MTH 1125 Test #1 - Solutions
SUMMER 2008

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

. . 127314’2 N
1. Compute: lim,_,» a6 —

1. Try Plugging in:

lim. ., 22=3e+2 _ (2°-3(2)+2 _ 0 No Good -
T2 a2 ha—6 T (27426 0 Zero Divide!

2. Try Factoring and Cancelling:

(z=2)(z—1) (z—1) _ (-1 _

22-3x4+2 _ 7: =1 Y =13
= hmw—>2 (z=2)(z+3) — hmx_’2 (z+3) — (2)+3

1
z2+2—6 5

hmx_,g

: : 2 -3z42 _ 1
1.€., hmx_,g 2242—6 — 5

R E 23—x-2 _
2. Compute: lim,_, e S

1. Try Plugging in:

. 2doz—2 _ (2°-(2)-2 _ 4 _ 1

limg—p 5 = @%+@2)+2 8 2

: : z—x—2 1

Le, limy o &0 =5

3. Compute: lim,_ 5 22— =
1. Try Plugging in:

. er5 @45 7 No Good -
limg, 5 w?2—z—2 ~ (2)2-(2)-2 ~ 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:

r+5 . 45 7 _ _
e = Me2- GG = @ — (o =

limmﬁg—

r— 2
= <2
= r—2<0




7
5 1 z+5 _ 7 _ _) _
- limg o+ (:1:+1)sz—2) = ®e g = too

3 X
lim, o+ "= =

x— 27
= T>2
= x—2>0

Since the one-sided limits are not equal, lim,_ .o xzx_f’_2 Does Not Exist!

3x® —423 45224+l
47 422 -

4. Compute: lim,

3x® —4a3 4522 4a+1

T 31:5 T 3
A2+ 22 = hmw_wo A hmw_wo eyl 0

lim, o

3a5—4a3 45221 0
427422 -

ie., lim,

5. f(x) =82"+4a® + 222 + 42 +5;  Compute: f’(z).

' (2) = 8 (52%) + 4 (322) + 2 (2") + 4 (1) + 0 = 402* + 1222 + 4z + 4

Le, f'(z) = 402* + 1227 + 4z + 4

6. -L [3sin (z) + 2cos (z)] =

4 [3sin (z) + 2 cos (z)] = 3 (cos (z)) + 2 (—sin (z)) = 3cos (z) — 2sin (z)

i.e., £ [3sin (z) 4 2cos ()] = 3cos (z) — 2sin (z)




422—1
2+x—2

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

Verticals

1. Find z-values that cause division by zero.
=224+2-2=0

=(x+2)(z—-1)=0

= xr = —2 and x = 1 are possible vertical asymptotes.

2. Compute the one-sided limits.

; 4z2-1 _ 7; 422-1 _ _ 15 _ 15 _ 5 _
limg,2- s =l - e = “o@ —: = T
T — =27
= < -2
= z+2<0
; 422-1  _ 7; 422-1  _ _ 15 _ =5 _
lim o+ 2 = Mo 2 e D @ — =~
x — =27
= x> -2
= z+2>0
Since the one-sided limits are infinite, x = —2 is a vertical asymptote.
lim 4221 lim 4z2-1 3 1 _ — 00
r—17 229 T =17 (z42)(z—1) — (3)(—e) ~ (—e)
r— 1"
= x<1

= z—1<0




z2—1 3 1

2.1 4. 4 — = = =
=lm i e =@ o = T

4z
r2+x—2

limx_>1+

r— 17
= x>1
= x—1>0

Since the one-sided limits are infinite, x = 1 is a vertical asymptote.

Horizontals

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

. 2 .
=lim, , % =lim, ._4=4

4221
r242—2

lim,

. 41.2_1 1 4:E2 BT _
lim, 1 a3 = limg o0 25 = limg o4 =14

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

Summary:
1 4221
My 2~ 2 75 — +00
; 21 _ ; 4221 _
lim, , o+ x;ix_2 = —00 lim, . w;j-x—Q 4
: 421 : 4221
lim,_,;- ey = — 00 lim, 1o s =4
4721
lim,_,q+ sy — T00
4221
Graph f (z) = 2=
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
T L ek g
1 1 L
I —
: : y=4
1 g 1
1 1
' —r 1
: ' '
=1
" i,/ «— x=1
1
fl 1




z= | fl@)= z= | flz)=

2.5 15.1 3.5 —15.1
2.9 227.8 3.1 —227.8
2.99 1212.3 3.01 —1212.3
2.999 | 21156.3 3.001 | —21156.3
2.9999 | 834561.9 3.0001 | —834561.9

Based on the information in the table above, do the following:
(a) lim,_3- f (z) = 400
(b) lim, 3+ f (z) = —o0

(¢c) Graph f(x)




9.

10.

11.

Determine whether or not f (z) is continuous at the point z = 2.

z3-8
— for x # 2

f(z) =
12 forx =2

Recall: f (z) is continuous at the point x = 2 exactly when lim, ., f (z) = f(2)

Observe:

3-8 (z—2) w2+2:p+4)

limg o f(z) = limg o =2 =lim, . =) = lim, 5 (2% + 2z + 4)

= (27 +2(2)+4) =12

Note that lim, .o f (x) =12 = f(2).

Since lim, .o f () = f(2), f(z) is continuous at x = 2.

f (z) = 222 + 3x; compute f’ (x) using the definition of derivative. (i.e., compute
f’ (z) using the “limiting process.”)

(2(z+Aw)2+3(x+Az) ) — (2x2+3z)

1 T fla+Az)—f(x) _ -
f (I‘) - hmAw—>0 % - hmAw—>0 Az
. (2(m2+2mAz+AmQ)+3(m+Am))7(212+31> . 2:rz+4xAm+2Ax2+3:r+3Azf(2:22+3m>
= 11mA:r~>0 Az = 11mA:r~>0 Az
. 2 . Az(4z+2Az+3 :

=4r+2(0)+3=4x+3

ie., f'(x) =4z + 3

Compute: lim,_,5 VALES T

xr—b
1. Try Plugging in:
VIT=z-3 _ V14-(5)-3 ¢ No Good -

lim, 5 ¥ == = (G)-5 0 Zero Divide!

2. Try Factoring and Cancelling;:
2 2
Y=Y = Y. = SN U ) '

5 z—5 VId—z+3 (@—5)(VIA—2+3)
= lim 5 _ (4-2)79 = lim 5 G2 = lim 5 S ) B
70 (a—5)(v14—z+3) 70 (a—5)(v14—2+3) P70 (2-5)(v14—x+3)
Rt -1 _ -1 _ 1
= lmes =) T (Vires) © 6
ie., lim, .5 % = —% ‘




