AB Calculus

Rubrics
FRS & 10
Question 1
20 . . ‘
T 2 when v = I3 | : correct limits im an integrat in
e (&), {b), or ()
1, N
{a} Arca = [ 0. 2) dr = 37.961 0r 37962 | 2: { L - integrand
Joali4y | - apswer
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) \"Blmne=EJ‘ [[ 20 ] —2I)d,\-=!3?[.19ﬂ
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{e} Velume = %J‘

Question 2

@ :j'(:} o = 8264 gallons

{b) The amount of water in the tank is decreasing on the
mtervals 0 57 5 1617 and 35 ¢ 5 5.076 because
Fit=ginfor 0 s ¢ <1617 and 3 < ¢ < 5078,

{c} Since F{r) - glt) changes sign from positive to negative
only at 7 = 3, the candidates fot the absolute maximum ste
ats=10, 3 and 7.
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At x3 1: answer
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e at 2J) b 1 : apswer
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J ( M —2) de = 174268

f (hours} | zallons ui‘\éatcr
0 |5000
3 |s000+ j'; F(2) dt = 250{3) = 5126.591
7 {5126.591+ ;[3' £} dr — 2000{4) = 4513.807

The amount of water in the tank is grestest at 3 howrs, At
that rime, the amound of water i He tank, rounded 1o the
nearest gallon, 5 5127 gallons,
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: integrat
T nswer

: indervals
1 FCAsM

:idemtiftes £ = 3 as a candidaie
; integrand

ramound of waterat § = 3

s amound of waderat 7 = 7

1 conclusion




Question 3

@ M= flgl))—6= f2)-6=0-6=3 ) { 1: A1) and A(3)
M3t= flg(3n—6= fl4)-6=-1-6=-7 11 - conclusion, using INT
Sipce M3} < -5 < A1)y and K is continuous, by the
Intermediate Value Theorem, there exists a value »

T<r<3 suchthat Ary = -5
L MR- w73 Rf2y = A1)
= = = e s

s v s e 2 TR
Since # is continuous and differentiable, by the | 1z conclusion, using MVT
Mean Value Theorem, there exists a value o,
1< ¢ < 3, such thar /'{cy = -5

() w3 = r{gi3h g3 = f(4).2=-2 3. { 1 : apply chain rele

"1 1 answer
) gll}=2s0 £7'(2)=1 1:g77¢2)
-1y i k 1 . -1,
()@ =mTem =y =g Sy
gle”m) U . : :
1 : tangent line equation
An equation of the tangent line is y-1= é(r -2}
Question 4
(8) x{t}=—¢"sint+ecost=¢ (Oo5t—sint) 12441
X0t} = 0 when coss = sin 2. Therefore, ©{¢) = & on 5. ‘?. 1:sets x(ry=4
; " x iz "3 b answer
srs I oo e gt § o — i
° 2w for i 4 { i: jussification
The condidates for the absolute minimwn are at
=0 & 3%
:-0,4, 4,and2ﬁ_
P X N
¢ | sin(0y=0
X
% e d sin[—‘g—) )
e
-54£ e 1 siné%;ﬁ} <
27 | T sin(20) = 0
The particle is farthest to the lett when ¢ = %E
{b) X(ty=—¢""(cost —sint)+ & {~sin7 —coss) k’ 22 |
- 3¢ cost 4 1 substitutes £71). 3723, and o{?)
’ i tnto Ax"()+ (1) + x{1)
A+ 5 + 20 b & answer
= A[-Ec?“’ coﬁ) + ¢ (gost—sing) + ¢ sing
= (=24 + e cos s
=0
Therefore, A = % '




Question 5
(2) AS54) s {3+ F(S)A = 30+ 2{04) =308 R
Snce the praph of r is concave down on the inlerval
5 = ¢« 54, this cstimate is greater than #{34).

y df"r _ 4 _z-gj!;

& G =3{3) g
itit = 47{30F 2 = 72007 £ fmin
i FEL) )

{c) j' U dE = 2(40) + 3200 + H1.2) » 4(0.6) + 1{05}
=193 A
5;3 #'(£y @ is the change in the radius, in toet, from
t = 0w = 12 minotes.

(¢} Since v is concave down, " is deeressing on D < r < 12,
Therefore, this approximation. 19.3 i, is less than

j';"'r’(:} d,

Units of ﬁsfmin in part (h) and ft in part (0)

Question 6

{a) _.f(r]=r

h’*

vy = --;—ﬁ:\'"” Pyt

B Fy=qk-1=0=k=2
When k=2, fTly=0and £ ()= _%4 I
£ has a relative minfmum value at x = | by the
Second Denvaitve Test.
{ck At his inflection point, f7(x) =0 and J{x) =10
3
Fap=0= L:gﬂhi
qv e
fixi=0=ddr—inx=0= 4% =tﬁ-
Therefore, T -!35::-
=d=Inx
=S x=¢
=k = A
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1 : estimatc
1 : conclusion with reasott

1 : answer

[ 1 : approximation
1 : explanation

conclusion with reason

s units in (b and £¢)
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tsets ) =Dor f(x)=

+ solves for &
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: justification

[1: fMxi=0or Fix}=10
| : equation in one viriable
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