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CALCULUS AB
SECTION I, Part A
Time—1 hour

Number of questions—30
NO CALCULATOR IS ALLOWED FOR THIS PART OF THE EXAM.

If f(x) = (2x*+5)",thenf'(x) =

f'(x) =7(2x? +5)°

X (B
1 —
f3x+12dx—
J L —1Jd(x+4)d i+ al+c
x+12773) Txya T30
X B
5—x '
If f(x) =~ then f x) =
) —(x3+2)—(5—-x)2x 2x3—15x%2-2
fl(x) = 3 > = = >
(x3+2) (x3+4+2)
E=E (O
t 0 0.5 2 3
(D) 20 60 40 30

The table above gives the velocity v(t), in miles per hour, of a truck at selected
times t, in hours. Using a trapezoidal sum with the three subintervals indicated
by the table, what is the approximate distance, in miles, the truck traveled
from time t =0 to t = 3?

t 0 0.5 2 3

v(t) 20 60 40 30

s(t) 20 75 35

sum 130
ZR (B)

If f(x) = sin(x? + m), then f’(\/ﬁ) =

f(x) = sin(x? + m) = —sin(x?)

f'(x) = —cosx? (2x)

f'(2n) = —{cos[Zn]}(Zm) = —2\2m
ER (A

If fis the function given by f(x) = 3x% — x3, then the average rate of change
of fon the closed interval| 1, 5]is

f()=3-1=2
£(5) = 75— 125 = —50
[fG)—fM)] -50-2 _

X B

-13

It f4—10g(x)dx = —3 and f46g(x)dx =5, then f_elog(x)dx -
6

4 6
J g(x)dx = f g(x)dx +J g(x)dx=3+5=8
-10 10 4
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= (D)

If f'is the function given by f(x) = e*/3, which of the following is an

equation of the line tangent to the graph of f at the point( 3 In 4,4) ?

=)
o= -2

e

et

s y=fx)

14

The graph of a function fis shown above. Which of the following expresses
the relationship between

2 3 3
f f(x)dx,f f(x)dx,and f fx)dx
0 0 2

&= (D)

10.

foz(x3 + 1)Y2x2%dx

2 1 2 1 (x?
f (x3 + DY2x2%dx = §f 3+ DY2d@3+1) = 3
0 0

rol wo| +

~ oY 09
EE A

11.

If x2 4+ xy — 3y = 3, then at point (2,1), % =

dy y _dy
a—2x+y+xd——35—0
G-y

X dx xTy

dy —2x-—y

dx x—3

(dy) _—4—1_5

dx (2'1)_ 2—3 -
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12.

The number of gallons of water in a storage tank at time ¢, in minutes, is
modeled by w(t) = 25 —t? for 0 <t < 5. At what rate, in gallons per
minute, is the amount of water in the tank changing at time ¢ = 3 minutes?

w'(t) = =2t
w'(3) =-6
E% (D)

13.

1

\

L Y VA Y W W L A T A N W WO WO SO
AN N W D W U W W R O W N N N N N
________ 44 — — — — — — — —
/S /S 7 L L L L L K S L S S S S S S
/S
VAR AR A AR A A A A S A S A A S A A |
VAR AR A A A A Y A S A S A A A A A |
/ /S S S S S S
/S /S /L S S S S S S S S S S S S S
JS 7 7 7 7 7 7 /8 /7 7 7L L L S S S
VR P A A A A A A A A A A A A A
R T
SN S S SSSSSS
VAV VAV AV SV A VAV AV
A A Y A Y Y A A Y R A B B

Shown above is a slope field for which of the following differential equations?

dy _y*(4-y)
dx 4

EZ (D)

14.

The weight of a population of yeast is given by a differentiable function y,
where y (t) is measured in grams and ¢ is measured in days. The weight of the

. . . d .
yeast population increases according to the equation d—z = ky, where kis a

constant. At time ¢ = 0, the weight of the yeast population is 120 grams and is
increasing at the rate of 24 grams per day. Which of the following is an
expression for y (t)?

120 et/5 =
EE B
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y y

Graph of f Graph of g

15. The graphs of the functions f and g are shown in the figures above. Which of
the following statements is false??

}Citri(f(x)g(x + 1)) does not exist
EE ©

16. Let fbe the function defined by f(x) = —3 + 6x% — 2x3. What is the largest
open interval on which the graph of f'is both concave up and increasing?

f'(x) = 12x — 6x?
f'"(x)=12—-12x
(0,1)

ER (A

17. A particle moves along the x-axis so that at time t > 0 t its position is given by
x(t) = 12e~sint. What is the first time t at which the velocity of the particle is
zero?

x'(t) = —12e tsint + 12e tcost = 0
sint =cost =>t=mn/4
ER (A

18. Let F be the function given by F(x) = f(;c(tan(St) sec(5t) — 1)dt. Which of
the following is an expression for F'(x)?

tan(5x) sec(5x) — 1
EE D)

19. Let f'be the function given by f(x) = 2 cosx + 1. What is the approximation for
A(1.5) found by using the line tangent to the graph of fat x = m/2?

f'(x) = —2sinx

. 7-[ —
f'(m/2) = —2sin (E) =-2
m—2
EE ©
20. Let f'be the function given by f(x) = 2;;__22|. Which of the following is true?

f'has a jump discontinuity at x = 2.
X (O

21. If f(x) =Inx. Then lirr;w is
X—

1
3

x—3
limf(x)_f(s)—d(f) _ 1
x>3  x—3  dx l,—s |«

EE (A

x=3
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22. Which of the following is the solution to the differential equation % = %
with the initial condition y(0) = e for x > — %?
dy 2y N dy  dx . d(2y) d(2x+1)
dx 2x+1 2y 2x+1 2y 2x+1
(0)=
=>In2y =InQRx+ 1)+ C; = 2y = C;|2x + 1| =20 =Cy|2x0+1]|
= 26’ = Cl
x>—=

= 2y=2el2x+1] =32y =2e(2x+1) = y=ex+1)
ZX (B

23. The region enclosed by the graphs of y = x? and y = 2x is the base of a
solid. For the solid, each cross section perpendicular to the y-axis is a
rectangle whose height is 3 times its base in the x - plane. Which of the
following expressions gives the volume of the solid?

{y = x? N {(O'O)
y=2x (24)
The region enclosed by the graphs of y = x2 and y = 2x is:

2 1
Yy
fO(Zx—xZ)dxzj; (E—ﬁ)dy

EER (A

24, If the average value of a continuous function fon the interval [ —2 ,4 ] is 12,

what is f_42 % dx?

J4f(x)dx =12x(4—-(-2)) =72
-2

72/8=9
ZR (O

y
A
\f\y=f(x)—
1
Ol 1 ~
= g(x)
)/y 8
\
N

25. The figure above shows the graphs of the functions fand g. If h(x) =
f(x)g(x),thenh'(2) =

1
fx) = E(x +2)
gx) =-2(x+5)
1
h(x) = f(x)g(x) = E(x +2)[-2(x+5)] = —(x+2)(x +5)
=—x2—-7x—-10
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h(x)=-2x—-7
R(2)=—-4—7=-11
Ex (D)

3x
26. lim e+

X—00

X
__In(e?)
lim =
X—00 X

R (C

y

\y\sz(x)

27. The graph of f’, the derivative of the function fis shown in the figure above.
Which of the following statements must be true?
L f'is continuous on the open interval( a , ).
1L II.f'is decreasing on the open interval( a , b )
I11. II1.The graph of fis concave down on the open interval(a, b)
I and II only

EE (B)

28. An isosceles right triangle with legs of length s has area 4 = %sz. At the

instant when s = /32 centimeters, the area of the triangle is increasing at a
rate of 12 square centimeters per second. At what rate is the length of the
hypotenuse of the triangle increasing, in centimeters per second, at that
instant?

At the instant when s =32, A = %SZ =16

1
dA d(3s?) 1 ds ds 12 12 3
L op="2 ) s —=l =
de de  2¥Vdt Tdt s V32 2
EX (B

29. The graph of which of the following functions has exactly one horizontal
asymptote and no vertical asymptotes?

=@+ 17!

y=x2+1

-1
y' =-1(x*+1)7% =

(x? +1)?
y' is continuous so no vertical asymptotes.
y’ =0 =2>x=+

x_l)ripoo Zri 0 : one horizontal asymptotes of y = 0

BEER (A

| 30. For a certain continuous function f, the right Riemann sum approximation of |
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) 02 f(x)dx with n subintervals of equal length is w for all n. What
is the value of foz f(x)dx?

o 2m+1)Bn+2) . 6n’+10n+4
lim =lim— =6

ERE B
END OF PART A

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON PART A ONLY.
DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.
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CALCULUS AB
SECTION I, Part B
Time—45 minutes
Number of questions—15

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON

THIS PART OF THE EXAM.

76.

-t

4 3 2 10 1 2 3 4

Graph of f

The graph of a differentiable function fis shown in the figure above. Which of
the following is true?

13 <f(0)<f(=2)
X (D)

77.

x3+sinx
x2+2

Let H (x) be an antiderivative of If H(5)=n, then H(2)

-5.867
HE B)

78.

The continuous function f is positive and has domain x >0. If the asymptotes
of the graph of f are x=0 and y=2, which of the following statements must be
true?

Asymptote at x=0: lir(r)1+ f(x) =
X

Asymptote at y=2: lim f(x) = 2
X—00

EE ©

79.

A file is downloaded to a computer at a rate modeled by the differentiable
function f{?), where ¢ is the time in seconds since the start of the download and
f(?) is measured in megabits per second. Which of the following is the best
interpretation of f'(5) = 2.8?

At time ¢ = 5 seconds, the rate at which the file is downloaded to the computer
is increasing at a rate of 2.8 megabits per second per second.

E= (B)
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80. The function f'has first derivative given by f'(x) = x* — 6x? — 8x — 3. On
what intervals is the graph of f concave up?

f"(x)=4x3—12x-8>0
24x+DEx-2)(x+1)>0
=(2,0) only

EE (W)

Graph of f

81. The graph of the function f'is shown above for —2 < x < 2. Which of the
following could be the graph of an antiderivative of /'?

M-2Z- TR 20, AR RBCH /KR!

TR (CY)

82. A particle travels along a straight line with velocity v(t) = 3e~%/2 sin(2t)
meters per second. What is the total distance, in meters, traveled by the
particle during the time interval 0 <t < 2 seconds?

Integration by parts:
d[ ] = dv+ du_ —
uv ud Ud =uv' +vu
=>uv=fuv’dx+fvu’dx=fudv+fvdu
udv =uv — | vdu
e Stepl

u = sin(2t),du = 2 cos 2t dt
_t _tr—1
v=-=e 2dv=ce Z(T)dt
s(®) = J 365 sin(20) de = 3(=2) J 2 [e‘% (_—1)] sin(2¢) dt
0 0 2
= —6f sin(2t) d(e_%)
° t 2 ¢t
= —6|(sin2 2 - “2d(sin 2
[(sm t) (e 2) foiz (sin t)]
t t
= —6|(sin2 2)-2 2 2td 1
[(sm t) (e 2) foe 2cos 2t t] (1)

e Step?2
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u = cos(2t), du = —2sin2tdt
t t /—1
v=e 2 dv=e2 (7) dt

2t 2 _tr—1
f e 2c052tdt=—2f e 2<—>c052tdt=—2f
0 0 2 0

t 2t
=-2 [(cos 2t)e 2 — f e 2d(cos 2t)]
0

2 t
cos2td(e 2)

t 2 ¢
-2 [(COS 2t)e 2+ 2f e 2sin2t dt]
0

A
-2 [(cosZt)e 2+§f 3e ZSintht]
_t 2 ’
=-2 [(cos 2t)e 2 +§s(t)] (2)

e Step3
t 2 ¢
(1) = s(t) = -6 [(sin 20) (e‘i) - zf e7Z cos 2t dt]
0
plug (2) into (1) =
s(t) = -6 [(sin 2t) (e_%) -2 {—2 [(cos Zt)e_% + %s(t)]}]
s(t) = -6 [(sin 2t) (e_%) + 4(cos Zt)e_% + gs(t)]
t t
s(¢) = —6(sin 2¢) (e‘i) — 24(cos 2)e”Z — 165(t)
17s(t) = —6(sin2t) (e_%> — 24(cos 2t)e_%

£12

(t)—[ © i Zt( ‘%) 2% cos2t) ‘E]
S = 1751n e 17 COS e .

s(t) = (%sino % + %(cos O)eo) - (

6 sin4+24cos4)
17 e 17 e

(©) = 24 ( 6 sin4 + 24cos4> 2261

WET T\ 17 =
EE (D)

83. Let fbe a function with derivative given by f'(x) = 2?2 for -1<x<9. At

. Let fbe a function with derivative given by =~z for-1<x<9.
what value of x does f attain a relative maximum?
, _ x3-8x2+43 x3—8x*+3=0
P =tgt=0 s PRS0
x = —0.591,0.638,7.953
for -1<x<9 x = 7.953
)

84. The number of bacteria in a container increases at the rate of R (t) bacteria per
hour. If there are 1000 bacteria at time ¢ = 0, which of the following
expressions gives the number of bacteria in the container at time ¢ = 3 hours?

3
1000 + J R(t)dt
0
ZE (D)
85. The function g is continuous on the closed interval [1, 4] with g(1)=5 and

g(4)=8. Of the following conditions, which would guarantee that there is a
number c in the open interval (1,4) where g’(c)=1?

A, MREAX[E ER—FELE. XMIRe (0)=4/3?
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| 2 B (gis differentiable on the open interval (1, 4).)

86.

fe) =x(x—1?%(x+2)°
g' ) =x(x—-1*x+2)3+1
h'(x) = x(x—1)?(x+2)3 -1

The twice-differentiable functions f, g, and /# have second derivatives given
above. Which of the functions £, g, and / have a graph with exactly two points
of inflection?

ZEECHER, B2MER.
R TERME AL, METENE RN
F¥Ikre 2O0KH

fand g only
EE (©)
X 1 2 3 4 5
/&) 9 4 0 -3 5
87. The table above gives values of a function f at selected values of x. If fis

twice-differentiable on the intervall 1 < x < 5, which of the following
statements could be true?

SeE RBEE,

—[e SEEE TERN: PAR

— eI SEFM: concave upward = ° 2 increasing
EE (B)

88. Let f'be the function defined by f(x) = In(x? + 1). and let g be the function
defined by g(x) = x5+ x3. The line tangent to the graph of fat x=2 is
parallel to the line tangent to the graph of g at x equals ax equals a x = a,
where ais a positive constant. What is the value of a?
f(x)=In(x?+1)
f1e = x?+1

! 2) = = —
f'@ 224+1 5
g(x) =x>+x3

1
g'(x) =5x*+3x2 = =
25x*+15x2—-1=0
-3++13 Vi3 -3

2 = —_ = = =
x4 = 10 >x=a 10 0.246
A20.246, {BRECZ0.4477
BEE (CM?)

89. Let f'be a continuous function for all real numbers. Let g be the function

defined by g(x) = [ 1x f(t)dt. If the average rate of change of g on the
interval 2 < x < 5 is 6, which of the following statements must be true?

9(x) = f F©)dt = f() = g'(x)
1
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The average value of fon the interval 2 < x <5 is6
EE (A)

90. For any function f, which of the following statements must be true?

L. If fis defined at x = a, then lim f(x) = f(a)
xXx—-a
IL. If fis continuous at x = @, then lim f(x) = f(a)
xX—-a
IL. If fis differentiable at x = @, then lim f(x) = f(a)
xX—-a

II and III only
EE (©)

END OF SECTION I

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON PART B ONLY.
DO NOT GO ON TO SECTION II UNTIL YOU ARE TOLD TO DO SO
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CALCULUS AB
SECTION II, Part A
Time—30 minutes

Number of questions—2
A GRAPHING CALCULATOR IS REQUIRED FOR THESE QUESTIONS.

1. A particle moves along the x-axis so that its velocity at time ¢ is given by

6-13t*+12
v(t) = t°-13t7+12

o At time ¢ = 0, the initial position of the particle is x = 7.

(a) Find the acceleration of the particle at time = 5.1.
) (6t5 —52t3)(10t3 + 3) — (30t2)(t® — 13t* + 12)
a(t) =v'(t) =

(10t3 + 3)2
a(5.1) = 6.4918

(b) Find all values of 7 in the interval 0 < t < 2 for which the speed of the

particle is 1.

t® —13t* + 12
vt)=—————=
10t3 + 3

t® —13t* +12 =10t3+ 3
t6 —13t*—10t3+9=0
t=0.772 or t=1.401

(¢) Find the position of the particle at time ¢ = 4. Is the particle moving toward
the origin or away from the origin at time ¢ = 4? Justify your answer.

4 4¢6 —13t* + 12
s(t)y=7 +J v(t)dt =7 +f —————dt = 6.712
0

o 10t3 +3

(4)_46—13x44+12_780_1213>0
Ve T 0% 43 +3 643

The particle is moving away from the origin at time t=4.

(d) During the time interval 0 < t < 4, does the particle return to its initial
position? Give a reason for your answer.
s(0)=7
s(1) =9.4 > s5(0)
s(4) =6.7 <s(0)
The particle must have returned to its initial position during the time interval
0<t<4
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Y
A

401
35+ y=a()
301
25
20
57 y=b(1)
10- i
54 |

:

T

0 1 2 3 4 5
2. During the time interval 0 < t < 4.5 hours, water flows into tank A4 at a rate
of a(t) = (2t —5) + 5e25"¢ Jiters per hour. During the same time interval,
water flows into tank Bat a rate of b (t) liters per hour. Both tanks are empty at
time ¢ = 0. The graphs of y = a(?) and y =b ( ¢ ), shown in the figure above,
intersect at =k and =2.416.

(a) How much water will be in tank 4 at time ¢ = 4.5?
4.5

4.5
f a(t)dt = (2t — 5) + 5e?sintdt = 66.53 (liter)
0 0

(b) During the time interval 0 <t < k hours, water flows into tank B at a constant
rate of 20.5 liters per hour. What is the difference between the amount of water
in tank 4 and the amount of water in tank B at time 1=k ?

Figure a(t) and b(t) intersect at =k = a(1)=20.5 = k=0.892

k k
J 20.5dt—J a(t)dt = 10.60
0 0

(¢c) The area of the region bounded by the graphs of y=a(?) and y=b(t) k <t <
2.416 is 14.470. How much water is in tank B at time t =2.416 ?

The water in tank B ate time t=2.416 is:

k k
JZO.Sdt+J b(t) dt
0 0

2.416 2.416

a(t) dt — f b(t)dt = 14.470
k

2.416
f [(a(®) — b(®)] dt = j
k

2.416 2.416 k
f b(t)dt = f a(t) dt — 14.470
k k

k k
J, 20.5dt + [ b(t) dt=48.31
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(d) During the time interval 2.7 <t < 4.5 hours, the rate at which water flows
into tank B is modeled by w(t) = 21 — J_Lgt)z

w(t)—a(t) increasing or decreasing at time ¢ = 3.5 ?
Show the work that leads to your answer.

liters per hour. Is the difference

w'(3.5) —a'(3.5) = -1.143 <0
the difference w(?)—a(?) is decreasing at t=3.5 .

END OF PART A
IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON PART A ONLY.
DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.
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CALCULUS AB
SECTION II, Part B
Time—1 hour
Number of questions—4
NO CALCULATOR IS ALLOWED FOR THESE QUESTIONS.

Graph of f
The graph of the function f, consisting of three line segments and a quarter of a

circle, is shown above. Let g be the function defined by g(x) = [ 1x gt)dt

(a)

Find the average rate of change of g from x =— 5 to x =5.

g(5)—g(=5) 12—-(m+7) 5-m
5—(=5) 10 10

(b)

Find the instantaneous rate of change of g with respect to x at x = 3, or state
that it does not exist

g'(x)=f(x)
gB)=fB)=4

The instantaneous rate of change of g at x=3 is 4.

(©)

On what open intervals, if any, is the graph of g concave up? Justify your
answer.

The graph of g is concave up on -5<x<-2 and 0<x<3, because g '(x)=f(x) is
increasing on these intervals

(d)

Find all x-values in the interval — 5 <x <5 at which g has a critical point.
Classify each critical point as the location of a local minimum, a local
maximum, or neither. Justify your answers.

2’(x)=f(x) is defined at all x with -5<x<5

2’(x)=f(x)=0 at x=-2 and x=1.
Therefore, g has critical points at x=-2 and x=1.

g has neither a local maximum nor a local minimum at x=-2 because g’ does
not change sign there.

g has a local minimum at x=/ because g’ changes from negative to positive
there.
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x 0 1 2 3 4 5 6
) 4 3.5 2 0.8 1.7 5.8 7

4. The function f'satisfies ' (0) = 20. The first derivative of fsatisfies the
inequality 0 < f'(x) < 7 for all x in the closed interval [ 0, 6]. Selected
values of f' are shown in the table above. The function fhas a continuous
second derivative for all real numbers.

(a) Use a midpoint Riemann sum with three subintervals of equal length indicated
by the data in the table to approximate the value of f'(6).

6
J f’(x)dx=2-3.5+2-0.8+2-5.8=20.2
0
6
£(6) - £(0) = f F1o0dx
0

6
f(6) =f(0) +f f'(x)dx = 40.2
0

(b) Determine whether the actual value of f'(6) could be 70. Explain your
reasoning.

6
f'(x) < 7,J f(x)dx <6-7 =42

0
= the actual value of f{6) could not be 70.

(c) Evaluate f; " (x)dx

4
[ freoax=rw-r@=17-2=-03
2

. . f(x)—20e*
(d) Find Ll_r)r(l) 05,0 10"

Jlci_r)r(l)(f(x) —20e*) =0
Li_r}r(l)(O.Sf(x) —-10)=0

Using L’Hospital’s Rule,

o fx) —20e* o f'(x) —20e* 4-20

lim ~——————=lim = = -
x—0 O.Sf(x) - 10 x—0 O.5f’(x) 0.5(4—)
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Let R be the region in the first quadrant enclosed by the graph f(x) = vcosx,
the graph of g(x) = e*, and the vertical line x = m/2, as shown in the figure
above.

(a)

Write, but do not evaluate, an integral expression that gives the area of R.

/2
Area = j (900 — F(x)) dx
0

(b)

Find the volume of the solid generated when R is revolved about the x-axis.
/2
Volumn = nf (g(x)? = f(x)?) dx

0

=1 2 e¥)2 — (Veosx) ) dx
[ (92 - (veosw)")
0

v
2. 5

=m| (e“* —cosx)dx
0
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(©)

Region R is the base of a solid whose cross sections perpendicular to the x-axis
are semicircles with diameters on the xy-plane. Write, but do not evaluate, an
integral expression that gives the volume of this solid.

Volumn = %J;)%TL’ (M) dx




Homework for 2024 winter vacation - Peter Muyang NI {E;ABH 20 / 20

6. For 0 <t < 6 seconds, a screen saver on a computer screen shows two
circles that start as dots and expand outward.

(a) At the instant that the first circle has a radius of 9 centimeters, the radius is
increasing at a rate of 3/2 centimeters per second. Find the rate at which the
area of the circle is changing at that instant. Indicate units of measure
A = mr?
dA ) dr
dt dt
aa 2w -9 3 27
- =27-9-2 =271
dtl,—g 2
When the radius is 9 centimeters, the area is changing at a rate of
271 (cm? /sec).

(b) The radius of the first circle is modeled by w(t) = 12 — 12e7%% for =0 <
t < 6, where w(t) is measured in centimeters and ¢ is measured in seconds.
At what time ¢ is the radius of the circle increasing at a rate of 3 centimeters
per second?

w'(t) = (=12)(—0.5)e %5t = 05t
66_0'5t =3
1
- 0.5t — _
2
0.5t =1 !
= —0.5t =In-
2
=t=2In2
The radius is increasing at a rate of 3 centimeters per second at time t =
2In2 seconds.
(¢) A model for the radius of the second circle is given by the function ffor 0 <

t < 6, where f{?) is measured in centimeters and # is measured in seconds. The
rate of change of the radius of the second circle is given by f'(t) = t? — 4t +
4. Based on this model, by how many centimeters does the radius of the
second circle increase from time =0 to =3 ?

3 1 t=3
f (t?2 — 4t + 4)dt = [—t3 —2t% + 4t]
0 3 t=0

1 1
=(5-33—2-32+4.3)—(§-o3—2-02+4.o)
=9-18+12=3

The radius increases by 3 centimeters from time 7= 0 to time /=3 seconds.

STOP
END OF EXAM



