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Math 2301-103 Fall 2017 Test through 1.4 p.1

score | possible | page Name:
30 1
30 2 Show your work!
20 3 You may not give or receive any assistance during a test, including but
20 4 not limited to using notes, phones, calculators, computers, or another
100 student’s solutions. (You may ask me questions.)

1. Determine whether each of the following statements is True or False.
Correct answers are worth +3, incorrect answers are worth —2, and no answer is worth +1.

(a)

(b)

True False If f(z) = (32 —1)~! then f(z +h) = +—L

i ! — 3x—1+h"
False. f(z +h) = 3(x+h)—1 — 3z—1+3h
True False Ifx#0,y+#0,and z# 0, then % = i

True. Dividing by y and then z is the same as dividing by yz.
True False 54 cos?(6) + sin®(f) = 6.
True. sin?(#) 4 cos?(f) = 1

True False If 2> 1 then 7'87(®) = 4.
True. Exponentials and logarithms are inverse functions. x > 1 is sufficient to stay in the domain
of the logarithm.

In(z +2)
o) In(2).

False. There are no simplifications for division of logarithms.

True False If x > 0 then

True False The graph of f(z) = |z — 1| looks like M
False. The argument x — 1 shifts the graph of |z| to the right.

True False If il_% f(z) =4 then mlggr flz)=4.

True. For the ordinary limit to exist, both one-sided limits must exist and agree with it.
True False If ili% f(z) =4 then f(3) # 4.

False. The limit gives no information about the value of f(3), so it could be 4.

25 5\ 2°
True False If z # 0 then <4m4> <2m3> = %

. 25 5\ 73 25\ /223\° 25\ /2329 25.2329 245
rue. | — — = — — = == i = S
44 213 44 5 44 53 424 - 53 5

True False The equation y—3 = 4(x—>5) describes a line with slope 3 through the point (4, 5).

False, It is a line with slope 4 through the point (5, 3).
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2. Compute the following limits. Do not use L’Ho6pital’s rule!

. T —2
/10 @) 6
, x—2 1 1 1
lim ——m————— = lim - =
z—2 (r — 2)(x + 3) =21+ 3 243 5
1 lim ——————— =
/10 ®) f S —s
lim f = lim # = lim #
h—0 (23 + 3(22h) + 3(2h2) + h3) —8  h—012h+6h2+h3  h—0 h(12 4 6h + h2)
1 11
TS0 12 + 6h 1 h? T1240+0 127
. Va-3
/10 () ili% r—9
lim\/i_g\/i—i_3 :limi = lim ! = ! :1.
259 r—9 /T+3 =9 (z —9)(y/z + 3) =9 \/x + 3 VO+3 6

p.2
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3. Compute the following limits. Do not use L’Hopital’s rule!

Cll'_l +4—1
10 lim —— =
/ (a) lim — w
1 1 4 x 44z
=+ 7 - + = == 4 1 1
lim & —4% = lim 4z 42 _— [jy 4= = lin _Arr = lim — =——

z——4 ¢+ 4 z——4 x+4 z——4 1+ 4 o w—>—14 43’,‘(&) + 4) x——4 4x 4(—4)

/10 (b) lim 2209 _

9—0 sin(36)

sin(50) . .
cos . . 1
i €560 sin(56) — lim 5sin(50) 30

0—0 sin(36) 0—0 cos(50) sin(30)  6—0cos(50)3 50  sin(30)

p.3



Math 2301-103 Fall 2017 Test through 1.4 p4

4. (a) State the Squeeze Theorem using the template below.
If e f(z) <g(x) < h(xz) when x is near a (except possibly at a) and
e lim f(z) = lim h(z) =L,
T—ra T—ra

then lim g(x) = L.

Tr—a

1
(b) Use the Squeeze Theorem to evaluate lim x sin <—)
x

z—0
Set
f(x) = —laf,
g(x) = xsin <1> and
x
h(z) = |z|.

Since —1 < sin(+) < 1, we have f(z) < g(z) < h(z) when x is near 0 (and for all x # 0). We
can compute lim, o f(z) = lim,_,0 h(z) = 0, so the assumptions of the Squeeze Theorem are
satisfied and we can conclude lim,_,, g(z) = 0.

5. Sketch the graph of a single function f that has all of the following properties:
) f has domain [—3, 3].
li =1
) lim f(z)
¢) lim f(z)=3.
T—2~
)t (@) =2
) f(=1) = -2

Answers will vary.

—
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