MATH 1551. Review problems for Midterm Exam 3.

This review problems are intended for you to practice. These problems might or might not be similar to
the ones on the actual test. Studying this practice test alone will not prepare you for the test. Your best
resources to prepare for the test: your book, class notes, homework, quizzes, worksheets.

1. Water is flowing at a rate ¢f0 m?/min from a shallow concrete conical reservoir (vertex dpai
base radius 45 m and height 6 m. (a) How fast (cm/min) is themavel falling when the water is
5 m deep? (b) How fast is the radius of the water’s surfacegihgrthen?

2. A man walks along a straight path at a rate of 4 ft/sec. Actgight is placed on the ground 20 ft
from the path and is kept focused on the man. At what rate isg¢hechlight rotating when the man
is 15 ft from the point on the path closest to the searchlight?

3. Two commercial airplanes are flying at an altitude of 40,@i0along straight-line courses that
intersect at right angles. Plane A is approching the inttiee point at a speed of 442 knots
(nautical miles per hour). Plane B is approaching the ietgtrgn at 481 knots. At what rate is the
distance between the planes changing when A is 5 miles frenintiersection point and B is 12
nautical miles from the intersection point?

4. Use differentials to estimatg.5)'/3,
5. Find the linearization of (z) =z + % atz = 1.
6. Find the linearization of () = v/1 + z +sinz — .5 atz = 0.

7. Estimate the volume of material in a cylindrical shelltwiength 30 in, radius 6 in, and shell
thickness .5in.

8. How accurately should you measure the edge of a cube toasenably sure of calculating the
cube’s surface area with an error of no more than 2%?

9. Determine if the following statements are true or falgeech case, give a short explanation of
your answer.

(@) If fis continuous att = «, then there exists the linearization pfaroundx = a: L(z) =
fla) + f(a)(z — a).
(b) Use ofdf as an approximation ak f is improved whenizx is small.

(c) The area of a triangle with sides of lengthandb enclosing an anglé is A = (absin6)/2.
If « andb are constant, theff! = 0.

(d) sin(a + dx) ~ sina + (cosa)dx
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15.

16.

17.

(e) f(z) =|z* — 92| has a local minimum at = 3.

(f) If f(x)is odd andf has a local maximum at = 3, thenz = —3 is also a local maximum.
(g) Every function has at least one critical point.

(h) The only local extreme value ¢fiz) = (z — 2)?/3 occurs atr = 2.

(i) If f” > 0on|a,b], thenf  has at most one zero |n, b|.

() f(x) =z —Inxis decreasing on its domain.

(k) A quadratic curvey = ax? + bz + c has at most one inflection point.

(I) A cubic curvey = ax® + bx? + cx + d has at most one inflection point.

Show that the function(t) = 15 + /1 + ¢ — 3.1 has exactly one zero in the intervat1, 1).

Verify that the functiorf(z) = In(x — 1) defined o2, 4] satisfies the hypothesis of the Mean Value
Theorem, and find the value(s) ©for which f'(c) = (f(b) — f(a))/(b — a).

Find the absolute and local extreme values of the funai@r its natural domain, and where they
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f(x):x2+2x—|—2

Find the critical points and local and absolute extreaiees for the function

fay= | ~E/A- /24154, 55 <z <1
B —2® — 6% + 8z, l<z<?2

Given thatf’(z) = (z — 7)(z + 1)(x + 5), determine the critical points df, the intervals where the
function is increasing or decreasing, and points whfeassumes local or absolute extreme values.

Find the open intervals where the functijf) = %t‘* — t%is increasing or decreasing. ldentify the
local and absolute extreme values, if any, saying wheredhbeyr.

Sketch the graph of a differentiable functipn= f(z) through the point (1,1) iff’(1) = 0 and
f'(z) > 0forz < 1landf'(z) <0forx > 1.

Find all critical points, the open intervals where thedtion is increasing and decreasing, the open
intervals where the function is concave up or down, and iflelaical and absolute extreme values
and inflection points for the functions

1— 22

T o+ 1

/(@) fa)=aVB—a2,  glx) = a2 (a? - 4).

Use the information to sketch the graphsf¢t) andg(x).



