AP Calculus BC — Unit 4, Part 1 Required Practice Name:

4.1 — Required Practice

#1. Evaluate j(3e" +7sec’ (x)) dx #2. Find 1 (x) given f"(x): /" (x) -

#3. Find f(x) given f'(x): #4. Find f(x) given f"(x):
f"(x)=12x* —6x+2
£(0)=1, £(2)=11

#5. A particle moves along the x-axis such that the velocity in cm?/sec at time t in seconds given by v(t) =32 -2t+4.

If the particle is at x =3 cm when t = 2 seconds, what is the function for the position of the particle, x(t) ?



#6. A stone is thrown downward with a speed of 5 m/sec from the top of a 450 m tall tower.
a) Find the distance of the stone above the ground level at time t.

b) How long does it take the stone to reach the ground?

c) With what velocity does the stone strike the ground?



Evaluate the indefinite integral.

#7. j(—x%j dx #8. [(9r) dt

#8. J'x% dx #9. [Ux dx
#10. j4iz dx #11. [(3x° - 6x" +2) dx



Evaluate the indefinite integral.

#14. J.(Z sin(x) - Sex) dx

#16. j(x—%j dx

#13. j(x+1)(3x—2) dx

#15. [(tan’ (0)+1)d6

#17. Find f(x) given f(x):

f'(x)=6x, f(0)=8

(when given an (x,y) pair, always find C)



#18. A ball is thrown vertically upward from a height of 6 feet with an initial velocity of 60 feet per second.
a) Find v(7) for the ball.

b) Find h(l)where h is the height of the ball above the ground.
¢) What is the maximum height of the ball?



dP 4
#19. The rate of growth of a population P is given by 7 =20¢ —35t4 , Where tis in years. The initial population is
t

8000 people.

a) Is the population always increasing? Justify your answer.

b) When is the population at its lowest point?

c) Find the population function and use it to estimate the population after 10 years.



4.2 day 1 - Required Practice

#1. Use the right side of the rectangles with n = 4 to approximate the area of the region
bounded by the x-axis and the graph of the function over the given interval.

f(x) =x>+4x, [0,4]

#2. The values of a function are shown in a table for specific x-values. Evaluate a Riemann Sum
using rectangular partitions, left endpoints, and the specific subintervals given:

x|0.00 050 075 100 150 175 2.00

y|432 458 579 6.14 764 8.08 8.14

subintervals: [0.00, 0.75] [0.75, 1.75] [1.75, 2.00]
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#3. The values of a function are shown in a table for specific x-values. Evaluate a Riemann bY
Sum using the Trapezoidal Rule for all the partitions included in the table.

x]000 0580 075 1.00 150 175 2.00

y|432 488 579 6.14 764 8.08 8.14
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#4. Approximate the value of J'x2 dx using a right Riemann Sum with 3 equal-size intervals.
1



#5. Selected values of the function f(x) are given in the table:

X

0

1

2

0

8

18

30

f(x) -6

50

80

6

Using three equal subintervals, approximate If(x) dx using...
0

a) ...left endpoints

b) ...midpoints

c) ...right endpoints
6

d) How does each compare to the actual value of If(x) dx?
0




6
#6. Approximate I(xz —3x) dx using the Trapezoidal Rule with 3 equal subintervals.
0



4.2 day 2 - Required Practice

Evaluate the definite integrals using the graph of f{x)

+ (4. 2)

#1. jf(x)a'x

-4

#2, T £(x)dx



3
#4. ZZ[(HZn]Z] approximates what definite integral?

n=l

. 2\ 4Y 6Y Y| . , L
#5 Im=||1+=| +|1+—| +|14+—=] +.+|1+— is equivalent to what definite integral?

el n n n n

Find the definite integral which the following Riemann Sum approximates:

2 2 2 2
#6. liml[[3+l) +[3+E] +(3+§] +._..+(3+f]]
n—® g n n n H



#7. The graph of f consists of line segments as shown in the figure. Evaluate each definite integral using geometry.

£ 0w



n n n

#8. limi{cos (3 + ij +cos (3 + §j +cos (3 + 2) +...+cos (3 + ﬂﬂ is equivalent to what definite integral?
n—>0 n n

3 3 3 3
#9. hmglIéj +(£j +(Ej ++(6—nj :lis equivalent to what definite integral?
o p |\ n n n n

8
#10.1f [ f(x) dx =10,
0

5

a) _[g(x) dx

S Ly

8
f(x) dx=-3, and Ig(x) dx =12, find:
5



4.3 - Required Practice

4
#1. Evaluate J-(xz +2x) dx
2

#3. Evaluate g(x) = J.l‘2 dt
2

#5. Find g'(x) if g(x) :J-t2 dt
2

3
#2. Evaluate _[xs dx

-1

#4. Evaluate g(x) = '[ 3¢ dt
3

#6. Find g'(x) if g(x) =J-3t3 dt
3



Evaluate:

#7. %liff(t) dz} #8. %l:j.f(t) dt:l

#9. Find the interval on which the curve is concave upward:  y

Il
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#10. Let g(x)= _[f(t)dr where the graph of fis shown:
1]

a) Evaluate g(5)
b) On what interval is g(x) increasing?

c) Where dees g(x) have a maximum value?

¥ _l
—
0 t
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Evaluate the definite integral by hand. Then use your calculator (math-9) to verify your answer.

#11. j(tz—Z)dt #12. j(%—lj dx
-1 1 X

4 2
#13. j”\}z du #14. [(2"+6)dx
1 u 0
s A
#15, _[ sec’ (x) dx #16. _[ 4sec(0)tan(0)do
7% -



Evaluate:

sin(x

d|7 d|"
#17. E“W“Hdt} #18. E{ J; Ji dt



4.4 - Required Practice

#1. Aliquid flows into a storage tank at a rate of (180 + 37) liters per minute.

If there is 40 liters of liquid in the tank at time t = 2 minutes, how much liquid is in the tank at t = 10
minutes?

#2. A hot air balloon’s height above the ground is changing at a rate given by 4'(¢)=-110s+550
where his in feet and t is in hours.
If the hot air balloon is on the ground at time t = 0, what is the height of the balloon at t = 2 hours?



#3. There are 700 people in line for a popular amusement-park ride when the ride begins operation in the
morning. Once it begins operation, the ride accepts passengers until the park closes 8 hours later. While
there is a line, people move onto the ride at a rate of 800 people per hour. The graph above shows the rate,
r(t), at which people arrive at the ride throughout the day. Time t is measured in hours from the time the ride
begins operation.

rin
L

How many people are in line for the ride at f = 3 hours? R e SRR S
1.200 : ; ; ; ; :
1 00K - :_... _......._:,.._..i..._.......'....:...

B0

600 -doocdoo i\l

People per Hour

T 8 —

200

4]

Timee (hours)

#4. The velocity function, in feet per second, is v(t)=1>—1-12 for 1<t<5

for a particle moving along a straight line.

a) Find the displacement over the interval
b) Find the total distance that the particle travels over the given interval.



#5. Water flows empties out of a storage tank at a rate of (500—5t) gallons per hour. If there are 5000 gallons in the

tank at time t = 2 hours, how much water is left in the tank at t = 3 hours?



#6. For 0 <t < 6the acceleration of a particle moving along a straight line is given by a(t) =2t —6. The velocity of the

particle is given by v(t) and its position is given by S(t). When 1 =1, v(l) =3, and s(l) = %

a) Find the velocity function, v(t) .

b) Find the position function, S(t).

c) When is the particle moving to the left? Explain.
d) Find the total distance travelled by the particle from time t =0 to t =6.
e) Find the time t at which the particle is farthest to the left. Explain.



#7. People enter a line for an escalator at a rate modeled by the function r given by

3 7
t t
44 — | | 1——— or 0 <t <300
r(t)= (100) ( 300) 4
0 fort>300

Where r(t) is measured in people per second and t is measured in seconds. As people get on the escalaro, they exit the
line at a constant rate of 0.7 person per second. There are 20 people in line at time t = 0.

a) How many people enter the line for the escalator during the time interval 0 <t <300 ?

b) During the time interval 0 <7 <300 there are always people in line for the escalator. How many people are in line at
time t = 3007?

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

d) For 0 <¢ <300 at what time t is the number of people in line a minimum? To the nearest whole number, find the
number of people in line at this time.



#8. A particle is moving along a straight line. Its velocity function, in feet per second, is v(t) =£ —10¢* +27t—18

a) Find the displacement over 1<t <7.
b) Find the total distance travelled over 1 <t < 7.



Unit 4 Part 1 Test Review

Evaluate the integral.

#1. I[sz +%j dx

#S.J‘ e

#7. I(e" —4x) dx

#9. | cos(x)dx

At

#11. I3 cse(x)cot(x) dx

5

1+x? dx

#13. j

#2. I[x% —ﬁj dx

#6. [£(3t+1)dt

#8. Isin(x) dx

#10. .[2 csc’ (x) dx

#12. Isec(x)(tan(x) —~ sec(x)) dx

7

1—x*

dx

#14. j



cos(x)

(3\ﬁ+t2)dt

dl< d
#s. —- !cos(tz)dz #16. —

N Sy

10

#17. Approximate I(2+x) dx using a left Riemann Sum with 3 equal subintervals.
1

2

#18. Approximate I (x2 + 3) dx using a right Riemann Sum with 2 equal subintervals.
-2



#19. A customer at a gas station is pumping gasoline into a gas tank. The rate of flow of gasoline is modeled by a
differentiable function g'(t) measured in gallons per second. Selected values of g'(t) are given in the table:

t 0 60 90 120 135 150

g'(t) 0 0.1 0.15 0.1 0.05 0

135

a) Use a left Riemann sum to approximate the value of I g'(x) dx using intervals from the table.
60

b) Using your approximation from part a and the fact that there are 6 gallons of gasoline in the tank at time t = 60
seconds, find the amount of gasoline in the tank at time t = 135 seconds.



dP
#20. The rate at which a population of predators in a forest grows over time is given by 7 =2¢' +3¢ where tisin
t

months. If there are 30 predators in the forest at t = 6 months, how many predators are in the forest at t = 12 months?

n—en n n n n

2 2 2 2
#21. limé{(3+§j +(3+Ej +(3+1—5j +...+(3+5—nJ }is equivalent to what definite integral?

20 (2 . (4 . (6 . (2n)]. . S
#22. lim—| sin| — |+sin| — [+sin| — |[+...+sin| — | | is equivalent to what definite integral?

n—eon n n n n

12 7 12
#23.If J.f(x) dx = 20, If(x)dx=6, and Ig(x) dx =5, find:
2 2 7

a) jf(x) dx

12

b) I(Zg(x)—3f(x)) dx

7



#24. A hot-air balloon, rising vertically with a velocity of 16 feet per second, releases a sandbag at the instant when it is
64 feet above the ground.

a) Find v(t) for the sandbag.
b) Find h(t)where his the height of the sandbag above the ground.

#25. A particle is moving in a straight line such that the x-coordinate of its position is given by x(t) =—t"+4t+2

a) Find v(l) for the particle.
b) Find a(t) for the particle.

c) At what time is the particle at rest?



