AP® CALCULUS AB
2008 SCORING GUIDELINES (Form B)

Question 5

Let g beacontinuous function with g(2) = 5. The graph ¥

of the piecewise-linear function g’, the derivative of g, is | an (7. 1)

shown abovefor -3< x < 7. . If—l‘m//\ /

(a8 Find the x-coordinate of all points of inflection of the T ol '
graph of y = g(x) for -3 < x < 7. Justify your
answer.

(b) Find the absolute maximum value of g on the
interval —3 < x < 7. Justify your answer.

(c) Find the average rate of change of g(x) on the
interval -3< x< 7.

(-3,-4)

Graph of g’

(d) Find the average rate of change of g’(x) ontheinterval —3 < x < 7. Does the Mean Value Theorem

applied on theinterval —3 < x < 7 guarantee avalue of c, for -3 < ¢ < 7, suchthat g”(c) isequal
to this average rate of change? Why or why not?

(@ g’ changesfromincreasing to decreasing at x = 1; ) { 1: x-vaues
g’ changes from decreasing to increasing at x = 4. " | 1:justification
Points of inflection for the graph of y = g(x) occur at
x=1and x = 4.
(b) Theonly sign change of g” from positive to negativein 1:identifies x = 2 asacandidate
theinterval isat x = 2. 3: 4 1: considers endpoints

1 : maximum value and justification
_ -3, _ 3 _15
g(—3)—5+_[2 g(xX)dx=5+(-5|+4==%

2 2
9(2)=5
3

[ 1
9(7):5+ng(x)dx:5+(—4)+§:§

The maximum valueof g for -3< x< 7 is 1—25

3 15
© 9(-9(3) _2"2 _ 3 Y {1: difference quotient
7-(-3 =~ 10 5 "1 1: answer

(d) 9’(;)_—(9;)()‘3) - 1‘1(0‘4) :% 5. {1: average vaue of g’'(x)

. 1: answer “No” with reason
No, the MV T does not guarantee the existence of a

value ¢ with the stated properties because g isnot
differentiable for at least one pointin -3 < x < 7.
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Work for problem 5(a)
A+ pnts of nElecon | gf Shouid change Lom Tntreasing to c\eoreqsinﬂ,
o decreasing + intreash
A 9 * intreasing.
From D
Therefore, o= 1,4
Work for problem 5(b)
YA)=o or the endpsintg
- s A a5
A=-3 -+ = 22
yt A= 2
A=~ - _ xt - 0
G- g3y = 1
A= ge)zy
A= 61 9(6)T H—4r2v g = | therefore | +the  absolute moximum i -\—2 When %=-2.
A=
T sw)= 4 Ixixg = 3
Continue problem 5 on page 13.
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Work for problem 5(c)
9M-9¢-3) 2_ 15 2t 3
- 2 2 = = - e —
- . P-4 5
n-(13) 1o o
o
o]
g
g
g
[¢]
=3
2
S
Work for problem 5(d) g
e a g
Jm-9 (‘3): I~ (-4) _ v g
h=(-2) lo 2
But Medn Value Thegrom @ @ ped
doesnk- guarantee  a value o ¢ cuch that gl'¢c) = 4
because FomEmm  function g7 & ot differentioble G wi  wdlaos Ree
ot Some. ponts

GO ON TO THE NEXT PAGE.
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(4a -2)

Work for problem 5(a)
). =4
_\\qu Mﬂ«ﬁcn Ofﬂ,,e 7mfh is fhe/bomi' that j'(oi //)crem/ﬂ] éecome c/fcfecwe

(460) o 9’ o(effﬁasmj become iNcreage |

Work for problem 5(b)

IB-4t2=5

: S
. 3953:{4 \—'ZI

*JapI0q SIY) puoAaq alm J0u O(J

Continue problem 5 on page 13.
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Work for problem 5(c)

L - T |
=3 = 5 =lzet
Mewdle, 9= jm-cH%
=S5+
=3
2

=%,

Work for problem 5(d)

Yim—963) _ ”(“’L@
N-(=3) o
Wo, 1t deesn't quarantee, Since qla) s nit derEpEL derivated
A=, 4,

"I9pI0q SIYy) PUOAaq 91l 10U O(]

GO ON TO THE NEXT PAGE.
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Work for problem 5(a)

o pointe o Tutleotim  wst hat  t'c8)-0

Omd Chase Signs.

N gz, Zand b

Work for problem 5(b)

! Ot L QCZ):'E
: C80 J-)= 28
{4 {suly= 15 1-3)= 1%
b qusnds= ¢ S 11

ffgopdw-ox 07): 15 \
L5 ! 50 the o beolich marmum value
# 4 w&‘x:’? is 1.5

“IopI0q STY) PUOASQ 9)1IM 10U O(]

..,
f-sﬁ’(ﬁ)abi =

Continue problem 5 on page 13.
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Work for problem 5(c)

J:;g 153y

€ Chase -
awardgt haty st Chay o
- et IStOSte
o -
Work for problem 5(d) !

—‘-.{ y
ey R -1

Ty Mea, Lhlo Thognom opplicd s ~the
Tntervel —2 ¢ x <y yo_?ﬁg’k;‘f{w a valwe of C.
for —3< 0<7 sueh  +that  q'c) 7s 0@(40( To thy
GMUDIE Choge . Sng vhe rat s C/ha,ni-e e
Wt Omtinubus on g mtorvad

“IapIOq SIY) PUOAaq S1LM 10U O(]

GO ON TO THE NEXT PAGE.
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AP® CALCULUS AB
2008 SCORING COMMENTARY (Form B)

Question b

Sample: bA
Score: 9

The student earned all 9 points.

Sample: 5B
Score: 6

The student earned 6 points: 2 points in part (a), no points in part (b), 2 points in part (c), and 2 points in part (d).
The student presents correct work in parts (a), (c), and (d). In part (b) the student does not identify x = 2 as a
candidate, so the first point was not earned. The student finds the value of g(-3) but does not find the value at

the other endpoint, so the second point was not earned. The student did not earn the justification point since the

work is not sufficient to state that % is the maximum value.

Sample: bC
Score: 4

The student earned 4 points: no points in part (a), 3 points in part (b), 1 point in part (c), and no points in part (d).
In part (a) the student does not identify the correct values for the points of inflection. The student presents correct
work in part (b). In part (c) the student uses the fact that the average rate of change is the average value of g'(x)
and presents a correct integral. The student makes an error in calculating the value of the integral so earned only 1
of the 2 points. In part (d) the student has an incorrect result for the average value of g'(x), so the first point was
not earned. Although the student declares that “[t]he Mean Value Theorem . . . can not guarantee a value of ¢”
with the stated properties, the response includes the incorrect statement that “the rate of change is not
continuous.” Thus the student did not earn the second point.
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