+

(0]

5

© 2012 www mastermathmentor.com

The answer is 5.

Stu Schwartz



AB Clue Problem Set # 18

Suspect Problem: Find the derivative of y =sir'(20x)+cos™(9x) + tan"(2x) at x =0,

dy

chy L
\{ (o) 22

Yop-alb D
%160\ Z'O Q + 2, = E j,‘,b

7
The answer is: LS . Cross out that suspect number on your clue card and write # 18 as your set.

Location Problem: The temperature of a city for the 24-hour period starting at 12 noon is given by the

equation T(t) =19+15si ];J where ¢ is the number of hours after 12 noon. Find the average temperature of

- AN
the city to the nearest integer from 12 noon until 6 AM the next morning. Wi G0

g\(ﬁ’“) GXSTAN ST E"‘"E‘{‘f iﬁﬁ fﬁ“‘”’*‘{ {j? S

oo €0 2 F

The answer is;

. Cross out that treasure number on your clue card and write # 18 as your set.
© 2012 www.mastermathmentor.com
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AB Clue Problem Set # 19 Solutions

5 1
ax +—,x21
Suspect Problem: Let f(x)= . If the function is differentiable, find the sum of a + b.
bx—— ., x <l
. 1 ) 10
mpfE=ary W=y
at+—1—=b—&m:»r’)zcit-!~E
3 3
, 2ax,x =21
1) _{b,x <1
lim f(x)=2a lim f(x)=b
xolF X317

2r;1£:b:',52421£=az+u=>a=1—l andb=g~w2n—
3 3 3

a+b=11

The answer is 11.

Location Problem: The rate of change of atmospheric pressure P with respect to the altitude 4 is proportional

to P provided that the temperature is constant. At 150 C, the pressure is 101.3 pounds per square inch (psi) at
sea level and 87.1 psi at height & = 1000 m. Find the pressure in psi at the top of a mountain with an altitude of
8,200 meters. Round to the nearest integer.
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] P =101.3¢%"% =28.92 =~ 29
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The answer is 29.

Treasure Problem: Find the area of the region bounded by the two functions y =x’ and y =3x—2. Round to
the nearest integer.

Amj[xg—(3x—2)]dx x3—3x+2x0:>(x—1)2(x+2)

4 2 i
A=|Z 3 o,
4 2 ,

A=Y 30 (4—6-a)=675
42

The answer is 7
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AB Clue Problem Set # 19
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Suspect Problem: Let f(x)= 0 . If the function is differentiable, find the sum of @ + b.
bx— ? X < i .
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The answer is: 5 / . Cross out that suspect number on your clue card and write # 19 as your set. R bR

Location Problem: The rate of change of atmospheric pressure P with respect to the altitude 4 is proportional
to P provided that the temperature is constant. At 15° C, the pressure is 101.3 pounds per square inch (psi) at

sea level and 87.1 psi at height £ = 1000 m. Find the pressure in psi at the top of a mountain with an aintude of
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The answer is: &]‘”\ Cross out that Iocation number on your clue card and write # 19 as your set.

Treasure Problem: Find the area of the region bounded by the two functlons y=x andy=3x-2. Round to
. ? -
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