


AB Review 05, Use your calculator ONLY on #2.

1. If?zyseczx and y=5 when x=0, then y=
X

(A) ™ +4  (B) ™ +5  (C) 5™ (D) tanx+5 (E) tanx+5¢"

2
2. (Calculator Permitted) The average value of the function f(x)=e™* on the closed interval [—1,1] is
(A) 0.70 (B) 0.75 (C) 0.80 (D) 0.85 (E) 0.90

3. If % = l, then the average rate of change of y with respect to x on the closed interval [1,4] is
X x

1 1 2 2
(A) = (B) ~n2 (©) SIn2 (D) £ (E) 2

4. Let f be a function with a second derivative given by f”(x)= x° (x—3)(x—6). What are the x-

coordinates of the points of inflection of the graph of £ ?
(A) 0 only (B) 3 only (C) 0 and 6 only (D) 3 and 6 only (E)0,3,and 6



5. A particle moves along a straight line. The graph of the particle’s
position x(#) at time ¢ is shown at right for 0<#<6. The graph 2+

has horizontal tangents at =1 .and t =5 and a point of .inﬂection L —
at t =2. For what values of ¢ is the MA the particle

increasing?— 5 1 l 1 | } |
(B)1<t<5 (C) 2<1<6 R 2/3 4 s 6
D only (E) 1<t<2 and 5<t<6

alb)=\| (8= O e = slopes,
—~

ﬂC(€,f —
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5 5
s 3+4) 93]
6. lim

h—0 h

(A)0O  (B)1 ©) 1—2 (D) the limit does not exist ~ (E) the limit cannot be determined

7. If f is continuous for a < x < b and differentiable for a < x < b, which of the following could be false?
oz S(b)=f(a
(A) f(c) :%

(B) f’(¢)=0 for some ¢ such that a<c<b.

(C) f has a minimum value on a <x<b.

for some ¢ suchthat a<c<b.

(D) f has a maximum valueon a<x<b.

b
(E) I f(x)dx exists
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ex+d for x<2
f(x)=

x> —cx for x>2
R ' .
9. Let f be the function defined above, where ¢ and Mm. If f is differentiable at x =2, what is
the value of ¢ +d ?

A -4 (B2 (OO0 D2 (B4

Cominn ity fia)=5ce,xs1
ZCﬁL\d:/L/jZ\C Slepes TN T
=Y4Y-C
b= = 5

/\@ |

10. Determine the y-iptercept of the tangent line to the curve( y ;gxz + 245at ix =5 ,>&
72 48 O~ 744 88
B) —— €) — D) — (E) — , S / 5
49 49 7 49 67 U = ?’ + 3 (X
yO=F a

Yx)’%[(@é&} Z&J) 2.5
a) = X =7 =3
j X) N = 49 25



11. (2002, AB-5) A container has the shape of an open right circular cone, as shown 1 the figure above. The
height of the container is 10 cm, and the diameter of the opening is 10 cm. Watgrjin the containeris

. . . . 3
evaporating so that its depth % is changing at the constant rate of ——

of water in the container when| 4 =5 cml. Indicate units of measure.

j* \/1// 4 %V M Losl7)o )

(c) Show that the rgga of t e volume of water in the container due to evaporation is directly
proportional to the exposed surface area/af the water. What is the constant of proportlonahty?
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AP® CALCULUS AB 2002 SCORING GUIDELINES

Question 5

f— 10 cm ——

A container has the shape of an open right circular cone, as shown in the figure

above. The height of the container is 10 cm and the diameter of the opening is 10 T

cm. Water in the container is evaporating so that its depth h is changing at the

-3
constant rate of o cm /hr.

(The volume of a cone of height h and radius r is given by V = l7r7"2h.)

(a) Find the volume V of water in the container when h = 5 cm. Indicate units l

of measure.

T 10 cm
h

(b) Find the rate of change of the volume of water in the container, with respect to time, when h =5 cm. Indicate

units of measure.

(c) Show that the rate of change of the volume of water in the container due to evaporation is directly proportional

to the exposed surface area of the water. What is the constant of proportionality?

2 1:V when h =5
(a) Whenh:5,7":§;V(5):l7r(§) 5:127r cm when
2 3 \2 12
r ) 1
(b)ﬁ—m,sor——h <
V=g ght b= s 4 _ Loy dh
3 \4 12 di 4 di V' as a function of one variable
dv 1 3 15 5 _
W= 7)) = in () or (9
1: OR
OR 5 dr
dt
WL (ot ) o1
dt 3 dt dt)’ dt  2dt dV
2 _—
4V i :lﬂ((§)(_i)+2(§)5(_i)) dt
dt h:577‘:% 3 4 10 2 20 < —2 > chain rule or product rule error
- —%57r cm%r 1: evaluation at h =5
dav. 1 ., dh 3 . 1 \sh A
(c) =g ZE:_EMLZ shows — area
3 3 2 1 1: identifies constant of
- _ 2 2 2 2 2
40 m(2r) 10" 10 M proportionality
The constant of proportionality is —%.
units of em® in (a) and cm%r in (b) 1: correct units in (a) and (b)
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T —-1.5 | =1.0 | =0.5 0 0.5

1.0
f(z) —1 —4 —6 & —6 @ —1
>

f(z) -7 | =5 | -3 0 3

12. (2002, AB-6) Let f be a function that is differentiable for all real numbers. The table above gives the
values of f and its derivative f” for selected points x in the closed interval =1.5< x<1.5. The second
derivative of f has the property that f”(x)>0 for =1.5<x<1.5.

15 Ccu ) Shyys inc

(a) Evaluate _[ (ﬂx) + i) dx. Show the work that leads to your answer.
0 [.S
256+ ’-f)a s

(2469 + 105) - (3 eyt o)
2N +405) — 3(-3

(b) Write an equation of the line tangent to the graph of f at the point wher¢ x =1 \Use this line to

approximate the value of f (1.2) . Is this approximation greater than or less than the actual value of
(
1.2)? Give a reason for your answer. &)
7(12) S e ————— + > fry=-4
Sine {75 cwcave ¢ £()=5
N =

on ~16< < I / ( -
OX /,2> Mg“"@v;_p/z«w/” A %:é'4+5(\<”> ’O@
[12) £(12) BZ(12)= -1+5(12)

(c) Find a positive real number » having the property that there must exist a value ¢ with 0 <c¢ < 0.5 and
f”(x)=r. Give a reason for your answer.

. 2x? —x—7 forx<0
(d) Let g be the function given by g(x)= . The graph of g passes through each of

2x% +x—7 forx>0

the points (x, f (x)) given in the table above. Is it possible that f and g are the same function? Give
a reason for your answer.



AP® CALCULUS AB 2002 SCORING GUIDELINES

Question 6
x ~15 | =1.0 | =05 0 0.5 1.0 1.5
f(z) ~1 —4 | -6 7 | —6 | —4 1
['(z) ~7 -5 ~3 0 3 5 7

Let f be a function that is differentiable for all real numbers. The table above gives the values of f and its

derivative f’ for selected points z in the closed interval —1.5 < z < 1.5. The second derivative of f has the

property that f”(z) >0 for —1.5 <z < 1.5.

15
(a) Evaluate fo (3f" (z)+ 4)dz. Show the work that leads to your answer.

(b)

()

Write an equation of the line tangent to the graph of f at the point where x = 1. Use this line to

approximate the value of f(1.2). Is this approximation greater than or less than the actual value of f(1.2)7

Give a reason for your answer.

Find a positive real number r having the property that there must exist a value ¢ with 0 < ¢ < 0.5 and

1"(c) = r. Give a reason for your answer.

Let ¢ be the function given by g(z) = [

2> —x —7 forz <0

2t> +x — 7 forxz > 0.

The graph of g passes through each of the points (ZL’, f(a:)) given in the table above. Is it possible that f and

g are the same function? Give a reason for your answer.

fm(?)f/(x) +4)dz =

0

L5 15
3f0 f(x)dx+fl] 4dz

1.5

= 3f(z) + 4z

0
y=5(x—1)—14

f(1.2) ~5(0.2) —4 = —3

3(—1—(=7)) +4(1.5) = 24

The approximation is less than f(1.2) because the

graph of fis concave up on the interval

1<z <12,

By the Mean Value Theorem there is a ¢ with
0 < ¢ < 0.5 such that

" _f/(O-S)_f/(O)_?’*O_ _
O =="5"0 ~o5 07"

lim ¢'(z) = lim (42 —1) = —1
B z—0"

lim (42 +1) = +1
z—0T1
Thus ¢’ is not continuous at z = 0, but f’ is

continuous at x = 0,s0 f = ¢.

OR

g"(z) = 4 for all z = 0, but it was shown in part

(c) that f”(c) = 6 for some ¢ = 0,50 f = g.

. antiderivative

.oanswer

: tangent line
: computes y on tangent line at z = 1.2

: answer with reason

. reference to MVT for f’ (or differentiability

of f)

: value of r for interval 0 < z < 0.5

: answers “no” with reference to

g/ or g//

: correct reason
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