


MATH 2250, SPRING 2017, PRACTICE SHEET FOR EXAM 2

(1) Find the derivative of the function

2% (2? — 4)°(x — 1)3
et/ x + e

fx) =

(2) Solve for Z—:yc given that

2 — 4y* = sin(xy)

(3) Solve for % given that

e+ In(z +y) = y

(4) Given that

d
x + 3y —sin(y) = 17, and d_?: =3

solve for ‘Cil—f when y = 0.

(5) Water is draining from a cylindrical tank with a radius of 100cm at a constant rate
of 20cm?®/min. Find the rate of change of the height of the water in the tank when
the water’s height is 500cm.

Recall that the formula for the volume of a cylinder is given by V = wr2h, where r is
the radius and h is the height



(6) Water is in a conical tank with a height of 800cm and radius at the top of 300cm. If
the water is draining out at a constant rate of 20cm?®/min, find the rate of change of
the height of the water in the tank when the water’s height is 100cm.

Recall that the formula for the volume of a circular cone is given by V = %7?7“211,

where r is the radius and h is the height

dV \
— = —1/10V - —
dt / (o

where V' is the volume of the tank in cc’s (cubic centimeters), and wher
given in cc/sec. Find the rate of change of the height of the water in the
the water’s height is 500cm.

) Find all the critical points of f(z) 9
) Find the intervals on which f(x) is increasing or decreasing '\} - "“‘r [/\_
) Find all local minima and maxima

) Find all absolute minima and maxima

(8) Consider the function f(z) = x(6 — 2z)2.
(
(

(

a
b
c
(d

(9) Suppose that we have functions f(z), g(z) such that Mo
Flg(x) = 3g(x) + 2f(x + f(2)) = 9z.

Solve for ¢'(x).
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1. (0 pts) When a circular plate of metal is heated in an oven,
its radius increases at a rate of 0.03 cm/min. At what rate is the
plate’s area increasing when the radius is 40 cm?

Answer = cm?/min
Answer(s) submitted.:

(incorrect)

2. (1 pt) The length [ of a rectangle is decrasing at a rate of
3 cm/sec while the width w is increasing at a rate of 4 cm/sec.
When / = 11 cm and w = 9 cm, find the following rates of
change:

The rate of change of the area:

Answer = cm?/sec.

The rate of change of the perimeter:

Answer = cm/sec.

The rate of change of the diagonals:

Answer = cm/sec.

Answer(s) submitted:

(incorrect)

3. (1 pt) Two commercial airplanes are flying at an altitude
of 40,000 ft along straight-line courses that intersect at right
angles. Plane A is approaching the intersection point at a speed
of 423 knots (nautical miles per hour; a nautical mile is 2000 yd
or 6000 ft.) Plane B is approaching the intersection at 441 knots.

At what rate is the distance between the planes decreasing when
Plane A is 4 nautical miles from the intersection point and Plane
B is 4 nautical miles from the intersection point?
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Answer = knots.

Answer(s) submitted:

(incorrect)

4. (1 pt) Sand falls from a conveyor belt at a rate of 30
m?>/min onto the top of a conical pile. The height of the pile is
always % of the base diameter. Answer the following.

a.) How fast is the height changing when the pile is 9 m high?

Answer = m/min.

b.) How fast is the radius changing when the pile is 9 m high?

Answer = m/min.

Answer(s) submitted.:

(incorrect)

5. (1 pt) When air expands adiabatically (without gaining
or losing heat), its pressure P and volume V are related by the
equation PV !* = C where C is a constant. Suppose that at a cer-
tain instant the volume is 500 cubic centimeters and the pressure
is 97 kPa and is decreasing at a rate of 14 kPa/minute. At what
rate in cubic centimeters per minute is the volume increasing at
this instant?

Answer:

Note: Pa stands for Pascal. One Pa is equivalent to one
Newton/m?. kPa is a kiloPascal or 1000 Pascals.
Answer(s) submitted:

(incorrect)

6. (1 pt) A spherical snowball is melting in such a way that
its diameter is decreasing at rate of 0.3 cm/min. At what rate is
the volume of the snowball decreasing when the diameter is 8
cm. (Note the answer is a positive number).

Answer(s) submitted:



(incorrect)

7. (1 pt) The length of a rectangle is increasing at a rate of
6cm/s and its width is increasing at a rate of 3cm/s. When the
length is 30cm and the width is 20cm, how fast is the area of the
rectangle increasing?

Answer (in cm? /s):

Answer(s) submitted.:

(incorrect)

(incorrect)

13. (0 pts)

A trough is 10 f* long and its ends have the shape of isosceles
triangles that are 3 ft across at the top and have a height of 1 fz.
If the trough is being filled with water at a rate of 12 f> /min,
how fast is the water level rising when the water is 6 inches
deep?

8. (1 pt) Suppose oil spills from a ruptured tanker and spreads
in a circular pattern. If the radius of the oil spill increases at a
constant rate of 2m/s, how fast is the area of the spill increasing
when the radius is 15m?

Answer (in m?/s):

Answer(s) submitted.:

(incorrect)

9. (1 pt) A spotlight on the ground is shining on a wall
24m away. If a woman 2m tall walks from the spotlight to-
ward the building at a speed of 0.8m/s, how fast is the length of
her shadow on the building decreasing when she is 8m from the
building?

Answer (in meters per second):

Answer(s) submitted.:

o
(incorrect)

10. (1 pt) If 22 = x> +y? with z > 0, dx/dt = 4, and
dy/dt =5, find dz/dt when x =8 and y = 15.

<
Answer: — =
Answer(s) submitted:

(incorrect)

11. (1 pt)

A particle is moving along the curve y = y/x. As the particle
passes through the point (4,2), its x-coordinate increases at a
rate of 3cm/s. How fast is the distance from the particle to the
origin changing at this instant?

cm/s
Answer(s) submitted.:

[
(incorrect)

12. (0 pts)
Two carts, A and B, are connected by a rope 39 f long that
passes over a pulley P. The point Q is on the floor 12 ft directly
beneath P and between the carts. Cart A is being pulled away
from Q at a speed of 2 f1/s.
How fast is cart B moving toward Q at the instant when cart A
is 5 ft from Q?
_ ft/s

Answer(s) submitted:

17
A

v

A

2

ft/min

Answer(s) submitted:

(incorrect)

14. (0 pts) A spherical snowball is melting in such a way that
its diameter is decreasing at rate of 0.2 cm/min. At what rate is
the volume of the snowball decreasing when the diameter is 9
cm.

Your answer
be a positive number.
Hint: The volume of a sphere of radius r is

(cubic centimeters per minute) should

43

V =
3

The diameter is twice the radius.
Answer(s) submitted:

(incorrect)

15. (0 pts) Water is leaking out of an inverted conical tank
at a rate of 14600.0 cm® /min at the same time that water is be-
ing pumped into the tank at a constant rate. The tank has height
15.0 m and the the diameter at the top is 5.0 m. If the water level
is rising at a rate of 18.0 cm/min when the height of the water
is 5.0 m, find the rate at which water is being pumped into the
tank in cubic centimeters per minute.

Answer: cm?® /min
Answer(s) submitted.:

(incorrect)

d d
16. (0 pts) Suppose xy = —1 and d%) = —2. Find d—f when
x=4.
dx _
Answer(s) submitted:

(incorrect)



17. (1 pt) The given graph of the derivative f’ of a function
f is shown. Answer the following questions only on the interval

(—6,6).
[\ 4

1\

1. On what intervals is f increasing?
Answer (in interval notation):

2. On what intervals is f decreasing?
Answer (in interval notation): ___

3. At what values of x does f have a local maximum?
Answer (separate by commas): x=___

4. At what values of x does f have a local minimum?
Answer (separate by commas): x =

Note: You can click on the graph to enlarge the image.

Answer(s) submitted.:

(incorrect)

18. (1 pt) Find the critical numbers of the function
Fx) =2x> —3x% — 36x.

Answer (separate by commas): x =
Answer(s) submitted:

(incorrect)
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19. (1 pt)

List the critical numbers of the following function separating
the values by commas.

f(x) = 1x* +5x

Answer(s) submitted:

L]
(incorrect)

23. (1 pt)

List the critical numbers of the following function in increas-
ing order. Enter N in any blank that you don’t need to use.

s(t) = 3t* + 41> — 61?

Answer(s) submitted:

(incorrect)
24. (1 pt)
List the critical numbers of the following function in increas-
ing order. Enter N in any blank that you don’t need to use.
6246
@)= 822 +8z+8

Answer(s) submitted:

(incorrect)
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