MTH 1125 Test #1 - Solutions
SUMMER 2015

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

2245 _
x2-2

1. Compute: lim,_,»

i) Try Plugging in:
2245 _ (2°+5 _
z2-2 7 (2)?—2 ~ 4-2

445

limx_g

N[©

2245 —

i.e., hmx_a 22

9
2

z2+4z+3
z2—-52—6

2. Compute: lim,_,

i) Try Plugging in:

22 44z43 _ (=1’4+4(-1)4+3 _ 1-443 _ 0 No Good -

hmx_) -1 = 3

22—bz—6 ~— (-1)2-5(-1)—6  1+5—6 ~ 0 Zero Divide!

ii) Try Factoring and Cancelling:

(z4+1)(z+3)

z2+4z+3
(z+1)(z—6)

z2—5x—6

(z+3)
(@=6)

lll'IlmH -1 = lll'IlmH -1 = llIleH -1

; : 22 4dz+3 2
1.e., 11m$_>_1 P—ri—6 — 7

R =5  _
3. Compute. hmxﬂl 22 —Batd

i) Try Plugging in:

by w5 _ w5 _ s  NoGood-
Tl R hrd T ()7 -5(1)+4 0 Zero Divide!

ii) Try Factoring and Cancelling:

No Good!. “Factoring and Cancelling” only works when

(=1)+3 2
(—1)-6 — =7

Step #1 yields %.



iii) Analyze the one-sided limits:

lim =5 _ lim 3 z—5 — —4 — (%g) — (%) = —00
71" 250+d =1 @)= T (8 (9 (-9
T — 1"
= x<l1
= x—1<0
: a5 _1: s a4 _ (=) _ () _
limg 1+ 55 = limg g+ z—D(z—4) — (+o)(-3) (+2) = (st) = +00

r— 17
= x>1
= x—1>0

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

4. Determine whether or not f () is continuous at the point z = 3. (Justify your answer.)

x;:39 for z < 3
flx)=4¢9 for v = 3

3z —3 forx > 3

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 (x).

Since the definition of f (x) for z < 3 is different than the definition of f () for x > 3
, we must compute the one-sided limits in order to determine whether the limit exists.

lim,_3- f (z) = lim,_.3- :22:39 = lim,_,3- % =lim, 3- (t+3) =6

lim, s+ f (2) = lim,_3+ (32 —3)=3(3)—3=6

Since the one-sided limits ARE EQUAL, lim, .3 f (x) EXISTS and is equal to the

common value of the one-sided limits.
ie, lim, .3 f(z)=6

However, f(3) =9

Therefore, since lim, 3 f () # f (3),

f (z) is NOT continuous at z = 3



5. Find the asymptotes and graph: f(x) = —jiiiig

1. Find x-values that cause division by zero.
=22—2-6=0

= (x+2)(x—-3)=0

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

2. Compute the one-sided limits.

. 2242—6 _ 1: 224+z—6 —4 _ (%4) _ (é) _
lim,, o~ T577=5 __lunm"*Qi(x+2X173)__ (=5 (42) =25 =
T — —27
= <=2
= xz+2<0
: 2+z—6 _ 7: 2 4z—6 —4 _ (%4) _ (i) _
limg_, 5+ 27— —’hnhyﬁ—2+(x+zxz—3)“(ax—s)“ (S =25 =400
r — —27F
= > -2
= x+2>0
Since the one-sided limits are infinite, x = —2 IS a vertical asymptote.
: 2+z—6 __ - z’+x—6 6 _ @ _
limg s~ 5= = Mas- sy = Bito = (o = °
r— 3"
= <3
= x—3<0
: x24z—6 _ 1: x24z—6 6 _ (ﬁ) _
limg s+ 5757 = i3+ Gt = B0 = ey — T

r— 3
= >3
= zz—-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 2
. 76 . .
lim, oo 2= = lim, o & =1lim, ,_1=1
lim 2Hr6 _ iy 22 — lim 1=1
r— 400 2—x—6 r— 00 2 r— 400 -

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

Summary: ,
li ré4z—6 __
My, 9- 35— — X
. 2240—6 . 22426 _
hmmH,Q-k m = 400 hmm_>_oo W =1
. 224r—6 . zi4+r—6 __
lim,_3- o226 —00 lim, 40 e = 1

r—3" 4256

Graph f () = &+2=0

z2—2—6




6. Compute: lim, .4 % -

i) Try Plugging in:

VIoFz—4 _ V/12+@®)-5 No Good -

limg_.4 z—4  (®H-4 0 Zero Divide!

ii) Try Factoring and Cancelling:

2
lim VI2TE—4 _ i VIZie—4  VI2He+d _ jim (\/12+m) —(4)?
e - e Vi2ta+4 v=4 (o—a)[VIZra+4]
. _ . 74) . 1
—lim. ., —12tz—16 i @), 1
=4 g [VI2Faz+4] =4 g [VI2Fa+4] =4 Ttz 4
1 1 1

124(4)+4  4+4 8

. . 12424 1
’ 1.e., hmm*)4 \/IT =3 ‘

7.
T = flz) = r=_ | fl)=
—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(z) =3

(c) Graph f (x)




10.

11.

. 5 _
Compute: lim,_, ., Sz o8z _

9z*—8z2—5
: 3z5+4x—8x _ ; 3z° _ 1: T __
hm‘r*, —00 OzE 8725 — hmx*) —00 9 A — hmmH —c0 3 = —00
: : 3z°54+4x—8x __
1.€., hmx_> —00 94 A_Rp2—5 — —00

f(x) =32% = 32° + 4a® — 62° + 92 — 5;  Compute: f' ().

[ (z) =3(62°) —3(5z*) + 4 (32?) — 6 (2z') + 9 (1) — 0 = 182° — 152* + 122% — 122+ 9

ie., f/(z) = 18x% — 152* + 1222 — 122 + 9

L [8sin () + 4 cos (z)] =
L [8sin () + 4 cos ()] = 8 (cos (z)) + 4 (—sin (z)) = 8 cos (z) — 4sin (z)

i.e., & [8sin (z) 4 4 cos (z)] = 8 cos (z) — 4sin (z)

f (z) = 622 — 2x; compute f’ (z) using the definition of derivative. (i.e., compute

f’ (x) using the “limiting process.”)

. 24+Az)— f(z . 6(z+Ax)?—2(z+Az)|— (622 —22
f, (CL’) = hmAa)—>0 I JrAA:Z /@) - hmAa}—»O [ Az ] ( )

. 6(z2+2xAx+Ax?)—2(z+Ax)|— (622 -2

) [<6$2+12mAx+6Az2)—(2w+2Aa:)]—<6$2—2x) . 12zAx 2
B . +6Ax"—2Ax
= hmAmﬂO Az o hmAx*)O Az

= limp, o 22T — Jima, o (120 + 6A7 — 2) = 122+ 6 (0) — 2 = 127 — 2

Lie, f'(z) =122 —2




12. Compute: L [23sin (z)] =

a . gi - 2 g L3 9.2 3
= | x° -sin(z) 3z, -sin(z) + cos () - 3% sin (x) + 2° cos (x)
15t 211(1 18t prime 2nd 2"dprime 15t
i.e., L [2%sin ()] = 3z%sin () + 2% cos (z)
. d [cos(@) | _
13. Compute: - _4(;021”;:5] =
top - top prime bOTIII bottom prime top
g | cos(z) | (—sin(x)) (42 +2z) —(8z+2). cos(x)
dr | 4.2 [ o | — 2 2
* 4$b + 2z (42” + 2x)
ottom . %’_/

bottom squared

. d [ cos(@) | _  sin(@) (4z2+2x) + (8z+2) cos(z)
1.€., dr |4z242z | — (4x2+2w)2




