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§1.3 The Limit of a Function

1. Numerically or Algebraically calculate the following limits exactly (if they exist):

. r—4
a. lim cos <3—7T) b. lim

z—0 T x4 \/x — 2

2. Sketch a graph of the following function, and evaluate the limits in (a)-(f), if they exist.

—x? ifr < —1
2 if o =—1
flw) = P11 if —1l<z<?
9—=x ifx>2
T o i i
a. lim_f(z) c. lim f(z) e. lim f(z)
b. mii% f(z) d. xligg f(z) f. lim f ()

§1.4 Calculating Limits

3. Algebraically calculate the exact limits (if they exist):

L _1I 3(x + h)? — 32? . t—2
. a+h a 'm . ].IIl
a ilzlir(l) h b I%IHO h ¢ tLQ 4 — ¢2

4. Suppose lim f(z) = =8, lim g(x) =4, and lim h(x) = 0. Determine the following limits (if
Tr—a Tr—a

Tr—ra

they exist).

a. lim f(z) +g(z) c. lim f(z)g() o lim 1%
' f(l’) r—a g(*r)
b. lim g(x) — h(z) d. lim ) f. limv/f(2)

§1.5 Continuity

5. True or False? If false, provide a counter-example. Suppose f has domain (—o0, 00).
a. If lim f(z) exists, then f is continuous at a.
r—a

b. If f is continuous at a, then lim f(x) exists.
Tr—a

6. Redefine the function value ¢g(0) below to make it continuous at x = 0.

54 jgr_l;’) if x#0,5
g(x) =193 ifz =0
18 ifxr=5

7. For what value of the constant ¢ is the following function f continuous on (—oo,00)?

cx* +18 ifz <=3
fl)=2 .
x4+ Tex ifxz>3
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§1.6 Limits Involving Infinity

8.

9.

Calculate the following limits exactly:
a. lim V361> — 18t +6
—00

V32 +49

b. i
maufnoo 20 — 7
-3
Find all vertical and horizontal asymptotes of the function g(x) = :U2 9
x —

§2.1 Derivatives and Rates of Change

10.

11.

12.

13.

State the limit definition of " The derivative of f at a number a” in two different ways.

V144 +h —12

The limit }lliII(l] . represents the derivative of a function f(z) at a number a.
—)
Determine both f and a.
oot +r—18 o :
The limit lim ——————— represents the derivative of a function f(x) at a number a. Deter-

xr—2 xr — 2
mine both f and a.

3 _
The limit lim w
h—0 h
termine both f and a.

represents the derivative of a function f(z) at a number a. De-

§2.2 The Derivative as a Function

14.
15.

16.
17.

State the limit definition of ”The derivative of f.”

True or False? If false, provide a counter-example.
a. If f(z) is differentiable at = a, then f(x) is continuous at = = a.

b. If f(x) is continuous at = a, then f(x) is differentiable at x = a.

Using the limit definition of the derivative, find ;Z—f where f(x) = §
x x

Consider the curve y = 3 + 23. Using the limit definition of the derivative, find the equation
of the tangent line to the curve at x = 1.

§2.3 Basic Differentiation Formulas

18.

19.
20.

21.

3 _ 9.2

Let f(z) = w Find the derivative ﬁ
x? dx

Let h(s) = s*/° — s?/3. Find the derivative h'(s).

Find an equation of the normal line to the parabola y = —2? + 5x + 3 that is parallel to the
line 2z +y = —4.

us

Find the equation of the tangent line to the curve y = cos(z) + sin(z) when x =

=~
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LoV3
a. Does Not Exist. ' 2
b. 4 9. Vertical asymptotes: x = —3. Horizontal
asymptotes: y = 1.
s 10.
o] o flath) = f(a)
1/ fla) = lim, h
iy and
4 fl(a) — hm f(x) — f(a)
/ N T—a r—a
11. f(z) =+/r and a = 12
a. —1 12. f(z)=2"+zand a =2
b. —2 ‘ 13. f(z)=2* and a = 4.
c. Does Not Exist.
d. 7 14.
£ 7 h—0 h
15.
7 a. True.
a. ——
a? b. False. f(z) = |z| at x = 0.
b. 922 3
1 16. ——
-3 -
17. y=3z+1
a. —4 18. f/(z)=1-8z"3
b. 4 4 2
19. W(s)=—s 1> - Z571/3
c. —32 (5) 5 3
d. Does Not Exist. 20. y=—21+ @
e. —2 16
f. Does Not Exist.
22 -9
. False. = tx=0.
a. False. f(z) 29 A7
b. True. 10 \
\ R
9 -
42 iy 0,5 \\
g(z) = ¢ —1 ifzx=0 T / \
18 ifx=5 7
; L)
¢= _% 2 4
a. oo 21 y =2



