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AB Review 07, No Calculator Permitted, unless specified to the contrary.

1. (Calculator Permitted) Let f be the function given by f° (x) =3¢%* and let g be the function given by

g(x)= 6x>. At what value of x do the graphs of f and g have parallel tangent lines?
(A) —0.701 (B) =0.567  (C) 0391 (D) —=0.302  (E) —0.258

2. The radius of a circle is decreasing at a constant rate of 0.1 centimeters per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per second?

0 p) (0.1°C  (B) (0.1)*zC

®) —(02)zC B ~(0.N)C  (©) —~— =

2
3. (Calculator Permitted) The first derivative of a function f is given by f”(x)= cos X —%. How many
X

critical values does f have on the open interval (0,10)?
(A) One (B) Three (C) Four (D) Five (E) Seven

. (2x—1)(3—x) )
* xlgl:o (x—1)(x+3) .
(A) -3 (B) -2 (©)2 (D)3 (E) nonexistent



5. Let f be the function given by f |x| Which of the following statements about f* are true?

I. f iscontinuous at x=0.
II. f is differentiable at x=0.
III. f has an absolute minimum at x=0.
(A) I only (B) II only (C) IIT only (D) I and III only (E) 1T and III only

S fos(24x = is}h@" S*C

6. If f is a continuous function and if F’(x)= f(x) for all real numbers x, then I w)dx 1 F( 2")(
)

| | | ZC‘C(? )
(M) 2F(3)-2F(1)  (B) JF(3)-3F(1) (©)2F(6)-2F(2) (D) F(6)-F(2) (B) JF(6)-2F(2)

’ y y
. , '
=f'(x) v§y=g’(n _y=h'(x)

R ~
/Y/\ o’i,"ao b

7. The graphs of the derivatives of the functions f', g, and /4 are shown above. Which of the functions f, g

\ﬁ

, or i have a relative maximum on the open interval a <x<b ?
(A) fonly (B)ygonly (C)honly (D) fand g only (E) f, g,and &



0(\ 6@»&
8. If @— ky and k is a nonzero constant, then y could be

5\ C%’Jc (A)2e’f¢§ ’ ©) M43 (D) kzy{\ (E)‘\?<

i v

pila
JZ’C"
A,

y-8-4,

9. 1If f(x)z(x—l)(x2+2)3,then f(x)=
W er(2 2] B exieon(Fe2] (© (2] (Pe3em)

(D) (+? +2)2 (72 —6x+2) (B) -3(x—1)(x’ +2)2

10. A particle moves along the x-axis with velocity given by v(t) =3¢2 +6¢ fortime £>0. Ifthe particle is at

position x =2 at time ¢ =0, what is the position of the particle at =17
(A)4 (B)6 )9 (D) 11 (E) 12



11. (2003, AB-6) Let f be the function defined by z

/_f/(;@
s noreres 8 -

(2) Is ' continuous at x =37 Explain why or why o 2= S )
/Z€—— ‘P 3 @ yz _ K
A+Ff><) z S(@LD A« +§3 {6 7
X>3 D EZ N E] 6 ,J_ 1)’
g&),sc,h—khwscx 3 ()@[ ) / + ( X 2)(
Since. 2L =2 ;[L[%z Vj Z§ (,5 _I>

2[7)
El

(b) Find the average value of f(x) on the closed interval 0 < x<5.

fﬁwﬁ/ S 09 4K

(c) Suppose the function g is defined by

Yz
g(x)= kx+1 forOS@
mx+2 f@S

Where k£ and m are constants. If g is differentiable at x =3, what are the values of k£ and m ?

el e Ve -
ﬂ;&a/—scs) 2 M) =SkEGaD, 0SS
X3~ ﬁ \-j’gh/),wz/ I z<x< S
)(-33-}’?0' \/ Slope
L———— (x)= /3}
- P L
P =




AP® CALCULUS AB
2003 SCORING GUIDELINES

Question 6

Let f be the function defined by

Jr+1 for0<z<3
f(ﬂ?)=[

5—1x for 3 <z <5.

Is f continuous at x = 37 Explain why or why not.

Find the average value of f(z) on the closed interval 0 < z < 5.

Suppose the function g is defined by
kvxz +1
g(z) =
mx + 2

for0 <z <3
for 3 <z <5,

where k and m are constants. If ¢ is differentiable at # = 3, what are the values of k and m ?

f is continuous at = = 3 because
lim f(z) = lim f(z) = 2.
z—3 z—3*

Therefore, l‘iné flz) =2 = f(3).

[ 1@ = [ fw)do + [ f@)de
3

5

2 3 1,
== 1)72 _ -

3(a:+) 0+(5:1: 57 ;
_(E_Z) (§_§)_@
- \3 3 2 2/ 3

1 p5 4
Average value: 3 fo f(z)dz = 3

Since ¢ is continuous at z = 3, 2k = 3m + 2.

k
g/(gj) —12Jxz +1
m for3<z<5b

for0<z <3

k
. / _ . / -
Jim gi(z) =7 and lim g'(z) = m

Since these two limits exist and ¢ is

differentiable at x = 3, the two limits are
equal. Thus Z =m.
8

8m:3m+2;m:§andk:g

1 : answers “yes” and equates the
values of the left- and right-hand
limits

1 : explanation involving limits

lzkﬁgf(x)dm~l—kf35f(a:)da:
(where k = 0)

1 : antiderivative of vz + 1 /

> 1 :antiderivative of 5 — x

1(: evaiuation and answerg
—

1:2k=3m+2
1:§:m

1 : values for & and m
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12. (2003B, AB/BC-1) (Calculator Permitted) Let e the function given by f' (x) =4x? =, and let ¢ be the

ling? 18 —3x, where 7 is tangent to the graph of /. Let R be the region bounded by the graph of f
and the x-axis, and let S be the region bounded by the graph of /', the line /¢, and the x-axis, as shown

above.

(a) Show t(hat ¢ is tangent to the graph 0@: f at the point x=3.
E/w _ 5/5 / 5
5(@= 32z 9 %ﬁ )

Jo-1er=7 [FR78x- 7

5.0, @@ 24232 7%@4%%7%

/QOQ’ ’F/X) @7/\ )(}3
Z@B’ ?%‘/ |

Q@-}A C v + L
— 2 T/

(b) Find the area of S'.

\

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

\/b(:TFij W’QB ,o>1 O@ W -
10 208"



AP® CALCULUS AB
2003 SCORING GUIDELINES (Form B)

Question 1

Let f be the function given by f(z) = 42° — 2%, and let !

£ be the line y = 18 — 3z, where £ is tangent to the y=/m

graph of f Let R be the region bounded by the graph of it

f and the z-axis, and let S be the region bounded by the

graph of f, the line ¢, and the z-axis, as shown above. 8 &

(a) Show that ¢ is tangent to the graph of y = f(z) at = X <
the point z = 3.

(b) Find the area of S.

(c) Find the volume of the solid generated when R is revolved about the z-axis.

(a) fl(z) =8z —32*; f/(3)=24-27=-3 1 : finds f'(3) and f(3)
f(3)=36-27=9 finds equation of tangent line
Tangent line at z = 3 is 2 or

1:
y=—-3(z—3)+9=—3z+18, shows (3,9) is on both the
which is the equation of line £. graph of f and line ¢

(b) f(x)=0atz=4 2 : integral for non-triangular region
The line intersects the z-axis at x = 6. 1 : limits

4 .
Area = %(3)(9) - fg (4$? — xg)dx 4 1 : integrand
— 7916 or 7.917 1 : area of triangular region
OR 1 ranswer
4
Area = 18 — 3z) — (42 — 2%))d
rea fg((S S:E)(w :E)):E
1
+ 5(2) (18 —12)
= 7.916 or 7.917
4 5 e
(¢) Volume = Ff (4x2 _ x?’) de 1 : limits and constant
0
3:4 1:int d
156.038) 0r/490.208 Hiesran
1 : answer
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