MTH 1125 Test #1 - (12 pm class) - Solutions
FALL 2022

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

x24+4x—8 —
242245

1. Compute: lim,_, 3

Step #1 Try Plugging In:

lim 2 +42-8 — (3)°+4(3)-8 — 13
=3 2249245 (3)%42(3)+5 20

22 +4x—8 _ 13
224+2x+5 20

ie., lim, .3

RT z2—8x+15 __
2. Compute: lim, .35 75— =
llm ; x2781+15 _ (3)278(3)4*15 _ Q NO GOOd -
=3 222 503 ~ 2(3)2-5(3)-3 0 Zero Divide!

Step #2 Try Factoring and Cancelling:

z2—8z+15
222 —5x—3

lim,_, 3 = lim, . ((:c—3)(x—5) %51 (3)=5 5

. =5 8)=o =2 _2
et (e—3) — WMa—3 5,07 = 33371 = 7 = —7

: : z2—8x+15 _ _ 2
1.e., llmmi,g M2 —Fr—3 — 7




22422—9 __
2422x—-8

3. Compute: lim,_, _4

Step #1 Try Plugging in:

No Good -
Zero Divide!

2242z—9 — (*4)2+2(*4)*9
w24+25—8 ~ (—4)242(—4)-8

. -1
lim,_, _4 o

Step #2 Try Factoring and Cancelling:

No Good! “Factoring and Cancelling” only works when Step #1 yields 8.

Step #3 Analyze the one-sided limits:

. 22422—9 _ 7: z2422—9 —1 _ _ i
limy—, - s =M - G = o0 — 90 — o) =
r — —4~

= <-4
= x+4<0
224229 22422—9 -1 1 _ (%) — 400

limg— 4+ Grpe=s = Mo 4+ GEGomy) = T(0) — GO® — (+9)

r — —47T
= >4
= z+4>0

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

T 924 +72-5
4. Compute: lim,_, _ Te5 162585 —

; 944705 _ 1 9zt _ 1s 9 _
hmxﬂ —00 1251 623—8z hmx*} —00 445 — hmzﬂ -0 4z — 0

: : 9z4+7x—5 __
ie., lim, ., To5 160585 — 0




xr—

5. f(z) = w203 _ 2?2203 Pipq the asymptotes and graph

2
r2—-8x+16 (z—4)

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

= (z—4)>=0
= (x—4)=0
= x = 4 is a possible vertical asymptote.

2. Compute the one-sided limits.

: 22—2x—3 _ 7: 5 _ 5 __
lim,_, 4- “Eoa? T lim, , _4- CoZ —F +00
T — 4~
= <4
= x—4<0
: 22—2z-3 __ 1: 5 _ 5 __
hmx_) 4+ W = hmx_> _4+ _(+£)2 = (5)2 =+
r— 4t
= x>4

= zz—-—4>0

Compute the limits as * — —oo and as ¢ — +o0

. 2_9p_ . 2_ 9. . 2 .
lim, ., o z(xff;)z,?’ = lim,_, %;;136 =lim, o =lim, o 1=1
. 2_ _ . 2 _ . 2 .
lim, o ﬁ = lim, 1o % =lim; 005 =limy 1o 1=1

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



Summary:

1imx—>4* xz%z);g = +00 11m;v—>—oo = ;_22)_23 =1
lim, 4+ ﬁ = +00 lim, x(;%;?’ =1
2 —2x— 22 —2x—
Graph f (z) = a:2—82$+136 = (w—24)23
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+1-3

6. Compute: lim,_,g Y2 =

r—8

Step #1 Try Plugging in:

limm—>8

vr+1-3
r—8

= hmz—>8 (8)—8

Step #2 Try Factoring and Cancelling:

\/(8)+1-3

Vr+1-3 . Vr+1+3

0 No Good -
0 Zero Divide!

(Vari)*-()°

. Vve+1=-3 _ 1:
lim,, g 5= = lim, s 3
. 1)—9 .
= lim, g (w+]) = lim,_.g

(z—8)[Va+1+3]

: : var+1-3 1
Le., lim, g ¥ —— =2

(z—8)[vz+1+3]

Vatit3 lim g (a—8)[VaF1+3]

@8 iy, gL

[Va+1+3]



= W= [ 2= [Jw=

—10 1.5 10 —-1.5
—100 1.9 100 -1.9
—1,000 1.99 1,000 —1.99
—10, 000 1.999 10,000 —-1.99

—100,000 | 1.9999 100,000 | —1.9999

Based on the information in the table above, compute/do the following:

(a) lim, ., o f(z)=2
(b) lim, ., 100 f () = =2

(¢) Graph f ()




8. Determine whether or not f (z) is continuous at the point = 4. (Justify Your Answer)

3r—3 forx<4

f(zx) = 9 for x =4
22 -7 forx >4

First of all, let’s recognize that f (z) will be continuous at the point = = 4 exactly

when lim, 4 f () = f (4).

So we should compute: lim, .4 f ()

The problem is that f (z) is defined differently for = < 4 than it is for x > 4.

So we must compute the one sided limits as x — 4

Observe: As x — 47, z < 4.

Therefore: lim, ,4- f(x) =lim, 4- 3z —3)=3(4)—-3=9

Also: As oz — 47, 2> 4.

Therefore: lim, 4+ f () = lim, 4+ (22 —7) = (4)> = 7=9

Since the one-sided limits are equal, lim, .4 f (z) exists, and is equal to the common
value of the one-sided limits.

ie, lim, 4 f(x)=9

Finally, note that f(4) =9

Hence, f (z) is continuous at the point x = 4




