Period 1, March 10, 2025
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The graph of f'(x), the derivative of a function, f{x), is pictured below on the interval [-2, 6]. Write and
find the value of a definite integral to find each of the indicated values of f{x) below. Also, fi-2)=5.

41. Find the value of f{0). 42. Find the value of f{6). .
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Given below is a table of function values of i(x). Approximate each of the following definite integrals
using the indicated Riemann or 'l'rapczoidalus_um, using the indicated subintervals of equal length.
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Pictured to the right is the graph of a function /. In exercises 30 — 35, find the values of each of the

following definite integrals.
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Pictured below is the graph of f'(x), the first derivative of a function f{x). Use the graph to answer the

following questions 38 — 40).
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39. I /{0) = -3, what is the value of /{3)? 40. Iff{3) = -1, what is the value of f{7)?
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The graph to the right represents the velocity, v(¢) in meters per
second, of a particle that is moving along the x — axis on the time
interval 0 < ¢ < 10. The initial position of the particle at time ¢ = 0 is
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43. On what interval(s) of time is the particle Tovin
to the left and to the right? Justify your answer.
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44. What is the total distance that the particle has traveled on the time interval 0 < ¢ < 7. Leave your
= answer in terms ol T, _Tndicate units of measure.
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45. What is the net distance that the particle travels on the interval 5 < ¢ < 10?7 Round your answer to
the nearest thousamdty, Indicate units of measure.
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47. What is the position of the particle at time ¢ = 5?7 Indicate units of measure.,
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Pictured to the right is the graph of a function which represents a particle’s velocity on the interval [0, 4].
Answer the following questions.

48. For what values is the particle moving to the right? 1+
" Justify your answer.
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49. For what values is the particle moving to the left? &.

Justify your answer. 1 @,-1)

52. What 1s the net distance that the particle travels on the interval [0, 4]?
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53. What is the total distance that the particle travels on the interval [0, 4]?
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Given below is a table of function values of A(x). Approximate each of the following definite integrals
using the indicated Riemann or Trapezoidal sum, using the indicated subintervals of equal length.
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19. J-h(x)dx using six subintervals and a Trapezoidal sum.
-3

foﬂ(S(sinx)z + 3\/;)dx

= 53.3022591603 |

f7 (2e(s“”)2 + 2)dt

0
= 37.7218635081



Attime ¢ =0, there are 120 pounds of sand in a conical tank. Sand is being added to the tank at the rate of

L2
S(r)=2¢""" ! +2 pounds per hour. Sand from the tank is used at a rate of R(r) = 5sin® £ + 3/t per
hour. The tank can hold a maximum of 200 pounds of sand.

59. Find the value ol jO.S(l)dt . Using correct units, what does this value represent?
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60. Find the value of L R(t)dt . Using correct units, what does this value represent?
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61. Find the value of %jo S(¢)dt . Using correct units, what does this value represent?

62. Write a function, A(¢), containing an integral expression that represents the amount of sand in the
tank at any given time, 7.

63. How many pounds of sand are in the tank at time ¢ = 77
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64. After time 7= 7, sand is not used any more. Sand is, however, added until the tank is full. If &
represents the value of 7 at which the tank is at maximum capacity, write, but do not solve, an
equation using an integral expression to find how many hours it will take betore the Tank is
completely full of sand.
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A car travels on a straight track. During the time interval 0 < ¢ < 60 seconds, the car’s velocity, v,
measured in feet per second, and acceleration, @, measured in feet per second per second, are continuous
functions. The table below shows selected values of these functions.

t 0 15 25 30 35 50 60
(sec)
(1) =20 =30 =20 -14 =10 0 10
(ft/sec)
a(t) 1 5 2 1 2 4 2
(f/sec’)

. . . . . . 60 . . s . .
54. Using appropriate units, explain the meaning of IO |v(r)|dt in terms of the car’s motion. Approximate

this integral using a midpoint approximation with three subintervals as determined by the table.

. . . . . 50 . . ..
55. Using appropriate units, explain the meaning ol | a(t)dt in terms of the car’s motion. Find the
g 15

exact value of the integral,

56. Is there a value of f such that @ '(r) = 0?7 11 so, on what interval does such a value exist? Justily your
reasoning.

57. Using appropriate units, approximate the value of v'(31). What does this value say about the motion
of the carat ¢ = 31.






