Name: Math 1441 Practice Midterm 1

You have 75 minutes to finish the exam. This exam contains 6 pages (including this cover page)
and 5 problems. Check to see if any pages are missing. Print your name on the top of this page,
and put your initials on the top of every page, in case the pages become separated.

You may not use your books, notes, or any calculator on this exam.

You are required to show your work on each problem on this exam. The following rules apply:

e Organize your work, in a reasonably neat and .
coherent way, in the space provided. Work scattered Problem | Points | Score
all over the page without a clear ordering will receive

. . 1 10
very little credit.

e Mysterious or unsupported answers will not 2 10
receive full credit. A correct answer, unsupported
by calculations, explanation, or algebraic work will 3 10
receive no credit; an incorrect answer supported by
substantially correct calculations and explanations 4 10
might still receive partial credit.

5 10
Do not write in the table to the right.
Total: 50
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1. Let
0 if <0
22 if 0<z<1
€Tr) =
/(@) 2 ifxz=1
1 if z>1.
(a) (2 points) Sketch the graph of f.
1 F
-3 =2 -IT. 1 2 3
L

(b) (3 points) Determine the values of ¢ at which lim,_,. f(x) exists.
All real numbers.

(c) (3 points) Determine the values of ¢ at which f is continuous.
All real numbers except ¢ = 1.

(d) (2 points) Find the horizontal asymptote(s).

y=0andy=1.
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2. Find the limit, if it exists.

(a)

(b)

(3 points)
22 +1
im
z——2 x+1

Solution. This is a rational function, therefore is continuous on its domain. Since —2 is
in the domain, we can do direct substitution with x = —2 to get

2 2
2241 (<2241
1 p— p— —5 .
2w+l (—2)+1

(3 points)

lim (22 4 1)(z —1)?

r—3
Solution. This is a polynomial (which can be seen by multiplying out the product), therefore
18 continuous on the real line. In particular, we can do direct substitution with x = 3 to
get

lim (22 4 1)(z — 1)2 = (2-34+1)(3 - 1)2 =[28].

z—3

(4 points)
lim ——
rx—1 \/4 — 1'2

Solution. Applying the Distributive Law to the quotient, and then to the square root, we
get

. T lim, .1z 1
lim

o1 \/4 — 22 N V0img 1 (4 — 22) N Vi—12

2R
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3. Evaluate the limit.
(a) (5 points)
922 — 900
m ——
z—10 22 — 11z + 10

Solution.

) 922 — 900 9(x? — 100)

lm —n-—— = lim —/—————
z—10 22 — 11z + 10 z—>10 2 — 11z + 10
9(x? — 10%)
~ 2510 (z—10)(z — 1)
9(z—10) (z + 10)
10z — 1)
~ lim 9(x + 10)
z—10 x—1

9(10 + 10)

10—-1

= [20]

(b) (5 points)
6x* 4 322 + 2z
im ———m ——
500 224 4223 — 2

Solution.

62t + 322 + 2 Saf | 327 | 2

4
llm ————— = lim z
= 4 3 _ oo 2x4 2z3 T
z——00 2x* + 2x x z— e
_ o St
= am 2 1
r——00 92 2 — =
X xr

3 2
bt T o
T oy 2 1

(—00) — (—o0)?
_ 6+ 3+
2+ L -
_6+0+0
2+0-0

=[3]

(factor out 9)

(factor the denominator)

(factor the numinator)

(simplify)

(direct substitution)

(divide through by )
(simplify)

(direct substitution)
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4. Find the limit, if it exists. Otherwise explain why the limit does not exist.

(a) (3 points)

. r—3
lim
2= T — 2
Solution.
-3 27 -3
xlg;{ z Bl =— (direct substitution)
-1 ‘ _ _
== (using ¢ —c=10")
1
=
) 1
= —(—0o0) (using == —00)

(b) (3 points)
li !
im —
z—0 13
Solution. Direct substitution gives % (indeterminate). So we need to examine the one-sided

limits. For the right-hand limit, we have

I 1 1 1
im — = = — = o0
z—0+ T3 (0+)3 0+ ’
for the left-hand limit, we have

. 1 1

lim — = = — = —00.

a—0- 23 (07)3 0~

Since the left/right-hand limits disagree, the two-sided limit .

(c) (4 points)
lm
:1:1{)1113 (IE - 3)2

Solution. Again, direct substitution gives %. For the one-sided limits, we have

. 1 1 1 1
lim = = = — = 00,

oot (x—3)2 (3T —3)2  (0M)2 o0+

I 1 1 1 1
im = = = — = .
o (x—3)2  (3-—32 (002 0+

Since the left/right-hand limits are both equal to oo, the two-sided limit

. 1
E PR,



Math 1441 Practice Midterm 1 - Page 6 of 6 February 2019

5. (10 points) Find the horizontal and vertical asymptotes. Justify your answers.

r—1
2 -1

y:

Solution. (i) To find the horizontal asymptote(s), we need to find

. ox—1 ) r—1
lim and lim ———.
z—oo g2 — 1 z——ocox2 — 1
For the limit at co, we have
: 5o3
: S B T T s 2
x]ggo o xli)rgo % - x% (divide through by x*)
14
= xh_}ngo 3{ < (simplify)
T a2
1 1
== 0102 (direct substitution)
1-%2
~0-0
S 1-0

;{_11 s a rational function, the limit at —oo must equal 0 as well. Therefore there is only

one horizontal asymptote: |y = 0|

Since

(ii) To find the vertical asymptote(s), it is useful to notice that

x—1 r—1 1
2—1 (z—1)(z+1) z+1°

The function I%rl is continuous except at x = —1 (where it is undefined). To see if x = —1 is

a vertical asymptote, we need to examine

and/or  lim

111 .
zs—1t T+ 1 z—s—1- T+ 1

For the right-hand limit, we have
1 1 1 1

1. = = = — = .
etz +1 1t +1 (—D)F—(-1)  oF =

Thus 1s a indeed vertical asymptote, and is the only vertical asymptote.



