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Question 1

5
(@) j'o E(t) dt = 153.457690 5. [ 1+integral
" | 1:answer
To the nearest whole number, 153 fish enter the lake from midnight
to 5 AM.
AP Calculus BC
1 s B
alculus (b) <15, L) dr = 6.059038 . { 1+ integral
1 : answer
o o o
The average number of fish that leave the lake per hour from
Scorlng Guldellnes midnight to 5 AM. is 6.059 fish per hour.
(c) The rate of change in the number of fish in the lake at time ¢ is 1:sets E(t)— L(t) =0
given by E(t) — L(t). 3:4 1:answer
1 : justification
E(t)-L(t)=0 = t=6.20356
E(t)— L(t)> 0 for 0 <t < 6.20356, and E(¢) - L(t) < 0 for
6.20356 < t < 8. Therefore the greatest number of fish in the lake is
at time ¢ = 6.204 (or 6.203).
__ OR—
Let A(t) be the change in the number of fish in the lake from
midnight to ¢ hours after midnight.
t
A(r) = [ (E(s) - L(s)) ds
A(t)=E(t)-L(t) =0 = 1=C =6.20356
S R )
0 0
C 135.01492
8 80.91998
Therefore the greatest number of fish in the lake is at time
t = 6.204 (or 6.203).
(d) E'(5)-L'(5)=-10.7228 < 0 5 1 : considers E'(5) and L'(5)
" | 1 : answer with explanation
Because E'(5) — L'(5) < 0, the rate of change in the number of fish
is decreasing at time ¢ = 5.
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Question 2 Question 3

Jr . 5 -2 5 5 -2 5
(a) %.l.o (1‘(«9))2 dO = 3.534292 5. 1 : integral (a) Jlé_f(x) dx = J:6 f(x)dx + sz(x) dx 1: I_(Jf(x) dx = J._Gj(x) dx + I_zf(x) dx
" | 1:answer 5 or 3. s
The area of S is 3.534. =7 :_L)f(x) dx+2+(9—7) 1: lef(x) dx
-2 B 97\ _ 97 1 : answer
= Léf(x)dxn (11 T)‘T 4
iz
() = [ r(0) a6 = 1579933 1 : integral
Jz -0 2: s 5 5
1 : answer (b) L (2f'(x)+4)dx = 2!3 f(x) dx + L 4 dx 5 { 1 : Fundamental Theorem of Calculus
The average distance from the origin to a point on the curve =2(f(5)- f(3)) +4(5-3) " | 1:answer
r=r(0) for 0 <0 <x is 1.580 (or 1.579). =2(0-(3-45))+8
=2(-3+5)+8=2+25
(c) tanf = % =m = 0=tan"'m 1 : equates polar areas —OR —
| pan-lm R (147 s 1 : inverse trigonometric function S
EJ.O (r(0))" do = 5(5.[0 (r(8)) d@) 3: applied to m as limit of L 2f'(x)+4)dx =[2f(x) + 4x]’:§
integration = (2/(5) + 20) - (21(3) +12)
1+ equation =(2:0+20) - (2(3-+5) +12)
=2+25
(d) As k — oo, the circle » = kcos@ grows to enclose all points to 5. 1 : limits of integration
the right of the y -axis. 1 ith i
e right of the y -axis 1 : answer with integral © gx)=f(x)=0=x=-1, x= %) x=5 1: g'(x) = f(x)
3: 4 1:identifies x = —1 as a candidate
. 1 7/2 2 X g(x)
klir&A(k) = 5-[0 (r(9)) do ) 0 1 : answer with justification
B 1 ¢#/2 . 21\2 _ 1
= 3], (3@sin(0)) do = 3324 1 1
1 1
2 4
or
5 11- T
On the interval -2 < x < 5, the absolute maximum value
of g is g(s):n—gf.
10" =3f'(x) 10' = 3/7(1)
d = 1:
@ 1“»“1 f(x)—arctanx  f(1)—arctan 1 answer
_10-3.2 4
" l-arctanl -z
4
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Question 4
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Question 5

@

(®)

()

V=nr*h=z(1)*h = zh

al _ _dh|  _

7},4-%},24-( 153) = -

dh_ 1 dh_ 1 (

dr? 20Vh dt 20V
d’h 1

Because? 200

height is increasing when the height of the water is 3 feet.

dn _ 1

ﬁ* T

:f—%dt
2f——ﬁt+C
ZI:—E-O+C:C:2«/§
ZN/—Z*LI+2\/§
h(t)_(——wmf)

10 ) 200

> 0 for 4 > 0, the rate of change of the 1:

L4V dh
2: Codt dt

cublc feet per second 1 : answer with units

1 B B U~ D W
10" vl 107) =
3:9 . d% _ 1 dn

a2 204k dr
1 : answer with explanation

1 : separation of variables
1 : antiderivatives
4: 4 1:constant of integration
and uses initial condition
1: h(t)

Note: 0/4 if no separation of variables

Note: max 2/4 [1-1-0-0] if no constant
of integration
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(@ f(x)= 2(72)
(x —2x+k)
-2 _ 2_1 =L
f'(0) 26:k73:k7\/§
1 1 A B
®) x2_2x_g=(x74)(x+2)=ﬁ+m
= 1=A4(x+2)+B(x-4)
1 1
= A_E’B__E

1
. 1 1
jof(x)dx:J[ 5 6 de
o\x—4 x+2
1 x=l1
:[ ln‘x—4\—7ln\x+2q
6 x=0

1 -1
7ln2)7 6ln2

1 1 1
(gln3—gln3)—(gln4—6
2 2
1 1
o [ [ty e
0 x” —2x+1 o (x=1) O(xfl)
‘ f’ 1 J 1
= lim — dx +
1" Jo (x 1) /Hl+ ('c—l)
x=b x=2
= lim | -1 + lim | ——1
= R x=0 bt X =1l
. 1 . 1
= lim (7—71)+ lim (—1+—)
b\ b1 bo1* b-1

Because lim (—L) does not exist, the integral diverges.
b1 b-1

(xfl)
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1

3:91

1

: denominator of f"(x)

f'(x)

L answer

: partial fraction

decomposition

: antiderivatives
: answer

: improper integral
: antiderivative
: answer with reason
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Question 6

(@ f(0)=3and f(0) = -2
The third-degree Taylor polynomial for f about x = 0 is

23
3.2 2 3 _ 32 233
3- 2x+2‘x + 3 ¥ =3- 2x+2v TR

(b) The first three nonzero terms of the Maclaurin series for e* are
1 2
I+ x+ 217
The second-degree Taylor polynomial for ¢ f(x) about x = 0 is

1 2
3(l+x+5x) 2x(l+x)+ x“(1)

- _ 3 _5.:3)2
=3+(3 2)x+(2 2+2)x
=3+ x+x%

1
© h(1) =jf(t)dt

j (3 2t+§t —gﬁ)

t=1
[3: _2lp —§t4:‘

2 48
1 23 97
BT TRTR

(d) The alternating series error bound is the absolute value of the first
omitted term of the series for A(1).

54,4\ 4 [0 5 =9
j(4' )dt [20’} 20

Error < =045

0
20
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UGN

: two terms
: remaining terms

: three terms for e*

: three terms for e* f'(x)

: antiderivative
: answer

: uses fourth-degree term

of Maclaurin series for f

: uses first omitted term

of series for (1)

: error bound
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