MTH 1125 Test #1 - Solutions
SUMMER 2009

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

x3—3z—3 __

1. Compute: lim,_,» e i

1. Try Plugging in:

: 233 _ (2°-3(2)-3 _ _1
lim, o T = @)%+r(@2)+2 8
ie., lim, , 25323 — 1
*o T—=2 224049 — 8
L1 2’ —4x+4
2. Compute: lim, o 55500 =
1. Try Plugging in:
i . 22—dets _ @P-4@4a _ o No Good -
T2 224228~ (2)°42(2)-8 0 Zero Divide!

2. Try Factoring and Cancelling:

; z2—dz+4 _ q; _@=2)? (@=2) _ (2)—2
limg s Sos—s = liMe 2 igymgy = a2 Gy = 3974

: : x2—da+4
ie., lim, .o e = 0

. 4 3 2
3. Compute: lim,_, ., 3&=Sz 48274z

4x3 422
: 5zt —52348x24x _ 1: 5zt _ s S5t __
llmx*),oo T itz hmxﬂ,oo i hmmﬁ,oo 7 = —0
: : 5zt 523482 4w __
1.€., 11m$_>_oo B —00
-1 z+5
4. Compute: lim, .3 "2 =
1. Try Plugging in:
) 3)45 No Good -
hmx_>3 45 (3)+ __ 8

2—z—6  (3)°—(3)—6 0 Zero Divide!



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

3. Analyze the one-sided limits:

: +5 13 +5 _ 8 _ (§) _
gy %% = M3 Goems) = B — (o —
T — 3~
= <3
= r—-3<0
: z+5 __1; z+5 _ 8 _ @ _
limg g 250 = lime s o550 = ma9 = G = T
xr— 3T
= >3

= —-—3>0

Since the one-sided limits are not equal, lim, .3 mffiG Does Not Exist!

5. f(x)="Ta*+52% + 32> + 42 +5; Compute: f'(z).

f(x) =7(42) + 5 (32?) + 3 (22') +4(1) + 0 = 282 + 152% + 6x + 4

Le., f'(z) = 2823 + 1522 + 6z + 4

6. L [2sin (z) — 6cos (z)] =

dx

4 [2sin (z) — 6 cos (z)] = 2 (cos (z)) — 6 (—sin (z)) = 2cos (z) + 6sin (z)

i.e., & [2sin (z) — 6cos ()] = 2cos (z) + 6sin (z)




422—1
2—2—6

7. Find the asymptotes and graph: f(x) =

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

=(x+2)(z—-3)=0

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

2. Compute the one-sided limits.

: 422-1 _ 1: 421 15 _ 15 3 _
iy s s =Moo~ G m = (9 — @ —c — T
r— —2
= < -2

422—1 42—1 15 3

hm:pﬂf2+ o hmx*),f,- @+2)(z—3) = BlEs) =—=<= —00
x— =27
= x> -2
= z+2>0
Since the one-sided limits are infinite, z = —2 is a vertical asymptote.
. 2_ . 2_
llmmﬂ37 x‘éllimj6 = llmmﬂgf (mi‘;)(z£3) = (5)?2578) — (EE) = —00
T — 3
= o<3
= z-3<0
: 2_ . 22—
hmx~>3+ xg_w_lﬁ - ].lmmH3+ (xiQ)(wl—S) = (5?)’?&‘) = (?7) = +00
x — 3"
= x>3

= x—3>0

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



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

. 4221 . A2 .

lim, , o —"% =lim, ., o5 =lim, . 4=4
I L i i i 4=4
Mg 400 2—1-6 Mg 400 2 My oo * =

Since the limits are finite and constant, y = 4is a horizontal asymptote.

Summary: s
. z2—1 __
hmmﬂfg— m = 400 ,
. 4z2-1 : 4xc—-1 __
hmmﬂ,2+ m = —0 hmmﬂfoo W =4
. 4221 : 4xc—-1 __
lim, 3- 3—% = —© lim, oo 55 =4

v—=3t 27576 —

Graph f (z) = 22=L

z2—2—6




z= | fl@)= z= | fz)=
1.5 —15.1 2.5 15.1
1.9 —227.8 2.1 227.8
1.99 —1212.3 2.01 1212.3
1.999 | —21156.3 2.001 | 21156.3
1.9999 | —834561.9 2.0001 | 834561.9

Based on the information in the table above, do the following:
(a) lim, o- f(z) = —00
(b) lim, o+ f (z) = 00

(¢c) Graph f(x)

9. Determine whether or not f (x) is continuous at the point z = 3. (Justify your answer.)
z2-9
{ = foraz #3

9 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, .5 f ().

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,_3- f (z) = lim,_,3- % = lim,_,3- ﬁ%l =lim, ,3- (x+3) =6



lim, g+ f(2) = lim, g+ £=2 = lim, 5+ EEI — iy 50 (2 4+3) =6
Since the one-sided limits are equal, lim,_.3 f (z) exists and lim, .3 f () = 6
However, 6 = lim, 3 f (x) # f(3) =9

Hence, f (z) is NOT continuous at z = 3

10. f(z) = 3z% + 5z — 6; compute f'(z) using the definition of derivative. (i.e.,
compute f’ (x) using the “limiting process.”)
2 el 2 _
f(z) = lima, o 7f(x+A§;_f () — limagz—o e+as) +5($+AA92 B~ (3% 56)
. 3(z2+2zxAz+Az?)+5(z+Az)—6|— (322 +5x—6
N )it
. [(322+62A2+3A22 ) +(52+5A7)—6] - (322+52—6) . 62AT+3AZ%L5AL
= hmAl'HO Az - ].lmAxHO T
= limp, o 22OP3RC) — Jim . o (62 4+ 3Az +5) = 62+ 3(0) +5 =62 +5
lie., f/(z) =6z +5 |
11. Compute: lim,_,; 7%)’ =
1. Try Plugging in:
lim VEIz-3 _ /8+()-3 _ ¢ No Good -
el e 1)-1 0 Zero Divide!
2. Try Factoring and Cancelling:
. VBFz—3 __ 1 VB¥z—3  Btz+3 _ 1 (\/8+ﬂﬂ)2—(3)2
bimg, oy 35555 =l 55 - e = e o)
T 8+z—9 T (xfl) K 1
= hmx_)l m[m]’ = hmw_>1 (:l?—l) \/@4‘3 = hmw_)l —\/8+_x+3
_ 1 -1 1
T VBF1I+3 T 3+3 T 6
‘ ie., lim, . Vi:“_xl_3 = % ‘
EXTRA - WOW! (7 pts) Compute: lim, %(x) = (Justify your answer completely)
Observe: —1 <sin(z) <1

- 1 sin@ 1
xr — x — X

: .. i .1
= lim —— < lim,_,, 2@ < ji;m =
T—00 £ T—00
N—— N——

=0 =0

ie, 0<lim, o3 <q
= lim, o 28 =0

T




