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1. Consider the function f whose graph is given below:

: Y

—3-2-1

For each of the following limits, assign a finite number, or oo, or
—00, or state that the limit does not exist.

(@) lim f(z) (b) lim f(z) (c)
(d) lim f(z) (€) lim f(x)
(&) lim f() (b) lim f(z)

. Determine the following limits. All questions are to be done us-
ing analytic reasoning and/or algebraic techniques. (Show your
work.)

lim f(x)

z——17F

() lim, f(@)

(a) lim z? + 3z + 2 (b) lim 22 +2x -5
z——-2 g3 — g2 — 6z z—00 222 — 6 — 1

(¢) lim vtcost (d) lm ——
t—0— y——2t y2 —4

(a) State a (limit) definition for the derivative f'(z) of a given
function f(x).
(b) Use your definition from part (a) to find f’(z) for the function

f(z) =6z — 22,
(a) State the definition for a function f to be continuous at the
number a.

(b) Use your definition from part (a) to determine if
232 _ 92 forzx<1
flx) =
Inz+2 forz>1
is continuous at a = 1.
(c) Explain why f(z) =

a= —8.

22 + 62— 16
xr+8

is mot continuous at

. Consider the function f whose graph is given below. Use this to
sketch the graph of the derivative f’.

Yy y=f(z)

-4 -3 —2 -1 z

. Find the (first) derivative for each of the following functions. Do
not simplify your answers.

@ =35+ 2 Y ror () f(t)zsin(i’;;ﬂ

(d) u=+vwcos?w

(c) g(z) = 2° + log,(4z)

() f(z) = (Inz)*”

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

d
Find d—y for each of the following. Do not simplify your answers.
T

(a) Use logarithmic differentiation 2?3z — 1)*
rignmi H =
& Y 2z +1)Vz2 +4

(b) Use implicit differentiation: z2y +tany = x> + y>.

. Find an equation for the line tangent to the graph of y = z + e’

at the point where ¢ = 1.

. Consider f(z) = z(3z + 1)1/3.

(a) Find f’(z) and simplify your answer.
(b) Use part (a) to find all values of z, if any, for which the
tangent line to the graph of f is horizontal.

Consider f(z) = In(z? + 1).

(a) Find f"(z) and simplify your answer.

(b) Use part (a) to find all values of z, if any, at which there is a
change in concavity (i.e., an inflection point).

Gravel is being dumped from a conveyor belt at a rate of 30 m3 /hr,
and it forms a pile in the shape of a cone whose height is always
twice the radius of the base. How fast is the height of the pile
increasing when the pile is 6m high? (The volume of a cone with

height h and radius r is %mﬂh.)

Find the (absolute) maximum and minimum values of the function
9
flz)=z+ e [1,8].

Find the dimensions of the rectan- y=16—22
gle of largest area with its base on

the z-axis and its other two corners

above the z-axis and on the parabo-

lay =16 — z2.

Given f(z) = z'/3(4 + 1),
4z 44 4z — 8
['(z) = 352/3 /(@) = 9g5/3 °
(a) Find and specify all intervals where f is increasing; decreas-
ing; concave up; and concave down.
(b) Determine the coordinates of any relative extreme values and
any points of inflection.

(c) Sketch a graph of f, showing all information obtained in parts
(a) and (b).

Consider a function f with the following properties:
.’EBIEIOO f(z) =1, mll)rr;o f(z) =00, and f(0)=1

and

and with the characteristics given in the table below:

—co<z<—1 2=—1 —1<z<2 z=2 2<z< oo
() undefined F(2)=3

(=) positive does not exist | positive f1(2)=0 | positive
(=) positive does not exist | negative | 7''(2)=0 | positive

Sketch the graph of a function f which satisfies all of the above
characteristics.

Find the following indefinite integrals:

/(21‘3—3@’”4—32)111 (b) /%dﬁ (c) /(f—%) dz

Evaluate the following definite integrals; express your answers

without using decimals.
(b) / J;m dz

e T

™

(a) /3 (4cost — 3sint) dt
0

Find the area enclosed by the graph y = 4z — 22,y = 0, y = 1,
r=1,and z = 4.




