"BC Calculus ’25-26 Name

Dx Apps Test Part [- Dr Quattrin
No Calculator Allowed
15 minutes Score

1. The graph of the function f(x) is shown above. At which point on the graph
of f(x)is f'(x) <0and f"(x)>0?

a) -4 b -1 c) 0 d) 1 e) 4




2. Assume that f'(x) = e®**(—sinx) and f " (x) = e“***(sinx — cosx).
[Disregard the fact that one of these statements is untrue.] Which of the following
statements would be true if the assumption were?

.. . Tt T T
a) f(x) is increasing on E <x < T and concave up on Z <x< ?

: . Tt TC TC
b)  f(x) is decreasing on ? <x < T and concave up on Z <x< ?

.. . 1Lt 1t 11
c) f(x) is increasing on E <x < T and concave down on Z <x< E

) . T 1 T
d) f (x) is decreasing on ? <Xx < Tt and concave down on Z <x< ?

(x+1)3(4-x)?
(1)

3. Suppose f '(x) = . Which of the following statements must

be true?

a) £(x) has a point of inflection at x = — 1
b)  f(x) is decreasing on x €(— oo, —1)

¢)  f'(x) has an extreme at x =4

d) f (x) has vertical asymptotes at x = +2




(B)
(D)

—— - ————— — - —————————

The graph of f(x) is shown above. Which graph below is most likely to be

4.
f(x)?
(A)




5. This problem involves finding the absolute maximum and absolute
minimum of the function f (x)= —x3+ 12x + 1 restricted to the closed interval
x €[—3,2]. Which of the following statements is correct?

a) f (x) has both an absolute maximum and absolute minimum at the end
points.

b) f (x) has both an absolute maximum and absolute minimum at interior
points.

c) £(x) has both an absolute maximum at an end point and an absolute
minimum at an interior point.

d)  f(x) has both an absolute maximum at an interior point and an absolute
minimum at an end point.

6. The graph below is of g”(X), the second derivative of g(x). Which of these

statements is false g(x) ?

a)  g(x) is concave down on the interval (0, 3)
b)  g(x) has a point of inflection at x =3
C) The derivative of g(x) is increasing on (2, 3)

d) The derivative of g(x) has a point of inflection at x =2




7. The graph of the function f (x) is shown above. If h(x)= f xf (1) dt, on
=5

what interval is /(x) increasing and concave up?

a) (-5,-2) b) (-2,0) c) (0,2) d (2,5
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35 Minutes Score
Directions: Show all work.

1.  The graph above, g(x) on —8 <x <6, is comprised of two line segments and
a semi-circle. Let k(x) =2+ f ! g(1) dt.
-2

(a) Find k(=5), k’(=5), and k"’(=5).

(b)  On what interval(s) is k(x) both decreasing and concave up? Explain why.




(c) At what x-value(s) on —8 <x < 6 does k(x) have a point of inflection.
Explainn your reasoning.

(d) At what x-value(s) on —8 <x < 6 does k(x) have an absolute maximum.
Explain your reasoning.




Groundwater Replenishment System Problem 111

2. Disparagingly referred to as Toilet to Tap, Orange County’s GWRS
(Groundwater Replenishment System) has converted 400 billion gallons of raw
sewage into drinkable water over the past fifteen years. That is about 25,000
gallons every eight hours. The process occurs in three phases: microfiltration,
reverse osmosis, and ultraviolet disinfection. Let us assume that N(¢) and P(7), in
gallons per hour, are the rates at which non-potable water enters and the potable
(drinkable) water exits the ultraviolet disinfection process. Further, let us assume
that NV ( t) and P( Z) are modeled by the equations

N(z) = 3750 - 3000003[%x 1 -5]
and

P(t) =1125+/ 8x —x2

for ¢ €[0, 8] hours.

(a) How many gallons of non-potable water have entered the process in these
eight hours?

(b) Find P'(5.3). Using the correct units, explain the meaning of the result in
terms of the situation.




(c)  Assuming there are 4500 gallons of non-potable water left from the previous
process, write an expression for the A(t), the total amount of non-potable water
present within the process at any time ¢.

(d)  Find the time at which the minimum amount of non-potable water in process
during the micro filtration phase.




Day 0 13 32 49 81 113 133

R(¢) 0 28.7 74.2 158.8 78.6 205.5 67.8

3. On September 25, 1850, 12-year-old George Wright and his family boarded
the ship Castle Eden in London, England, for a 133-day trip to Christchurch, New
Zealand. Based on what George wrote in his diary, the table of the ship’s
velocities R(7), in miles per day, was recreated above.

(a) Use a Midpoint Reiman sum to approximate the total distance traveled over
the 133-day trip.

(b) The monsoon winds greatly increased the speed of the Castle Eden from
South Africa (Day 81) and Australia (day 113). Approximate the acceleration on
Day 100. Using the correct units, explain your result in context of the trip.




(c)  Use a trapezoidal approximation to estimate the distance traveled between
Day 81 and Day 113.

133
(d)  Using your result in a), find E f R(t)dt and, using the correct units,

0
explain your result in context of the trip.




