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AP Exams are standardized exams designed to measure how well you’ve mastered the content and
skills of a specific AP course. Most AP courses have an end-of-year paper-and-pencil exam, but a few
courses have different ways to assess what you’ve learned.

Advanced Placement Calculus (also known as AP Calculus) is a set of two distinct Advanced
Placement calculus courses and exams offered by College Board. AP Calculus AB covers limits,
derivatives, and integrals. AP Calculus BC covers all AP Calculus AB topics plus additional topics
(including more integration techniques such as integration by parts, Taylor series, parametric
equations, polar coordinate functions, and curve interpolations).
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Q.1. Water is pumped into a tank at a rate of r(r) = 30{-1 — e ™81} gallons per minute, where ¢ is the number of
minutes since the pump was turned on. If the tank contained 800 gallons of water when the pump was turned

on, how much water, to the nearest gallon, is in the tank after 20 minutes?

(A) 380 gallons
(B) 420 gallons
(C) 829 gallons

(D) 1220 gallons I Answer : (D) 1220 gallons I
(E) 1376 gallons

Because the rate of change , at t=0 the tank was 800 gallon, at t=20 how much water ?

E 2]
b 800+ - 30(1-e1%) dx 800+ [~ 30(1-e™1%) dx
1220.142913

= =

MENU) (1]
SHFT] (In)

(1))

(0] (0] () (F4) (Fe) (F1) (3] (0] (T (1)
)@ &)

(_\'4 224 l]

Q.2. For —1.5 < x < 1.5, let f be a function with first derivative given by f’(x) = 2. Which of the

following are all intervals on which the graph of f is concave down?

(A) (=0.418,0.418) only
) (-11)

(C) (~1.354, =0.409) and (0.409, 1.354)
D) (=1.5.—1) and (0, 1)
(-

I Answer : (D) (-1.5,-1) and ( (0,1) I

(E) (=1.5,-1.354), (=0.409,0). and (1.354.1.5)

Note: f(x) is concave down when f’(x) is negative.
A" (x) =eM(x" —2x"2+ 1)) (4x"3 — 4x)
Or f'(x) slope is negative ( decreasing)
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B HathRadForml E MathRadMornd El [EXE]:Show coordinates

Graph Func :Y= y Vi=(e"(x (4)-2x2+1)9-2,[-1.5,1. 5]
4_9,2

Yige* "2*°*1_9 [-1[—1 2 2

Y2: [—]1 /1\ 1

%i; E:% - -5 -4 -B -2 w \lj 2 3 4 5 Eix - -5 -4 -B -2 Eﬁ \lj 2 3 Eix

Y5: [—1

ve - ren -2 dy/dX=0 -2 MIN

SELECT) (ATE13 EEZ= EIW [MODIF Y] DRAW] X=-1 =11

(]
a
(o]
]
=
a
(o]
(1]
B
=

Q.3 If f'ix)= Vit 1+ x - 3x, then f has a local maximum at x =
(A) -2.314 (B)y —1.332 (C) 0.350 (D) 0.8209 (E) 1.234

Note: f(x) has local maximum when f'(x) changes from positive to negative.

et Radlornl] B
Graph Funec :Y= Graph Func :¥Y= oy
Yige®™ *-2,[0,1] [—1 Yige™ *-2,[0,1] [—1
vomdx?+1 +x°-3x [—1 N\ .
o — ¥ya: [ —1 | 5 - §
Y4: [—1 : p— 0
=)y = |

N [ —1 xre . - S
(IS0 DELETE] TYPE J TOOL JRWNAU ] (SELECT) [ENET3 MRS MW MODIFY) DRAW] (RODT[(MAX]) F-ICEPDINTSECT & )

1- select Graph mode 2- write the function 3- draw the function
B [EXE]:Show coordinates
of¥ / Y2=(J (x"(4)+1))+x4B)-Bx
/\\ b:d / X
] orY 9 -9 3
! dy/dx=-2.54 ROOT
[ROOTIMAX] [F=ICEPTIINTSECT & ] ¥=0.3501374f91 -3¥=0

4- G-Solve to see the roots

W) (8] @ () (27 (61 (A (3] & () (1) & (F) ka1 (A (3) & (= (B) (ka1 B

I Answer : (D) (-1.5,-1) and ( (0,1) I
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Q.4. Which of the following is an equation
for a line tangent to the graph of f(x)
= ¢* when f£(x) = 107
(A) y= 10x — B.05
(B) = x— 8.05
(C) y= x— 3.05

(D) y = 10x — 11.5 I Answer : (E) y=10x-3.05 I
(E) y= 10x — 3.05

Note: we need the point to write the equation by using f'(x) =
find x then substitute to find y

B B Select run pos1t|.on
SolveN(2e?*=10) Graph Func :Y= i R
{0.8047189562} ¥1=e2" [—1
Y4 [_] + -5 4 -5 -2 -1 0 1 2 3 4 5 EX
[—] y Tangent
¥Y=10X-3.0472
Solveld/dacldz/dx?l | d SolveN EmN % DELETE| TYPE 1 To0L Lonan i I s =5.000010438

OPTN (F5) (2] (stF1) (1n) (2] (X67) @& (surr) (<] (1] (0] EXE) (EXIT
WENY) (5] (swFT) (1n) (2] (X6 (Ex¢) (Ex§) (F4) (F2) (<] (8] (0]

Q.5. What is the area of the region
bounded by y = sinx, }'=%x—], and
the y~axis?

(A) 0.772

(B) 2.815

(C) 3.926

(D) 5.552 I Answer : (c) 3.926 I

(E) 34.882
B B B [HatiRadFormd) B
Graph Func :Y= Graph Func :X= ¥ o+
Yi8sin x [—1 3

Y2E%x— 1 [—1

4

a

2
Y5 (3 TN 1 TN '
Y5: [—1] B J— % 3
Y6: [—1 X4- E_] P 4 L+ ]jjwég:qo N4 =312

X5 [—1
RENEAH DELETE] TYPE J TOOL JrEWIa ]| Sala8l| DELETE] TYPE J TOOL JIe i Jdx=3.80%. /1=3,/8078921

WL

[sin) (x67) (Exe) (=) (1] P (4] > (X6T)
[Exe} (F3] (F4) (o] (exe] (Fe] (F5) (Fe) (F3] (Fa] &> & [
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Q.6. The function f whose derivative is
given by £(x) = 5x° — 15x + 7 has a
local maximum at x =
(A) —1.930
(B) —1.000
(C) 0.511
(D) 1.000
(E) 1.419 I Answer : (B) 0.511 I

Note: local maximum is a point which is the function goes increasing then
decreasing for f(x), and the graph is positive then negative for f’'(x)

B Bl E [EXEl:Show coordinates
aph Func 'Y= Graph Func t¥Y= Y1=bx"(3)-15x+7 13[¥
3_ —
VR — 5x 15x+7 _
Y4: [—1 . —
¥5: (—] ¥5: - . 5 5
Y6 [—1 Y& : [—1 dvmx:—u.osj ROOT
¥=0.5111952911 siy=0
(5] (xem (A (3] & (=) (1) (8] (keT) (B (7 (Exg) (Exg) (FB) (E1) O
Q.7. Let fbe the function given by
3x3
flx)= . For what value of x is
&’
the slope of the line tangent to f
equal to —1.024?
(A) —9.004
(B) —4.732
(C) 1.029
I Answer : (E) 4.797 I
(D) 1.277
(E) 4.797
B B Bl [EXE]:Show coordinates
Graph Func e 19FY ¥1=(3x"~(3))a(e”x) 19[¥
3x°
YIE= [—1
e
Y2: [—1] o
x ! 9.2.768
. -9 3 -9 9
!f;f_l : [—1] Y/d¥=-1.024
3 ¥=4.761904762 |slY=2.760455614

(3] 6T (A (3) & (&) () (in) (67 (Exg) B F1) B
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Q.8. The graph of the function y = x> — ¥
grap ¥
+ sinx changes concavity at x =
(A) 0.324
(B) 0.499
(C) 0.506
[D} 0.611 I Answer : (B) 0.499 I
(E) 0.704
Note: second derivative graph shows the concavity clearly at the root.
B B [HethRadFornd El [EXE]l:Show coordinates
Graph Func :Y= v Y2=d?/dx2(Y1,x) [V
Y1Ex®-x%+sin x [—1 e :
2 1 1
Y2Eddx2 (Y1)|x=x [—]1] S I S X
32 E:E 4 j dv/dX=14.034 | I ROOT
f X=0.4985385658 | ¥=0
(EnD) (5] (x6T) (A) (5] & (2 (F] [sin) (%6 (Exe) [opTN
(F2) (F2) (F1) (3] & (X671 [exe) exg) (F5) (F) O [exg)
Q.9. If Ax) = tan®x + sin x, then _f"(—‘]:
[
A) 432
2
(B} 244 2
2
B+ /2
(C} ; I Answer : (C) I
(D) 2~ V2
E El
4_'%",3 <( (tan x)%+sin x)|x=|% H( (tan x)%+sin x)|x=lz
(E) 8+4J2
2 2

MAT/VCT logab | Abs [d/dox d2/dc2 IS

O

MAT/VCT logab| Abs [d/dx d%/dxc2 =

(sin) (x6T) O (sHrFT) (x107) (=) (4]
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Q_]_o_ Let K be the region bound by y = 252

Note: after sketching the graph we need to determine the intersection points to find the area and volume .

—8x+ 1l and y = ¥ — 4x + 10.

(a) Sketch the region on the axes
provided.

10+

(b) Determine the area of R

1. Drawing the functions

2. determine the intersection points

3. Calculate the area

E]
Graph Fune :Y=

YiE2x2-8x+11 [—1
Y2Bx2-4x+10 [—1
Y4: [—]1]
Yo )

* | pe— |
SaMEall| DELETE] TYPE J TOOL JX i

E

El [EXEl:Show coordinates

=2x2=8x+11
=x2=Ax+10

=0.2679491924 ¥=9

INTSECT
b1

2) (ke7) (23 (=) (B) (k) (B (1) (D) (B (Ke) (23 (=) (@) () (B (1) (0 ()
)0 E [0 @ ® @ B[ @ B9 & [Fe [F5) (F5) &

E [EXE]l:Show coordinates

=2x2=8x+11
=x2=Ax+10

E=3.,732050808 ¥=9

INTSECT
X

E]

LOWER=0.2879
dx=-6.9282032

UPPER=3.732
f1=p,. 92820323

b4

(F5) (Fe) (F3) (F3) [xg & [Exg
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Q.11. Let f be the functions given by:

fle) = V"rlf'i — (. —1)2

Find the area of the region enclosed by the graphs of f(x) and -f(x).

EiS] MathRad Norm1) B FtRadNond B
aph Fune :Y= Graph Fune :Y= oy
viEJ16-(x-1)2 [—1
Y2: [—1 - —
v3: Y2E-Y1 [—]1 . /’O"_\ 5
=1 | =) N
V6 [—1 ya! (—1
V-WIN RENEHN|DELETE) TYPE J TOOL JIXOD[& -

Bl Select upper limit value [ B FethRadFornd

Y1=J(16-(x-1D2)} q¥ afy

Y2=-(4(16-(x-1)2))

X

N

fdx ISECT LOWER=-3
SF=0 Jdx=50.2654824 -9/ 1=50.2654824

(WEn0) (5) (sorn) (23 (1] (6] (=) (O K67 (=) () O] (&3 (g (=]
(F1) (1] [Exe) (exe] (F3) (F3) (Exm) (Fe) (F5) (Fe) (F3) (F3) (Exe) > [exe] I Answer : (50.265) I

Q.12. tfand g be the functions given by:

fle) =4 — 22
glx)=03x+1

Let R be the region in the first and second quadrants enclosed by the graphs of f and g. Find the area of R.

E g E E
Graph Func Y= Graph Func :Y= of¥ ¥
K W yig/ao? [—1
Y280.5x+1 [—1 .

. — -3 El -9 El
ya (! Y4: [—1 0 o
LR [, Y5: [—1
Y6: [—1] VA . 3 LOWER=-2 UPPER=1.2
SELECT | N1 BETE= W MODIFY)[DRAW] alani| DELETE] TYPE J TOOL JIToasa]Iszaed] E Jdx=2,82860487 -5{1=2,82850487

) (23 (4) (=) ke (o) ) (0] () (5] (kT () (1) (Be) (o) () () () (FB) (o) O (e

I Answer : (2.828) I
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Q.13. The graphof y — ¢

at this point?

tan x

— 2 crosses the x-axis at one point in the interval [0, 1]. What is the slope of the graph

(A) 0.606 (B) 2 (C) 2.242 (D) 2.961 (E) 3.747
B B B
aph Func :Y= GrapP Funec :Y= sy
; [—] Y1Be™ *-2,[0,1] [—1
Y2: [—1 Y2 [ ] [—1 ]
Y4: [—1 YA4: [—1 3 of 5
Y5 [=—1 Y5: [—]
Y6: [—] YR : [—1
4

y

2
1]
X

-2 -1 0 / 1 2
-1

B [EXE]l:Show coordinates
¥1=(e"(tan x))—2,[% 1]

3

X
= El o i z

=
dy/d¥=2.9609 - ROOT
X=0,6061119347 =0

(suF7) (In] (tan) (£67) & (=) (2) (] Ge] () (0] (=) (1] (e (5] ) (B () () (FB) ()

I Answer : (D) 2.961 I

Q.14. If f'(x) Vat 41+ x% = 3x then f has a local maximum at x

(A) -2.314

(B) —-1.332

(C) 0.350

(D) 0.8

29 (E) 1.234

Note: the maximum local are exist when the curve increasing then decreasing
for f(x) , and if the curve above x-axis then goes down x-axis for f'(x)

B
ph Fune :Y=

[—1
Y2: [—1
Y4: [—1
Y53 [—1

Y6: [—1
SELECT| pRIGTE ERTZ R MODIFY|[DRAW)

B
Graph Fune :Y=

B

Bl [EXE]:Show coordinates

Y1=(-f(x"(4)+1))+x’; 3)—37
X

vigdx?+1 +x3-3x [—1]
Y2: [—1]
Y4: [—]1]
Y5: [—]1]

VR r—1
SELECT | pISNA13 NN AW MODIF Y] [DRAW]

4 4 -3 - T 0
dY/dx=—¥546 - L
¥=0.3601374761 ¥=0

&b om

[surr) (27 (6T) (A] (4] & (F) (1) & (F) KeT) (A (3) & (=) (3] KeT) ] Exe] (=) (F5) (F1) &> [EX)
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Q.15. What is the area of the region enclosed by the graphs of y = Vdx — x* and ¥ %’
(A) 1.707 (B) 2.829 (C) 5.389 (D) 8.886 (E) 21.447

E] E] B
Graph Func :Y= ¥ ¥
Y1g8J4x-x2 [—1 :

x 1
Y233 (! I B R e e il I I R AN
Y4: [—] 2 LOWE 2UPPER=3. 2
Jd«S92, 82860487 |/=2.82859487

WENU) (5] (sHIFT (4] [xoT EXE 2) g

B
B

I Answer : (B) 2.829 I

Q.16. A particle moves along the x-axis so that its position at time ¢ > 0 is given by x() and

%': = —10¢* + 9¢* + 8¢. The acceleration of the particle is zero when =

(A) 0.387 (B) 0.831 (C) 1.243 (D) 1.647 (E) 8.094
E E] El [EXE]:Show coordinates
Graph Fune :Y¥= ¥v2=d/dx(¥1,x)

YlE—c}Ox4+9x2+8x [—1]
Y28 - (Y1)|,_, [—1
y4: [—]

ELEC DELETE] TYPE J TOOL ODIF m

p———

-3
dY¥/d¥=-64.87 ﬁ
¥=0.,8310578416] %=

ey (5) (1] (0] |

(Ex] orTN] (F2] [F1] (F
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Q.17. The first derivative of the function f is given by f’(x) = sin(.\'z). At which of the following values of x does

S/ have a local minimum?

(A) 2.507 (B) 2.171 (C) 1.772 (D) 1.253 (E) O
Bl El [EXE]l:Show coordinates El [EXE]:Show coordinates
Gr apl.] FU.lz'lC 'Y= Y1=sin x2 4_5’ Y1=sin x2 2_3?
YiBsin x [—]1] 3- 1
Y2: [— 1] : I
Y4 : [_ ] it -1 O 1 -1 0 1 2 3
Y5: [—1 \
VR [ —1 dv/d¥=5.0132 7 ROOT || dY¥/d¥=5.0182 ROOT
SELECT| DI AR N MODIFY[DRAW] | | X=2.506628275  [¥=0 X=2.5066282756 V=0

EXT) @ (F2) (F1) @ (F2) (F1) (sin) (X&7) (23 (F5) (F1) & & ®

I Answer : (A) 2.507 I

Q.18. Let fbe the function given by

LA
f (-1'}2 31—1 For what value of x is
e

the slope of the line tangent to f
equal to —1.0247

(A) —9.004
(B) —4.732
(C) 1.029
(D) 1.277 I I
A : (E) 4.797
[E} 4.797 nswer : (E)
B [E] [MHathRadNorn]) Bl [EXE]l:Show coordinates
Graph Func :Y= Graph Fune :Y= Y1=(3z"~(3))a(e"x)
VEE [—] 33
Y2: [—1] Y18 [—1

ex

Y4 [—1] Y2 [ = ] 4 3 2 1 1 F] 3 4
Y5 [—1] . -2

Y6: [—] Ya: [—1 @Y/d:{:q.oza
SELECT) PIANA 13 RETZ= MW MODE Y| DRAW] SELECT) TP AR EEEIW MODIFY][DRAW X=4.761904762] ¥=2.760455614

(3] (k67 (A (3) & (&) () (in) (67 ) B9 ED & &
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124
(C) 178

126
(D) 175

12
(E) =

[E]
L

JUMP JDELETEDMAVCT] MATH

B
I5sxd
_3 x

12
5

Solveld/dx|d%/dx2 J dx [SolveNII=S

| Answer:(E)% |

mO@EEABD@EEB@MARD®®ED® EE

Q.20. The graph of y = 3x* — 2x" + bx — 2

is decreasing for which interval(s)?

o (~3)

'
,oo |
)

(C) [u%]

D) (- =, =)

(B) L

=g

(E) None of the above

El
Graph Fune :Y=
Y1E3x%-2x246x-2 [—1]

Y3: [—1]
Y4: [—]
Y5 [—]1]

Y6 : F— 1
Sl DELETE] TYPE J TOOL JRWNIai{ITsTATH)
E MathRadFornd Real

[

g

Ew (5] (3) (k6T (A 3) & (=) (2] (ka7 (23 () (6] (am) (=) (2) ) (g
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Q.21. The first derivative of a function, 7, is

given by f’{x:}:%—ﬁlnx. How

many critical values does f have on
the open interval (0,10)?

(A) One B
[E}I T Graph Func 'Y=
Wi -x
Y1BS,—-sin x [—1
(C) Three - X
: [—]1]
(D) Four ¥3 [—]
1 'lrl-f E_]
(E) Five

8

El [EXEl:Show coordinates
=((e”(-x))1(x2))—sin x

Y/d¥X=0.9999 ROOT
K=9.424777062 ¥=0

WEn) (5] (o) (In) (=) (6m) & =) (x61) (3 & (=)
sin) (X.67) (exg) (str) (F3) (0] (exg) (1] (0] (exg) (Exe] (Fe) (FB) (F1) &> & &

Answer : (D) Four ( intersection with x-axis)
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Q.22. Let f be the function defined by f(x)

= ln(x2 + 1), and let g be the function defined by g(x) = O+ x

. The

line tangent to the graph of f at x = 2 is parallel to the line tangent to the graph of g at x = a, where a is a

positive constant. What is the value of a ?

(A) 0.246 (B) 0.430 (C) 0.447

(D) 0.790

Graph the two functions then for f(x) sketch the tangent line after that you

can sketch parallel tangent line for g(x).

E] E
af ¥
_9 : 9
of
MEN) (5] () (T (ke (3 () (0 O [Exe]
X.67 (5] ®» %61) (A (3] [ExE

E] Select run position

[E] Select run position

¥2=x"*(b)+x7(3)

¥2=x*(b)+x"(3)

Tangent
ﬂd?/dx 0.698
¥=0.0894251368

X=0,4232804233

- Tangent
ﬂﬁY/dX=0.799
¥=0.1071604885

FFRRAHEEO®O®
SASISASISASASISONS),
OIOIOIORCORSOICIC)
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Q.23. People enter a line for an escalator at a rate modeled by the function r given by

s 3 t 7
B 44(—) (1——) for 0 <t < 300
r(t) = 100 300
0 for t > 300,

where r(t) is measured in people per second and ¢ is measured in seconds. As people get on the escalator,

they exit the line at a constant rate of 0.7 person per second. There are 20 people in line at time ¢ = 0.
(a) How many people enter the line for the escalator during the time interval 0 < ¢ < 300 ?

(b) During the time interval 0 < t < 300, there are always people in line for the escalator. How many people
are in line at time # = 300 ?

(c¢) Forr > 300, what is the first time ¢ that there are no people in line for the escalator?

(d) For 0 £ r < 300, at what time # is the number of people in line a minimum? To the nearest whole
number, find the number of people in line at this time. Justify your answer.

(a) During the interval the number of people are the integration
of rate.

8

300 x )3 x )7
Io 44[ 100] [1‘300] ¢

270
O

I Answer : 270 people I

Solveld/dxd%/dx2 J dx [SolveN =N

(eny) () (orni) (F4) (F4) (4] () (A ken (E) (1) (0] () & DI (A (8] & (T
DEEENER 0N AEH®® 0 (E) (0] [0]

(b) The function r(t) is rate in and 0.7 us rate out and at t=0
there are 20 people .

0 GOt @R
Jo %4 700) ! 300£7i

300 L3 X,
20+ 44[100] [1 S%lz

U
Solveld/dx|d%/dx? J dx [SolveN/ IS

I Answer : 80 people I

OPTN
X.61

(0] () F4) (4] (4] (A (e (=) (3] (0] (0] &> DI (A 31 & (I (1] (=]
DOeNADHEEHLODHE@D® O ®(E] (0] [0 E

o[
i)
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(c) Att=300 there are 80 people and for t >300 the r(t) =0 but
the rate out r(t) = 0.7 ,we need first t with no people

B

2o+j;'44l3%64 ll-gég'

SolveN(8o+[7 (0-0.7)>
300
(414.2857143)

[
Solveld/d2x[d%/dx2| J dx [SolveNII=N]

FEEIOEHFEUOOEHMEEDHDI®E]
(0] (@) @ (x61) & (i) (] (0] (O] [Exg) (Exm) D

I Answer : t=414.3 sec I

(d) Number of people is minimum so we need to find the critical points ( r(t) —
0.7 =0) and make a table to compare the critical points.

]

Y2
0 20

E| HathRadforn]) (d/c)Real
SolveNl 80+J 500 (0-0.7)>

{414.2857143}

¥'2
-0.7

X

x )3 [ ,
SolveN[44[TBBJ 1—35%
533.01329783,166.574D

Solveld/dx|d?/dx2 J dx [SolveN IS

33.013 3.8034

-1e-5

166.57 1658.07 1.8e-b

{‘m 80 -o.j
300
FORMULA) (VA3 ISP (DI T ) [GPH-CON GPH-PLT
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I Answer : Minimum people at t= 33 & maximum at t= 166.5 I
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Q.24. A particle moves along the x-axis with velocity given by v(7) = fortime 0 £t <3.5.

12—.“+3

The particle is at position x = —5 at time ¢ = 0.
(a) Find the acceleration of the particle at time # = 3.

(b) Find the position of the particle at time ¢ = 3.

35 3.5
(c) Evaluate I v(t) dr, and evaluate L |'.(r)| dt. Interpret the meaning of each integral in the context of
0 (

the problem.

(d) A second particle moves along the x-axis with position given by x,(r) = t* — t for 0 <1 < 3.5. At what

time ¢ are the two particles moving with the same velocity?

(a) Acceleration a(t) =v'(t)

B

d [ 10sin 0.4x2

dx xZ-x+3 | =3

. -2.118195009

I Answer a=-2.118

Solveld/dx|d%/dx? S dxx [SolveN/EIE

eng) (1) (oer] (Fa) (F2) (=) (1] (0] (sin) (0] (-] (4] (x6T)
2] @ (ko7 (27 (=) ko7 () 3] &> 3 (3] [Be

(b) Position x=-5 at t=0, x(t) = [ v(t) dt

B [HathRadWornd] [d7c]Real

de|  x%2-x+3 JI==s
-2.118195009

3 3 2
10sin 0.4x dx

0 x®-x+3
-1.760213187

L]
Solveld/dx|d2/dx2 S dx [SolveN[Il=

C]C]IIEBIIIIIIEJE]E]C]E][]lllllC)IlllE3
ko1 (B B & 0 @ (3] b
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I Answer x =-1.76 I




(c) Evaluations, the particle displacement from 0 to 3.5 is 2.844 , and the particle distance

traveled is 3.737

B HathRad(Mornl) (d7c)Real
(W]

Joo x2-x+3 77
-1.'7620213187

3.5 :

J‘ 1051211 0.4x doc

0 xX“-x+3
2.843944475

[
Solveld/dx|d%/dx? S dx [SolveN/IIZ

IAnswer:2.844 I

8

AT

to x%-x+3
2.843944475
3.5
f 5 dx
0 x2-x+3_ |
3.737079816

10sin 0.4x?]
0
| Abs | Int [Frac| Rnd | Intg [l

IAnswer:3.737 I

(d) Vi(t)=V2(t) , V2(t)=2t-1

o | x?-x+3 |7
3.737079816
SolveN[2x—l=M>
xX“—x+3
L {1.570540044}
Solveld/dx|d%/dx? J dx [SolveN[Il=

I Answer :t=1.57 I

(2] e7) (swrr) (-] (B) (1] (0] (sin] (0]
67 (3 (=) k6T () (3) & O] (exg)

(] (@)

EXIT
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Q.25. Free Response: Section Il, Part A
A graphing calculator is required for problems on this part of the exam.

T
h
+

The height of the water in a conical storage tank, shown above, is modeled by a differentiable
function h, where h(t) is measured in meters and f is measured in hours. At time

t =0, the height of the water in the tank is 25 meters. The height is changing at the rate
24~ 00251
W(r)=2 —'—4 meters per hour for 0 <1 <24.
14

(a) When the height of the water in the tank is h meters, the volume of water is V = l}ﬂif{ At
what rate is the volume of water changing at time # =07 Indicate units of measure.

(b) What is the minimum height of the water during the time period 0 = < 247 Justify your
answer.

(a) Att=0, h=25

dv 1 32 dh |B 5
= XTX3hT— |1 2 [_24e]
dt 3 dt | 5ax3x(25%) x| 2-477
-2500n
[l

| Answer : 4 _ —25007
dt

JUMP JDELETE DMATVCT MATH

[D@@[Z]@[X]@@
MEBAEEEEE0]0]® 0 H B 0] Ee

(b) The absolute minimum must be a critical point for the endpoint.
So we need to solve h’(t)=0 to get t =6.26 ,
and at t=0 h=25 . the minimum is 25 + the integration from 0 to 6.25
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E HathRadForn]
?nx3xl25‘lxl2—"”’

24 ) —
SOIVGN[ 2_T_0

[ {6.261256003}
Solveld/dxd%/dx2 J dx [SolveNII=N

orrN) (F4) (F5) (2] (=) (5 (2] (4] (s (In] (=)
(@) (1) (0 (& (5] (xem @ (ka7 () (&) & (surr) (=] (0] (O] [Brg) (Exm)
E MathRadForm]) [dic)Real
SolveNlZ—“" =OJ
x+4
{6.2Q}a36003}
6.26 24 " V%%
25+f0 2- ) dx

0 16.33873178
Solveld/dxd2/dx2 J dx [SolveN/II=E

I Answer : h =16.34 I

(2] (5] (H (F3) (2] (=) (=) (2] (4] (s#e) (1n] (=]
(0] (-] (0] (2] (5] (x67) @ (x6T) (] (4] &> & (0] @ (6] (-] (2] (6] g
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