MTH 1125 Test #1 - Solutions
FALL 2013 12 PM CLASS

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

ARF z2-2 _
1. Compute: lim,_,» o=

Step #1 Try Plugging In:

. £E3—2 o (2)3_2 o Q - §
lim,—p 5y = 2%+ 8 1

x3—2 __

. . 3
1.€., hmxg,g 2254 1

x2—4x—5 _
r2—32—10

2. Compute: lim,_,5

Step #1 Try Plugging in:

22—4g—5 _ (5)2-4(5)=5 _ 0o No Good -

22=32—10 _ (5)2-3(5)—10 _ O Zero Divide!

limxﬂ5

Step #2 Try Factoring and Cancelling:

. x2—4x-5 __ 1: (x=5)(@+1) __ 12 (z41) _ (5)+1 _ 6
lim, 5 2275, 5 = liMe—s (i=5m) = iMe—s (32 = G5z = 7
: li x?—4x—5 __ 6
1.€., [1iM,_ .5 22 3:-10 7

r—5

3. Compute: 111'11;8_)4 22 Batd

Step #1 Try Plugging in:

by x5 @-= _ 1 NoGood-
e N O O 0 Zero Divide!

Step #2 Try Factoring and Cancelling;:

No Good!. “Factoring and Cancelling” only works when Step #1 yields %.



Step #3 Analyze the one-sided limits:

. _5 T -5 _ —1 _ (71) —
limg - i = limg oy (mjf)(zle) =B (72) =+
T — 4~
= <4
= x—4<0
li z—5 — 1 =5 e (7% _
Moottt @ gorg = Moot G)o—2) — B+~ ()~ °
r— 4t
= >4

= z—-—4>0

Since the one-sided limits are not equal, lim, .4 #_;4 Does Not Exist!

2?9 for x < 3
r—3

4. f(x) = Determine whether or not f () is continuous
2x — 1 for x >3 at the point z = 3. (Justify your answer.)

If f (z) is continuous at the point x = 3, then lim, .5 f (z) = f(3).
To see if this is true, we’ll compute lim, .3 f (z).

Since the definiton of f (z) changes at x = 3, we must compute the one-sided limits in
order to determine whether the limit exists.

lim, 5 f(2) = lim, 5 22 = lim, 5 LED —fiy o (24 3) = (3) +3=6
Since the one-sided limits are NOT equal, lim,_.3 f () Does Not Exist.

Hence: lim, .3 f (z) # f (3)

Therefore, f (x) is NOT continuous at x = 3



z2+2—6

5. f(.fC) ~ 2226

Find the asymptotes and graph

1. Find z-values that cause division by zero.

=22 —z-6=0

= (2-3)(x+2) =0

= r = 3 and x = —2 are possible vertical asymptotes.

2. Compute the one-sided limits.

li z24z—6 __ li z2+x—6 — -4 _ (7%) - —
Me——2- 3376 = Mam-2" G 3)@r) — 9= Gl & P
T — =27
= <=2
= o+2<0
. 2242—6 _ 1: 22 +2—6 -4 (é) —
hmx_>_2+ 216 hmx—>—2+ (z—3)(z+2) (=5)(e) — % = +00
x — —2%
= x> -2
= z+2>0
Since the one-sided limits are infinite, x = —2 is a vertical asymptote.
. 224r—6 _ 1: 2242—6 6 _ <g> [
hmxﬂ3— 216 hmxa3_ (z—3)(z+2) (—e)5) — (—e) o0
T — 3"
= <3
= x—-3<0
li 224+z—6 _ li 22426 _ g) _
M3+ 2—x—6 1My 3+ (z=3)(z+2) — (e)(5) T) = +00

r— 3
= >3
= z—-3>0

Since the one-sided limits are infinite, x = 3 is a vertical asymptote.



Compute the limits as * — —oo and as x — +00

. 2 —6 . 2 .

lim, o 2= =lim, .o & =lim, ,_1=1
li L6 _ |; 2 — i 1=1
My —too 2p—g — Mar—too ;7 = Mlgioo L =

Since the limits are finite and constant, y = 1is a horizontal asymptote.

Summary: ,
li ré4z—6 __
My - 53— = — 0
. 20 . 2.
11mx~>72+ %ﬁ,g = 100 llm"bﬂfoo %ﬁ,g =1
2 2
lim, 53— :132+_H = —00 lim,_, zte—6 _
—r— +00 2
s B e
MMy _3+ 25— — = +00
_ z24z—6
Graph f (z) = 75
1
1
]
1
1
1
1
1
:
1
............................. =
——y=1
x=3




6. Compute: lim,_.5 Vx;f§_7 =

Step #1 Try Plugging in:

I Jarga-1 _ \/B)+44-T _ ¢ No Good -
Me=s "5 = 7 )5 0 Zero Divide!

Step #2 Try Factoring and Canceling:

Nzl (vVaTa)’—(n)?

, _ VITH-7 | JTEEAT _ 1
limg_5 55— = lim,_5 ¥5=— - Years = lim, 5 (o) [V T+ T]
T (@+44)-49 1. (z—5)
1. =lim, 5 (z—5)[VaT4d+7] limg_5 (z—5)[VaT4d+7]
= lim L = 1 =1 L
e=5 [Vz+aa+7] [«/(5)+44+7] [7+7] — 14
ie., lim, .5 —””;“_4‘51_7 = ﬁ




= [ J@=|[2=] J@=

2.5 10.1 3.5 —10.1
2.9 100.8 3.1 —100.8
2.99 1,000.3 3.01 —1,000.3

2.999 | 10,000.3 3.001 | —10,000.3
2.9999 | 100, 000.9 3.0001 | —100,000.9

Based on the information in the table above, do the following:
(a) lim,_3- f (z) = 400
(b) lim, 3+ f (z) = —o0

(¢c) Graph f(x)




L1 9z°+dr—8r __
8. Compute. hmzﬂfoo 3P —_8s2—5 —

9x5+4x—8x
3x5—8x2-5

9z®

lim, =lim, . 35 = lim, .o (3) =3

5 _
9z°+4x—8x __ 3

Le., limg o S5

Extra (5 pts - WOW!)

Compute, using the properties of limits. Document each step.

r—1
N

lim, . [(32% — 2x) (2% — bz + 3)] = [lim (3352 — 237)} [9161{2 (552 — 5z + 3)} -

/

~
Limit of a product equals the product of the limits

9, (hm 322 — lim 2x> (hm 22 — lim 57 + lim 3) —
R r—1 r—1 rx—1 r—1 r—1 g

'
Limit of a sum or difference equals the sum or difference of the limits

<3 lim 22 — 2lim a:) (hm 2 =5 lin% z + lim 3> =

r—1 r—1 r—1 r—1

~~
Limit of a constant times a function equals the constant times the limit of the function

(311H%I2—211H%I> (lin%x2—5lin%x+3) =

The limit of a constant is the constant itself

(3 lim (1)° — 2 lim (1)) (hrq (1)° = 5lim (1) + 3) =1
h limx:rcx:c s
limg—c x™=c"




