< VUm0

S~ o2

mm O 0O w

— e ¥



AB Review 11  Calculator Permitted

1.
A particle moves along a straight line with velocity given by v(¢)=7—-(1.01)" at time
t 2 0. What is the acceleration of the particle at time 7 =37

(A)-0914  (B) 0.055 (C) 5.486 (D) 6.086 (E) 18.087 5

V)= =(1.ob - Gulle) )
\'(%)=

2.
X —4 -3 -2 -1
f(x) 0.75 -1.5 -2.25 -1.5
£(=) -3 -1.3 0 1.3

The table above gives values of a function f* and its derivative at selected values of x. If [

is continuous on the interval [—4, —1], what is the value of I —4' f(x)dx?

(A) —4.5 (B) —2.25 < 0 (D) 2.25 (E) 4.5

3.

The radius of a spherc is deercasing at a ratc of 2 centimeters per sccond. At the instant when
the radius of the sphere is 3 centimeters, what is the rate of change, in square centimeters per
second, of the surface area of the sphere? (The surface area § of a sphere with radius » 1s

S=4rr?)

(A) -1087  (B) =727 (C) -487 (D) -24r  (E) -l6x



t 0 1 2 3 4
v(t) -1 2 3 0 -4

The table gives selected values of the velocity, v(z), of a particle moving along the x-axis.

At time 7 =0, the particle 1s at the origin. Which of the following could be the graph of the
position, x (), of the particle for 0 <z <4?
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The function / is continuous for -2 < x<2 and f(-2)=f(2)=0. If there is no ¢, where

-2 < ¢ <2, for which 7'(c)=0, which of the following statements must be truc?
(A) For 2<k <2, f'(k)>0.
(B) For —2<k <2, f'(k)<O0.
(C) For —2<k <2, f'(k) exists.
(D) For 2<k <2, f'(k) exists, but f' is not continuous.
(E) For some k, where —2<k <2, f'( k) does not exist.

6.
The function f 1s continuous on the closed interval [2, 4] and twice differentiable on the
open interval (2, 4). If 7'(3)=2 and f"(x)<0 on the open interval (2,4), which of'the

following could be a table of values for /?

(A) (B) (@)
x| f(x) x | f(x) % | F(&)
! 2.5 2 2.5 2 3
3 5 3 3 3 5
4 6.5 4 7 4 6.5
(D) (E)
¢ | £(x) x | f(x)
) 3 2 3.5
3 5 3 S
4 i 4 | %8




7.

What is the average value of y = 7COSX on the closed interval [-1, 3]?
x Fxt2

(A) -0.085  (B) 0.090 (C) 0.183 (D) 0.244 (E) 0.732

<+—4 miles —»

River Clty 7 miles

A city located beside a river has a rectangular boundary as shown in the figure above. The
population density of the city at any point along a strip x miles from the river’s edge is
f(x) persons per square mile. Which of'the following expressions gives the population of

the city?

A) [ f(x)dx
(B) 7, f(x)dx
(©) 28j: 7 (x)dx
D) [, f(x)dx

(E) 4] f(x)dx



—;“1@ 25/

The regions 4, B, and C in the figure above are bounded by the graph of the function f and the x-axis.
=5
If the area of each region is 2, what is the value of J ( f(x)- S)dx ?

A)24  B)36  ((O48 (D)6  (B)T2
55’ .F(x\)ﬁps( - L S My

- g g—F(x)I‘X fzrop( ‘ES

/ - 5 - Mo *
10. (Z\j\y/‘l\l 29( (- 25)

The rate of change of the altitude of a hot-air ba]loon\rsgwe?? =t -4 +6
for 0 <t < 8. Which of the following expressions gives the change in altitude of the
balloon during the time the altitude is decreasing?

3.514

A) J'r(r)dr

1.572
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11. (2013, AB-1)

On a certain workdasy ate, irfons per hour, at which unprocessed gravel arrives at a gravel processing plant
> PTORESSER 1At

plant processes gravel at a constant rate of{ 100 tons per hour)
e

(a) Find G'(5). Using correct units, interpret your answer in the context of the problem.

ClUD= L4587 fpo/hr™ | A5 bl ok abiless sl ol |y :
(b) Find the total amount of unprocessed g aravel thit £iTives at t?\ez planttlvl?/nlqg the hours of operation on this e

workday. Gpyel= J‘ Gl st = 82555/ Fons
(¢) Is the amount of unprocessed gravel at the plant increasing or decreasing at time 7 = 5 hours? Show the
work that lcads to your answer,

(d) Whatis thf unproccssed gravel at the plant during the hours of operation on this

workday? Justily your answer.
Lot /?[Q '—7rrraw—f att
O arrire: §(6) = 78,110 Tons/he @O +
B b Avms/hr pLe): 500+ ED L(g ) — It |

roatélal V4
Snce /0037%(/‘/;;/ . 'K(D):ﬁo%hs 6'0 /M’)C;Z‘"L F_I-g;dﬁ-e
%Z?LZL?% DML <= 5@57 R(B)= 525. 55!+:»:s < 57?530

§(5) - /oo—/%< R(M }35, BHe T2




AP°® CALCULUS AB
2013 SCORING GUIDELINES

Question 1

On a certain workday, the rate, in tons per hour, at which unprocessed gravel arrives at a gravel processing plant

2
is modeled by G(t) = 90 + 45cos ({—Sj, where ¢ is measured in hours and 0 < ¢ < 8. At the beginning of the

workday (¢ = 0), the plant has 500 tons of unprocessed gravel. During the hours of operation, 0 < ¢ < 8, the
plant processes gravel at a constant rate of 100 tons per hour.

(a) Find G'(5). Using correct units, interpret your answer in the context of the problem.

(b) Find the total amount of unprocessed gravel that arrives at the plant during the hours of operation on this
workday.

(c) Is the amount of unprocessed gravel at the plant increasing or decreasing at time ¢ = 5 hours? Show the
work that leads to your answer.

(d) What is the maximum amount of unprocessed gravel at the plant during the hours of operation on this
workday? Justify your answer.

(a) G'(5)=—24.588 (or —24.587) 5. [1:G(5)

" | 1: interpretation with units
The rate at which gravel is arriving is decreasing by 24.588
(or 24.587) tons per hour per hour at time ¢ = 5 hours.

’ 1 : integral
(b) [ G(r)dr =825.551 tons 5 { integra
" 1 : answer
(¢) G(5) =98.140764 < 100 , . | 1: compares G(5) to100
" | 1: conclusion

Attime ¢t = 5, the rate at which unprocessed gravel is arriving
is less than the rate at which it is being processed.

Therefore, the amount of unprocessed gravel at the plant is
decreasing at time ¢ = 5.

(d) The amount of unprocessed gravel at time ¢ is given by 1 : considers A'(¢) = 0

A(t) = 500 + jt(G(s) —100)ds. 34 1:answer
0 1 : justification

A(t) = G(1) - 100 = 0 = ¢ = 4.923480

t | A1)

0 500
4.92348 635.376123

8 525.551089

The maximum amount of unprocessed gravel at the plant during
this workday is 635.376 tons.
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12. (2013, AB-2) (Calculator Permitted)

A particle moves along a straight line. For 0 < ¢ < 5, the velocity of the particle is given by
6/5 S~ vV
() =-2+ (12 + 3t) — 73, |and the position of the particle is given bIt is known tha

a) Find all values of ¢ in the interval 2 < ¢ £ 4 for which the speed of the particle is 2.
(a)  speed of the p 2.

(b) Write an expression involving an integral that gives the positiory s(z). \Use this expression to find the

position of the particle at time ¢ = 5.

(c) Find all times ¢ in the interval 0 < ¢ < 5 at which the particle changes direction. Justify your answer.

(d) Is the speed of the particle increasing or decreasing at time ¢ = 4 ? Give a reason for your answer.

(o) 5%€J;i@;?;

o[- 2=o

-2, |27
i: 3,93

(@ﬂ@:%Zj%%MK

5(5) /o+143@wu
— 9’_207’

\

() NE) =0

()= DI —..<®

— o
V' (4)= (P 2 .S
s
So, k4=, Spezd sinc
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Question 2
A particle moves along a straight line. For 0 < ¢ < 5, the velocity of the particle is given by
6/5
v(t)=-2+ (t2 + 3t) /> 7>, and the position of the particle is given by s(¢). It is known that s(0) = 10.
(a) Find all values of ¢ in the interval 2 < ¢ < 4 for which the speed of the particle is 2.

(b) Write an expression involving an integral that gives the position s(z). Use this expression to find the
position of the particle at time ¢ = 5.

(¢) Find all times ¢ in the interval 0 < ¢ < 5 at which the particle changes direction. Justify your answer.

(d) Is the speed of the particle increasing or decreasing at time ¢ = 4 ? Give a reason for your answer.

(a) Solve [v(t)]=2 on2<¢t<4. 5. { 1 : considers |v(?)| = 2

t =3.128 (or3.127) and ¢ = 3.473 " | 1:answer
(b) s(z) =10+ J.(:v(x) dx 5. 1:s(2)

L 1:s(5)
5

s(5) =10 + jo v(x) dx = —9.207
() v(t) =0 when 7 = 0.536033, 3.317756 3 { 1 : considers v(¢) = 0

v(¢) changes sign from negative to positive at time ¢ = 0.536033. " | 2 : answers with justification

v(t) changes sign from positive to negative at time ¢ = 3.317756.

Therefore, the particle changes direction at time ¢ = 0.536 and
time ¢ = 3.318 (or 3.317).

(d) v(4)=-11.475758 <0, a(4) =V'(4) =-22.295714 <0 2 : conclusion with reason

The speed is increasing at time ¢ = 4 because velocity and
acceleration have the same sign.
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