MTH 1125 Test #1 - Solutions
Farr 2013 10 AM CLASS

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

2342 _
z2-9

1. Compute: lim,_,»

Step #1 Try Plugging In:

. 42 (2°%+2 10
lim, ., &5 = 27 = 5 = 2
ie. lim, ., %42 — _9
Ty T—2 72 g

22—52—6 _
r2—-32—18

2. Compute: lim,_¢

Step #1 Try Plugging in:

lim @2-50-6 __ (6)2-5(6)-6 _ 0 No Good -
©—0322-3:-18 — (6)°-3(6)—18 0 Zero Divide!

Step #2 Try Factoring and Cancelling:

. 2 526 _ 1; (z—6)(x+1) _ 12 (z+1) _ (6)+1 _ 7

lim, 6 2275, 55 = liMe 6 (=g g) = 1Me—6 (733) = (573 = 9
. : 22—5z—6 __ 7
Le., lim, 6 7= = 5

3. Compute: lim, 4 %2 =
Step #1 Try Plugging in:
. s @)-5 4 No Good -
My—4 —3 = a2 ) ivi
=4 32 504~ (4)2_5(4)14 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
: -5 1 -5 _ -1 _ (7l _
g~ 225 = Iess G = @9 — T —

T — 47T
= >4
= z—-—4>0

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

22-9

— for z < 3
4. f(x) = Determine whether or not f () is continuous
3r—3 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, g f(2) = lim, 3 2= = lim, 3~ @3 —4im o (2 +3)=(3)+3=6
lim, 3+ f (z) =lim, 3+ 3z —3)=3(3) —3=6

Since the one-sided limits are equal, lim, .3 f (x) exists and lim, .3 f () = 6
Furthermore, note that: lim, .5 f (z) =6 = f (3)

ie., lim, 5 f(z) = f(3)

Hence, f () IS continuous at z = 3



5. f(z) = 22—2-6 Find the asymptotes and graph

z24+x—6
Verticals

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

=12+ —-6=0

=(x+3)(z—-2)=0

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

2. Compute the one-sided limits.

. 2_ -6 __1: 2_ -6 o 6 - 6 (Q) B
limy——3- Zrroms = iMoms- Ty = 99 — O — ¢ — 1T

r— —3"
= < -3
= x+3<0

2—x—6 __ 7: x2—z—6  __ 6 (_é) _
2106 —'hnlvﬁ—3+(x+3xx—2)“(ex—5) a3

limx_>_ 3+

r— —37T
= >3
= z+3>0

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

2—2—6 —4 _ 4 _ (%)
=lm, - G = 69~ e — ©

:+OO

hmwﬂg—

T — 2-
= <2
= x—2<0

6 —r—6 —4 (7é) —
x2+:c hIn:c—>2Jr (a;—|—3):(5:1: 2) (5)(5) (‘5

lim,_ o+

r— 2T
= x>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 . . .
226 — iy, L =1lim,, 1=1
T OOxZ T oo

im0 55—

)

: 22—2—6 _ 71; ¢ 13 _
hmwﬂﬂm 226 hngHJroo == llmx*)+oo 1=1

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

Summary: —
: z—x—6 __
lim, ,_3- 2 te—6 400 )
. 22—2—6 __ : zé—x—6 __
lim, 3+ T35 —g = —00 limy oo oy = 1
. 2—x_6 : z2—2—6 _
lim, o~ 5= = +00 imy oo 5o =
: x2—z—6 __
lim, o+ H5——=¢ o6 = —
_ z2—z—6
Graph f (z) = 5728
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6. Compute: lim,_,3 Vl — 3 —

Step #1 Try Plugging in:
VIT=z-3 _ V/12-3)-3 _ o No Good -

limg 3 ¥=—5— = @®-3 0 Zero Divide!

Step #2 Try Factoring and Canceling:
(viz=z)'-()?

. 12-2-3 _ |: VIZ=z-3  I2=3+3 _ 1:
limg s =3 = limy—3 =5~ - Uiy = liMos (z-3)[vVIZ—a+3]
= lim, 5 —U209 iy, B0 iy @
v3 (o—3)[VIz-z+3] T3 (o-3)[VIz-a+3] v=3 (o-3)[VIz-a+3]
= hm —1 —= =1 = —1 = ;1
r—3 [ /12—x+3] [, /12_(3)+3] [3+3] 6

ie., lim, .3 Vl? — 3—%




= [J@=]|[ == [J@=
—10.1 2.5 10.1 3.5
—100.8 2.9 100.8 3.1
—1,000.3 2.99 1,000.3 3.01
—10,000.3 2.999 10, 000.3 3.001
—100,000.9 | 2.9999 100,000.9 | 3.0001

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

(a) lim,—, o f(x) =3
(b) limy—too f () =3

(c) Graph f(x)

L1 9zt 4+4r—8r
8. Compute. hmx_)_oo 325 —8a2—5
: 9zitdr—8z _ 1; 9zt _ 1: 3 _
hmx—>—oo 345—822—5 hmx—>—oo 355 hmx—>—oo T 0

4 _
92" +4x—8x __ 0

Le, limg o S50




Extra (5 pts - WOW!)

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

g02_opys Mgy (322 =2z +5)  lim,_ 32% — lim, .y 22 + lim, 1 5

hmzﬂl 2 - -
z*—5z+3 lim, .1 (22 — 5z + 3) lim,_,; 2 — lim,_,; 5z + lim,_,; 3
N ~- y N ~ y
The limit of a quotient equals The limit of a sum or difference equals
the quotient of the limits the sum or difference of the limits

_ 3lim,y 2% — 2lim, g2 + lime 05 3(1)%—2(1) + lim,_1 5

Jimg_y 2% — 5limy_y 2 + lim,13 (1)2 = 5(1) + lim,_; 3

The limit of a constant times a function equals
the constant times the limit of the function

~~
limg—sc z=c"
limg—c x=c

31 —2()+5 _ 5 _
(?-s5)+3

The limit of a constant is the
constant itself

. . (3x272x+5)
l.e., 11II1$_)1 m = —6




