Score: 0 % Calculus — Unit 1

Name: Date: Period:

Mid-Unit 1 Test — Limits and Continuity
NO CALCULATOR!

| Give the value of each statement. If the value does not exist, write “does not exist” or “undefined.”

y

1. lim g(x) = 5. lim g(x) =
X2 xX—>—2"

2. g(=2) = 6. lim g(x) =

3. Jim, () = 7. 9@3) = N o
1

4. }Cl_rg gx) = 8. 3161_13(1) gx) =

A city’s population can be modeled by the function p, where p(t) gives the
population and t gives the number of years since 1500 for 0 < t < 500. The
graph of the function p is shown to the right.

9. Draw a tangent line at t = 100.

Population

10. Give a rough estimate of the instantaneous rate of change at t = 100.

11. Give an example of how to calculate a rate of change that would give a close estimate to the rate of

change in the year 1800.
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| Sketch a graph of a function f that satisfies all of the following conditions.

12.

a. f(2) =3 d f(-4) =1

b. )lci_r}%f(x) =-2 e. xEP}r fx) > f(-4)

1 2

3 4

c. xl}i{l}ﬁf(x) = -2




Mr. Sullivan is losing hair due to stress caused by students who are behind pace. His hair loss can be modeled
by h, where h(t) is the number of hairs lost through month ¢t for 0 < t < 48.

13. What does h(12) represent? 14. What does "A2~h(©) 15. What does "(2)=h(11.999)
12-6 12-11.999

represent? represent?

16. According to the table, what is value of )lclrr} f(x)?

X 0.8 0.99 1.01 1.1
f(x) | =05 | —0.001 | 0.001 0.5
| Evaluate the limit.
17. limV7x + 42 18, lim X2t 19, Jim X=3*
x-=1 T oxo-1 x+1 T x-3 x-3
. sin(7x) . x+2—/2
20. chl_r)r(l)—llx 21. 91611)1(1) .

. x-3
22. lim
x—3+ |x=3|

. X
23. lim———
x=0 x+6 6




V4 —x, x < -3

24. Ifg(x) ={x2-2, -3<x<?2
|x — 4], x=>2
find the following

a.

lim g(x) =
xX—-27

. g2) =

g(=3) =

- lim g (x) =

b Jim 662) =

d. limg(x) =
xX—2

f.

x—>—=3"

lim g(x) =

h. lim g(x) =
x—-3

25. The function f is continuous and increasing for x = 0. The table gives values of f at selected values of x.

Approximate the value of lin(l) V().
X

8.87

8.999

9.001

9.01

x
f(x)

3.86

3.999

4.001

4.7

26. Let f be a function where lirri flx) = % Which of the following could represent the function f?
x—

L IL.

x4 + 4

3.8

3.9

3.999

4.001

4.1

4.2

= lx2—ext8’ ¥ X
f(x)‘{ b x=a|[fe0

0.47

0.49

0.499

2 10.5001

0.51

0.53

(A) Tonly (B) II only

(C) I only

(D) I'and II only
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f ) /
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) /
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1 2 4 5 6
(E) none

27. If f is a piecewise linear function such that liné f(x) does not exist, which of the following could be
X—

representative of the function f?

X|

I. II. I1I.
1 1l’y
f(x):{zx‘7'x<8 x |5 16| 7 [8] 9 [10|11] °
11 —2x, x> 8 5 T 1 ;
f)|-5|-3| -1 |6 - - | = i
5 5
1
A) Tonl B) II onl C) III onl D) II and III onl
y y y y

1 2 3 4 5 6 7 8 9

(E) none



sinx

28. Let f and g be the functions defined by f(x) = 5, and g(x) = x3 cos (ﬁ) for x # 0. The following

inequalities are true for x # 0. State whether each inequality can be used with the squeeze theorem to find the
limit of the function as x approaches 0?

1 1 I —x3< < x? _L L
L o<f) <, x> <gx) <x I —=<g() <
(A) Tonly (B) II only (C) I only (D) I'and II only (E) II and III only

29. For which of the following does lirri f(x) exist?
X—

L. 1L 1.
y ’ y y
4 t 1
4= » T T
A" | gl e X dl e+ X
fr—t—t—t— =X A " 0
Graph of f Graph of f raph 0
(A) Tonly (B) 1I only (C) 1I only (D) Iand II only (E) I'and III only
2

2_
30. Ifa # 0, then lim — is
x—-a —-a

x4

1
2a?

(A) a—lz (B) ©) 671[2 (D) 0 (E) nonexistent



