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Teaching Center MAC 2311 Review for Exam 2, Fall 2009

The following document is a Review provided by the A.T. Teaching Center’s Math Study Center located in S.E
Broward Basement. The A.T. Teaching Center provides Walk-in Tutoring as well as Individual Weekly Appointment
Tutoring Services for a variety of subjects. The service is 100% free. This Review is made with input from your
instructor.

The solutions to the document are provided at the Review. For more information on Reviews or our other services
please go to www.teachingcenter.ufl.edu.
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8)

Use the limit definition of the derivative to explore why |x| is not differentiable at the point
(0,0).

Differentiate the following functions:

a) f( =% b) g(x) = (3x% - 1)(x? —2)

Differentiate the following functions:

_ x?-x+1 c) m(x) =In(In(e* + 1))
a) h(x) = &
) (x—112/i d) n(x) = sin?(cos(4x))
b) k(x) = {_J;? x> -1 e) q(x) = a* +x° — ¥+l 4 eta,
x+2, x< -1 a is constant
i) plx) =52

Find...

TR

lim——

h—0 h

Take the derivatives of the following functions:

a) f(x) — 5tan2(x) _ e3x+1(x2+3)3
b) g(x) = x5in® ) hO = s

Given f(x) = 3x2V4 — x2
ing Y
a) Find Tx

b) Where are the horizontal and vertical tangents?

Find a and b so that g(x) is continuous and differentiable for all values of x, where
(x) = { ax + 4, x <1
G =Bx2+b,  x21

It is known that there exists an implicit relationship between the variables x and y satisfying the
relation below:
S5x%y —y3 =1+x2
. dy
a) Find -

b) Find the equation of the tangent line to the curve at the point (1,2).
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9) The functions h(x) and k(x) below are combinations of the differentiable functions
f(x)and g(x).
fgx)

M) = = 9"

k(x) = f2(g(x) +x?)

a) Find h'(x).
b) Find k' (x).

The following table lists some of the values of functions f(x), f'(x), g(x) and g'(x).

X = 1, X = 0, X = _11

f(x) 2 0 -1

f'(x) -1 2 4

gx) -2 1 -3

g'(x) 3 -1 2
c) Find h'(1)
d) Find k'(1)

10) Evaluate the following limits:
. sin?(8x) . sin(x—1)
a) limyo tan2(x) d) limy x24x-2
sin 6 . cos(x+1)

b) hme_’” O+tan 6 ) hmx—wo x2-2x-3

11) Derive the derivatives of the following functions (by either using the limit definition or Implicit
Differentiation).
X+2

a) flx) === c) h(x) =tan"'(x)
b) g(x) = sin(x)
12) Let f(x) = tan~1(3x?)
a) Find the slope of the normal line to at x = 1.
b) Find £ (0).

13) For what values of x does the function g(x) = x + 2 sin x have horizontal tangent lines?

14) Suppose f(x) = ax? + bx + ¢ and that the tangent lines at x = 1 and x = —1 have slopes —8
and —1 respectively, and that the point (2,15) is a point on the graph. What are the values of
a,b,and c?

15) Find the values of a so that the tangent line to y = x? — 2+/x + 1 is perpendicular to the line
ay +2x = 2atx = 4.

Page 2 of 3



&
£ '
Teaching Center MAC 2311 Review for Exam 2, Fall 2009

16) The position, in meters, of a particle at time t is given by
f(&) =t3—9t?2 + 15t — 12
where t is measured in seconds.

a) What is the displacement from 0 to 8 seconds.

b) Find the particles average rate of change from 2 to 4 seconds.

c) Find a function for the velocity at time t.

d) What is the particle’s instantaneous rate of change at 2 seconds.
e) At which time(s) is the particle at rest?

f)  When is the particle moving in the positive direction?

g) Find a function for the acceleration at time t.

17) Given the graph below:

Identify where the function...

a) ...isincreasing,
b) ...is decreasing,
c) ... hashorizontal tangents,

d) ..hasvertical tangents,
e) ... Isnot differentiable. Can you classify the types of non-differentiability.
f)  Now use the answers above to sketch a graph of the derivative.
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