Mix Classwork

1.

Train 4 runs back and forth on an east-west section of

railroad track. Train 4’s velocity, measured in meters per { (minutes) 0 2

minute, 15 given by a differentiable function v, (t), where ]
§ y e v, (1) (meters/minute}| 0 |100

time ¢ is measured in minutes. Selected values for v, (r)

40

—-120

—150

are given in the table above,

{a) Find the average acceleration of train 4 over the interval 2 < ¢ < &,

(b} Do the data in the table support the conclusion that train 4’s velocity 1s —100 meters per minute at some time 7

with 5 < r = 8 7 Give a reason for your answer.

{c) Attime r = 2, train A"s position 1s 300 meters east of the Origin Station, and the train 1s moving to the east.
Write an expression involving an integral that gives the position of train 4, in meters from the Ongin Station, at
time ¢ = 12. Use a trapezoidal sum with three subintervals indicated by the table to approximate the position of

the train at time ¢ = 12.

{d) A second train, train B, travels north from the Ongin Station. At time ¢ the velocity of train B 15 given by
vglr) = —51% + 60r + 25, and at time ¢ = 2 the train is 400 meters north of the station. Find the rate, in meters

per minute, at which the distance between train 4 and train B 1s changing at time r = 2,

The wind chill is the temperature, in degrees Fahrenheit (°F), a human feels based on the air temperature, in

degrees Fahrenheit, and the wind velocity v, m miles per hour (mph). If the air temperature 15 32°F, then the

wind chill is given by W(v) = 55.6 — 22.1+"'® and is valid for 5 < v < 60.

(a) Find W'(20). Using correct units, explain the meaning of W'(20) in terms of the wind chill.

(b) Find the average rate of change of W over the interval 5 < v < 60. Find the value of v at which the
instantaneous rate of change of W 1s equal to the average rate of change of W over the interval 5 < v = 6(.

{c) Ower the time interval 0 = ¥ = 4 hours, the air temperature 1s a constant 32°F. At time ¢ = 0, the wind
velocity 1s v = 20 mph. If the wind velocity increases at a constant rate of 5 mph per hour, what is the rate of

change of the wind chill with respect to time at ¢ = 3 hours? Indicate units of measure.



l-2sinx forx <10

Let  be a function defined by f(x) = J\ _dx
e

for x = 0.

(a) Show that f is continuous at x = 0.

(b) For x = 0, express f'(x) as a piecewise-defined function. Find the value of x for which f'(x) = -3.

(c) Find the average value of /" on the interval [-1, 1].

x| f(x) | S(x) | &(x) | &'(x)
1 6 4 2 5
2 9 2 3 1
3 10 —4 4 2
4 -1 3 6 7

The functions f and g are differentiable for all real numbers, and g is strictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function ki is

given by h(x) = f(g(x)) - 6.

(a) Explain why there must be a value » for 1 < » < 3 such that A(r) = =5.

(b) Explain why there must be a value ¢ for 1 < ¢ < 3 such that 4'(¢) = -5.
glx)

(c¢) Let w be the function given by w(x) = : f(1) di. Find the value of u"(’_’r}.

(d) If g7! is the inverse function of g, write an equation for the line tangent to the graph of y = g'l{x}
at x = 2.



