MTH 1125 Test #1 - (2 pm class - Pod A) - Solutions

Farr 2020

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

. 2
1. Compute: lim,_.3 mxzj_;;j;gg =

Step #1 Try Plugging In:

. e2rat8 _ (3)°4+(3)+8 _ 20 _
limg g 57305 = (3)2+3(3)—8 10 2

; ; ?+a48 _
ie., lim, .3 21308 = 2

. 2_
2. Compute: lim,_, , L,—2t20 —

2 —5z+4
lim 2292420 _ (4°-9(H)+20 _ 0 No Good -
v A e setd 4)°-5(4)+4 0 Zero Divide!

Step #2 Try Factoring and Cancelling:

22 —9z+20
r2—5x+4

(z—4)(z—5)

hmxﬂ 4 m = lll’leH 4

= hIIlgCH 4

: : 22—9x4+20 __
ie., lim, 4 a4 —

1
3

—



x2—dx—9 __
r2-2x—-8

3. Compute: lim,_, 4

Step #1 Try Plugging in:

9 No Good -
0 Zero Divide!

z2—4x—9 __ (4)2*4(4)
z2—2z—8 ~ (4)2-2(4)

li =9
1My 4 8

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:

li z2—4z—9 __ li x2—4z—9 __ -9 _ (_g _
Mg 4= 75,8 = Ma— 4= 50 4) — 6)(—2)  (—e)
r — 4~
= x<4
= x—4<0
: 22—4z—9 _ 1: 22—4z—9 -9 <_§) _
limg ., 4+ 25, =5 = liMees 4+ o5mn = B0 = (+§) =

r — 471
= >4
= zz—-4>0

+00

x2—4x—9
2228

Since the one-sided limits are not equal, lim,_, 4

Does Not Exist!

3zt44z2—2 _

4. Compute: lim,_, _ STy =

3zt

3xt4422 -2 3z*
223 T

23722 limg—, _oo

lim,_, _ lim,_, _ %:c = —00

3zt44x2—2

ie., lim, ., TS B

= —00




5. f(z) = xﬁiffﬁ Find the asymptotes and graph

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

=22+1-6=0
= (x+3)(x—2)=0
= r = —3 and x = 2 are possible vertical asymptotes.

2. Compute the one-sided limits.

: 22452 1: 22 4+5x o —6 _ -6 __ (7§) _
1Hnw4>73*a¢+zf6‘—1Hnw4>f3*(z+3xxfm O~ ©6) = -0
T — —3"

= < -3
= x4+3<0
. 245 _ 1: 2245z _ —6 _ (%6> _ (Q) _
lim, , _3+ g = lim, , _3+ ey = Gt = 55 — % = +o00
r — —3T
= r>-3

= x+3>0

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

4

—
Jun

2245z 2245z 5

. o _ 14 _ _
limg— o 25525 = e > Ei5e g = @0 — 9~ %
T — 27
= <2
= x—2<0
: 2245 __ s 245 14 (&) _
lim, o+ 5775 = limg_p+ @13)(z—2) — B)(+e) (:) = +00
r— 2T
= >2

= zz—2>0

Since the one-sided limits are infinite, x = 2 is a vertical asymptote.



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

2

2 . .
2745 iy, =lim,, 1=1
T Ooxz T o0

lim, oo 25725

)

: 22452 7: —1; —
llmx*)+oo 2242—6 llmxﬂ+oo 2 = hmxHﬂ)O 1=1

8

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

Summary: —
. 2245
limg 3~ 755 = —00 ]
. 245 . To+5r
hng,,g-k 22426 +0o0 llmm_,_oo 2126 1
. 2245 . 22 +5r
limg_z- ;37.% = —0 limg 400 27,75 = 1
: 22 +5x
hmmﬂg-ﬁ— 2+1-6 +00
_ 2?45

Graph f (z) = 2552

V\
y=1
Xx=—3 X=2




6. Compute: lim,_¢ =

Vr—2—2
r—6

Step #1 Try Plugging in:

I Visa—2 _ \J6)—2-2 ¢ No Good -
M6 "6~ = -6 0 Zero Divide!

Step #2 Try Factoring and Cancelling:

: VI—2-2 _ 1 Vo—2-2 z=242 _ ; (Vf”*Q)Q*(Z)Q
lim, g Y2552 = lim,—g Y52 VS = limes G
IR T (z—2)—4 T (z—6) IR T 1
= lim; (—6)[Va—2+2] limg . (-0 [Va—2+2] lim; . [Vo—2+2]
_ 1 _ 1 _1
: : Vr—2-2
Le., lim, ¢ ¥ —— = }L
7.
T = f(z) = x = [(z) =
—2.5 —3.6 —1.5 3.6
—2.1 —30.8 —-1.9 30.8
—2.01 —318.9 —1.99 318.9
—2.001 —3,241.9 —1.999 3,241.9
—2.0001 | —35,342.2 —1.9999 | 35,342.2

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

(a) lim, ., o f(z)=—00

(b) lim,_, o+ f (z) =

(c) Graph f (z)




8. Determine whether or not f () is continuous at the point = = 3. (Justify your answer)
3r+1 forz <3
f(zx) = 10 forz =3
r2+1 forx >3

First of all, let’s recognize that f (z) will be continuous at the point z = 3 exactly
when lim, 3 f () = f (3).

So we should compute: lim, .3 f (z)

The problem is that f (z) is defined differently for z < 3 than it is for = > 3.
So we must compute the one sided limits as x — 3

Observe: As x — 37,z < 3.

Therefore: lim,_3- f (z) =lim,_3- 3z +1)=3(3)+1=10

Also: As oz — 3",z > 3.

Therefore: lim, 3+ f () = lim, 3+ (224 1) = (3)° +1 =10

Since the one-sided limits are equal, lim, .3 f (z) exists, and is equal to the common
value of the one-sided limits.

ie., lim, .3 f(x) =10

= lim,_s f (z) = f(3)

Hence, f () is continuous at the point x = 3




