AP Calculus
7.1—7.2 Test Prep

#1)

#2)

Riemann Sum

X

30

50

flx]

12

The values of a continuous function f for selected values of x are given in the table above. What is the value of

e left Riemann sum approximation to * {x)dr using the subintervals [0, 25], [25. 30]. and [30, 50] 7
the left R PP . | o

(A} 290 (B) 360 (Cy 380

A function f{t) gives the rate of evaporation of water, in liters per hour, from a pond, where ¢ is measured in

10
hours since 12 noon. Which of the following gives the meaning of L flt)dt in the context described?

(A) The total volume of water, in liters, that evaporated from the pond during the first 10 hours after 12 noon

(D) 390

(E) 430

Name

(B) The total volume of water, in liters, that evaporated from the pond between 4 P.M. and 10 P.M.

(C) The net change in the rate of evaporation, in liters per hour, from the pond between 4 P.M. and 10 P.M.

(Dy The average rate of evaporation, in liters per hour, from the pond between 4 P.M. and 10 P.M.

(E) The average rate of change in the rate of evaporation, in liters per hour per hour, from the pond between

4 P.M. and 10 PM.
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AP Calculus Riemann Sum Name
7.1—7.2 Test Prep
#3)

Let f be the function given by f(x) = 9" If four subintervals of equal length are used, what is the value of the

right Riemann sum approximation for L_ﬂ.r Jelx ?

(A) 20 (B) 40 (C) 60 (D) 80 (E) 120
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AP Calculus Riemann Sum Name
7.1—7.2 Test Prep

#4)

I
(seconds) 0 3 5 g 12
k(f)
! Q 5 10 20 !
(feet per second)

Eathleen skates on a straight track. She starts from rest at the starting line at time ¢ = 0. For 0 < ¢ =12 seconds,

Eathleen’s velocity k, measured in feet per second. is differentiable and increasing. Values of k(1) at vamous
times ¢ are given in the table above.

{2) Use the data in the table to estimate Kathleen's acceleration at time f = 4 seconds. Show the computations
that lead to your answer. Indicate units of measure.

(1) Use a right Riemann sum with the four subintervals indicated by the data in the table to approximate

12
_[D E(t) dr. Indicate units of measure. Is this approximation an overestimate or an underestimate for
12
the value of _[D k(f) di 7 Explain vour reasoning,

(c) Mathan skates on the same track, starting 5 feet ahead of Kathleen at time £ = 0. Nathan's velocity, in feet
150
=3

that gives Mathan's distance from the starting line at time ¢ =12 seconds.

per second. is given by n(t) = 30e~". Write, but do not evaluate, an expression imvolving an integral

{d) Wrte an expression for Nathan's acceleration in terms of 1.
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AP Calculus

7.1—7.2 Test Prep

#5)

Riemann Sum

t
{days)

10

22

3a

w(t)
(GL per day)

0.6

0.7

1.0

0.5

Name

The twice-differentiable fimetion 7" models the volume of water in a reservoir at time ¢, where #/{¢) 13
measured mn gigaliters (GL) and ¢ is measured in days. The table above gives values of #7(¢) sampled at vanous
times durng the time interval 0 < ¢ < 30 days. At time ¢ = 30, the reservoir contains 123 mgaliters of water.

(a) Use the tangent line approximation to 7 at fime ¢ = 30 to predict the volume of water W(y), in gigaliters,

in the reserveir at time ¢ = 32. Show the computations that lead to your answer.

it} Use aleft Biemann sum with the three subintervals indicated by the data in the table, to approximate
Lm W¢) dr. Use this approximation to estimate the volume of water #7(y), In gigaliters, in the reservoir at

time ¢ = 0. Show the computations that lead to your answer.
ic) Explain why there mmst be at least one time f, other than ¢

10, such that #'(t) = 0,7 GL [day.

(d) The equation 4 =0.3 il gives the relationship between the area A, in square kilometers, of the surface
of the reservoir, and the volume of water B/(r). in gigaliters, in the reserveir. Find the instantaneous rate of

change of 4, n square kilometers per day, with respect to t when ¢ = 30 days.
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AP Calculus
7.1—7.2 Test Prep

#6)

Riemann Sum

t
(weeks) 0 3 6 10 12
Git)
160 | 450 | 900 | 2100 | 2400
(games per week)

Name

A store tracks the sales of cne of its popular board games over a 12-week peniod. The rate at which games
are being sold is modeled by the differentiable fimetion &, where G(t) 1s measured in games per week and

¢ 13 measured in weeks for 0 < ¢ < 12, Values of Git) are given in the table above for selected values of 7.

(a) Approximate the value of G'(2) using the data in the table. Show the computations that lead to your answer.

12
ib) Approximate the value of j..:. G{t) df using a right Fiemann sum with the four subintervals indicated by the

12
table. Explain the meaning of .[u G(t) dr in the context of this problem.
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AP Calculus

7.1—7.2 Test Prep

#7)

Riemann Sum Name
f
0 04 |08 |12 16|20 24
(hours)
W) <7 5
(miles per hour) 0 | 118|985 1172163168 201

Fauth rode her bicycle on a straight trail. She recorded her velocity w(f), inmiles per hour, for selected values
of t over the inferval 0 = ¢ < 2.4 hours, as shown in the table above For 0 <= 2.4, wi)= 0.

{a) Use the data in the table to approximate Futh’s acceleration at time ¢ = 1.4 hours. Show the computations

that lead to your answer. Indicate units of measure.

(b} Using correct units, interpret the meaning of i;-""":f] di in the context of the problem. Approximate

~14

Iu Cwit) di using a midpoint Fiemann sum with three submtervals of equal length and values from the table.
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AP Calculus

7.1—7.2 Test Prep

MC

#1) A
#2) B
#3) C

Free Response

#4)

#5)

Riemann Sum

Name

(a) aj4)=

10-3
5-3

.l
&

fi'zec

ra| wn

)] _[Duk{r'_: df = (3)(3)+ (10)(2) + (20)(3) + (24)(4) = 191 feet

[ B

1 : estimate
1 : umts

1 - might Fiemann sum

3: 4 1: approximation with units
This approximation 15 an overastimate since a right Riemann sum 1 : overestimate with reason
15 used and the fimction & 15 increasing.
12 1 : integral
12}=5+ i) df 2: =
© s(12) -I.I:l i) 1 : answer
(@ wir) = (150)(-1)(z +3)~ - 5067 (-1) 2 n(t)
—__ 150 506~
(f+3)
(a) Anequation of the tangent line is y = 0.5(¢ = 30} + 125, 1 : answer
W(32) = 0.5(32 —30) + 125 = 126
) E""w'[.r] dr = (10){0.6) + (12)(0.7) + (8){1.0) = 22.4 1 - left Riemann sum
10 3: 4 1: approximation
W(0) = W(30) - [ W'(r) de =125 - 224 = 102.6 | 1 - answer
{(c) W' 1s differentiable = @ is confinuous. 2 : explanation
W(30) = 0.5 < 0.7 < 1.0 = W'(22)
By the Intermediate Value Theorem, there nmst be at least one
time 7, 22 =t £ 30, such that #¥(¢) = 0.7
dA _ o 2yeifs AW _ 02 W 5. dd
CY ot (-D.E]RPF d W d 387 a4
1 : answer

dd 0.2
=2 g5
WLJ.; s

Page 7 of 8



AP Calculus

Riemann Sum Name
7.1—7.2 Test Prep
#o) G(10) - G(6) _ 2100 — 900
(a) G(8)= = — =300 gzames per week per week | 1 : approsimation
10-6 0-6
12
)] JD Gty dt =3-G(3)+3-G(6) + 4-G(10) + 2- G(12) 1 : mght Fiemann sum
=3-450+ 3-900 + 4-2100 + 2. 2400 3:4 1: approximation
= 17250 1 - explanation
12
.Fc. (1) di represents the total number of games sold over the
12-week period 0 =7 212,
#7)
_v(l6)-w12) 163-172 2 5. | 1 approximation
@ a(ld)= =575 =Tg-13 - 2P milesr “ 11 mits
() f;'4;-{r_j dr 15 the total distance Euth traveled. in nmles, from [ 1 - interpretation
time ¢ = 0 to time ¢ = 2.4 hours. s:llznudpm_lth.emamsum
1 : approximation
~14
|IJ v(t) dr = (0.8){11.8) + (0.8){17.2) + (0.8)(16.8)
= 36.64 miles
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