AC Celevlus AB/BC +#1 Key

A The emount of gas in gallons pumped
) S f(tat into ‘H‘\C as Ta M? be‘ll' gl\ t-bogeC,oe\d.S
and t=135 seconds after pumping began.

B
RHS 5 E;c ) dt & 30(0.19)+30(0.0+15 (0.05) = .25 gallons

B) Yes, #(t) is differentioble and therefore continuous on
[60,120] Also, £ 10)< £(120)-fled) . o _ b. Therefore.
120~60 ©0

by MVT, there is ot least one valve of ¢ Jor 60<c <130
where £1)=0.

¢) 755’5 g(td;t 0.0953 galons/second

D) 3’(1408=-0.004q
The rate of flow of gasoline is decreasing at o rute
of 0.00%4 gallons per second when t = 140 seconds
oo Pe on



AQ Calevhs AB 2 Key

A) S‘l’epher\ oho.nges durechon once on the inteval
0< £< 90 Seconds. At £=56 V(Bb)=0 and
V(t) changes Signs from posifive fo negative here.

B) 060 = V(6D) = =0.0360 M/g per second
V(0) = ~0.159 ot = 0.160
At t=6o, Stephen i1s speed(ng vp because
V(00)<O and decreasing [ velocity and accelersition
hove the sane sign]

C) X:OV(t) dt = S(80)-S(20) = X3.2639 meters
0

D) Total distance = 5%| V) dt = 63.1642 melers
on [0,90] 0



AQ Colevhs AB/BC 3 Ky

m(t)
A)‘w_" _____________
v
>t

) Al L(ao-mo)= (40~ 5)= 4P
Tangent line: y= 394 +5
M(&):qg(a)w

- 0
M@ ﬂf;zi C
C) gxM: H(40-M) %%Nyo Hrellt and ME)
4 - (- 15 inereasing, so the tangert
% line approximation r pat B
= T';[‘L(LIO M)J will overestinate M@) since
- - the graph of M(t) i conave
) (40 M) down and 'I'ange'rr line lies

aoove the corve on [0,2]

D) =L(gp-m) M0)=5
el - In[40-Ml= % £-In(35)

Mo (L
S%—XA 'L* i &\ [40- M| - —it+b\(35)
- Inl4o-Mml= e te.
N :55.= e o - 256
! M= H0-35¢ T

¢ =~ @o)




AQ Colevhs AB/BC H4 Koy

A) f has no relatve extrema at X=¢ Since £75)>0
ond £/(6)=0 bt 7 does not change signs @ X=¢

£ s increasing on the nterval J2<x<§.

B) Oh (-3,0) and (#)6) Sinte f is concawedown and
£7is decreasing on (—,0) and on (Ho) +7is
decressing 7<0.
) - li f(x)-3x = i < =
¢) Jim ﬁi(;lfi& lim, f00~3x =0 and lim xL5¢46=0
~ By "Hospituls Rie

in 403 _ (f1-3 - -3 -
M x5 2w -5 T2

D) Abs. minimum occurs db endpoitt of relahve minimim. £ has
a rel.min et A= Since £/ changes sign from negahve

10 positive ab x=3. By candidate’s test:

£ (x)
:Xﬂ 1+ B - @) = 3 Note:on Q<x<8
* & 1 'F,>O So
g | 1+ fetadc= 1-ar St |
2

f3)>F (@) - by condidotes test) ¥ has an absolue
miniom valve of 1



A Caleulus AB #D Key

A (= F(g0M
h )= Fgm) - g0
h (D= £79(7) 477
h(1= £10)-8
WD = 2(8) =13

B KW =[] gm0
K= A[£00) - F69-900 +[]* 470
K = a(4) B)(-3)+ (AP 2
KH) = =72+ 39
.. The gmpk of K i1s concave down Qb X= 4 pecause
k14)< O
¢) m(a)=5(&33+S:f’&>d:t
= 40 +[£ ()~ ()]
= 40 + [ 7-10]
= 2

D M =15% + R
M@= 156 + £ 1)
08§
_5__§
emis inreasiag ob X=Q since m’(2)>0.

w



A€ Colevls AR # G Key

A)  bxy=dty?
by+ bxy’= 3y
gy [3y7-bx]= by
Ay -
% " 3(y2-ax) '3_32-'%&-
B) Tangent line is horizontal when do . o ard 29=0 uhen y=0

But 6x(0)= @+(0f and O=#2 so, na possible.

There is no point on the CUNve Where the tongent lise
& horizontg( Since there is no solution for (x,0) where

&i: O.

C) Tangaﬂ line Js verticd when % is undefind , so
HJ-&X:O (D(%B)j °’)+33

A= % '_7}’ 5)'3_ ol+)’3 GZ(I—)[)
= 14 Y=l
ol

D) bx(©y@) = 3+ [yw)>
ox(t)y )+ bxty = 3LyO] " y 10
Ayt (- 3Ry

3y -8 =yl
Y ec) =4
/ _& Units
ld () = seéor‘d

—




AP Calevlss BC 4k Key

A) 0,(‘6):<x//(ﬂ,y1/(_t)> X”(ﬂ 8 osk »
0.(1) = <-sin(i)e® ") ~agn (1) ((’?';25'” e’
=<- - yt)= dsnt
SRR y/(8)- doost

Y1)z dsint

B) Speed = VX1 + [y ]2 = 1.5
& = [.354%

C) (t)
Yo

%‘t |F qcos | - 0.6%95

e cosi
x() = x(o)+5 x(tdx
= 1+ S‘: x (t)dt
x() = 2.5415

2 STJ[X’£t>]”‘+[y’&)]’ddc = b.03e



AP Caleolss BC 45 Key

A) g(a) =)
5 b0~ g0l = § #00 - f%dx
= 10 (&&\!5“]
= 10-(1a - I&fn&)
= [0~ 13 {nd

Ol Sloles - Lo § ()

_ hm[_li:"\oJ I.m[5+b mﬂ

__j__
C) hé) = x-F1 5W “dx = v - (u/vdx
5 X £Gdx - x%)‘ ﬁ(x ) dx
= 3fB-0-10

= 3(@-10 = —H



AP Calevls BC 4 Q?Kﬂj

N %% = - dx £ 0+ C-F6)
£ () =—fl0)=d
£710) =-3(0) £ 10)= 0
o) =t 0= 3F)=0
Ta(9) = flo) + Flox+ £  £7102 4 $0x
5 3 41
Ta(0)= &+ 3+ ()09 (G

Ty(x) = Q +3x — % _J‘-T K

m—

&|¥m0*ﬁwm<wﬁgﬁ“5

£ 15 (.’
SO0 B = Bk

osice 15 1 [£0)-Ty00)] < 75

c) 3’(0) =e?flo) = 1(® =2
Sr/(D\: e°£10)++(0e°
= 3,4
=5
0= 4+ 5w




