AP Calculus - Free Response
Solutions File

Unit 1 - Limits & Continuity
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AP Scoring Rubric

(d) lim E = —eo or Does Not Exist
=0t

1 : answer

Actual Solution Receiving Full Credit

‘Work for problem 6(d)
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Actual Solution Receiving no points

Work for problem 6(d)
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AP Scoring Rubric
(d) Let fifx)= f(x)-x . I’ 1:4(2) and /1(5)
h(2)=Fi2)-2=5-2=3 “ 71 1: conclusion, using IVT

hi5)=fi5)-5=2-5=23

Smce A 2) = 0 = h(5), the Imermediate Value Theorem
enarantees that there is a value », with 2 < » < 5. such
that h(r) =10

Actual Solution Receiving Full Credit

I Waork for problem 6(d) |

W) flx) = &

(2,9
h(1) = 4‘(:) =
S Grmwc ot valts h@;« c:.ppw:jf;i
- ni, Cittordin Ht i e el
h(s)= ECs) > |uf Ti"’fgpfﬂ]ﬁ My vercudi¥
S Ewild  fon.  numbr ¥ Lfuch

Jhet Wir) -0

The Lombor o coambimuexa (Hwice - cfef(trfmfwﬂ"j '} end
5rfﬁu.ﬂ’ }‘.’- Ii’]-:"t.l' {.':‘D(&P"'ﬂ'ﬁ-t #W‘f mﬂ(’-f .bfl'()lﬂi' ;5— VI = L R

Actual Solution Receiving 1 point
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Correct work is presented i part (a). In part (b) the student writes about the function g and not g’ Inpart (¢} the
student does not refer to g”, In part (d) | point was earned for 5(2) and 5(5). The student appeals to Rolle’s
Theorem instead of the Intermediate Value Theorem, and so the second point was not earned.




Actual Solution Receiving no points

Waork for problem 6{d)
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point. The second point was not earned since the student concludes that 2" x) does not equal 0. In part (d) the
student does not have the correct value for fif 5). so the first point was not eamed. Since 0 1s not between the
student’s values of B 2) and A 5), the student was not eligible for the second point.




#3 2007- AB3a

AP Scoring Rubric
(a) h(1) = fleg(1))-6=F(2)-6=0-6=3 1z (L) and A(3)
h3)= flg(3))-6=f(4)-6=-1-6=-T ~ | 1: conclusion, using IVT
Since h{3) < -5 < (1) and & is continnous, by the
Intermediate Value Theorem. there exists a value r,
1 < r < 3. suchthat fi(#) = =3.
Actual Solution Receiving Full Credit
I Waork for problem 3(a) J
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Value Theorem.

Actual Solution Receiving 1 point

The studant eamed 6 points: 1 point in part (a), 2 points in part (b), 2 points in part (¢), and 1 point in part (d). In
part (a) the student correctly identifies h{1} and &2} for the first pount but mstakenly idennifies Rolle's Theorem

amd thus did not earn the second pomt. In part {h) the student calculates the difference quotient and apphes the
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AP Scoring Rubric
(a) l11n (1) = lm ‘ GODI} 375 = r(35) 2 : conclusion with analysis
137\
lim r(#) = lim (10003 02t l = 367.879
t—3 t5tt

Because the left-hand and right-hand limits are not equal, 7 1s not
continuous at t = 5.

Actual Solutions Receiving Full Credit

[ Work for problem 2(a) |
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AP Scoring Rubric
(a) fis continuous at z = 3 because 1 : answers “yes” and equates the
l‘m; flz) = lilgl flz) = 2. values of the left- and right-hand
i z=3 2. -
Therefore, lim f(z) = 2 = £(3). limits
I—s
1 : explanation involving limits

Actual Solution Receiving Full Credit
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