MTH 1125 (10 am) Test #1 - Solutions
FALL 2010

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers

. 2_p—
1. Compute: lim, .5 5= +3i-?0 =

(a) 1. Try plugging in:

27 p— . . .
lim, .5 xgi;g:fo = é?gﬁg;jo =1 No Good - Division by Zero

2. Try factoring and canceling

. x2—z—2 _ 1: (z4+1)(z=2) _ - (z4+1) _ (2)+1 _ 3
lim, 5 J5757=5 = lima—» (x15)(z—2) limg o @15 — @45 7
ie. lim. o 22=z=2 _ 3
o T2 224310 7

2x+5
245

2. Compute: lim,_,

(a) 1. Try plugging in:

2045 _ 22)+5 _ 4
245 T (2)%45

1im$_>2

2x+5 1

1.e., llmzﬂg 2245 —




x+5

3. Compute: hmzﬂg 2 —o9n_3 —

(a) 1. Try plugging in:

z+5 _ (3)+5
z2-22-3 ~ (3)2-2(3)-3

lim,_.3 = % No Good - Division by Zero

2. Try factoring and canceling
No Good - factoring and canceling only works when Step #1 yields g.

3. Analyze one-sided limits

z+5 z+5 8 2

lim, 3~ 25— =limes- oo = @ = oo = —
T — 3"
= <3

= r—-3<0

: r+5 . z+5 _ 8 2 _
lim, 3+ 55— = limg_s+ @3 — @ — @ — T
xr — 37
= x>3

= zz—-3>0

’ Since the one-sided limits are not equal, lim,_,3 x2f;§—3 Does Not Exist.

4. Compute: lim, ., —V?_Z_?’ =

(a) 1. Try plugging in:

lim, ., YEE=2 = g;t;fs =0 No Good - Division by Zero

2. Try factoring and canceling

2
- VETT-3 _ 4 VEET=3 | oETHS _; () -7
limg o 357257 = limy o~ - Uy = limgo (e—2)[vatT+3]
lim,_,o ($_2)[ r+7+3] lim, ., (©—2) /—$+7+3] lim,_., [\/m+3]
L 11

[V@)+7+3] 343 6

. . Ve+7-3 1

i.e., lim, .o o =%




5234+3x+2
5x3+5x2+5

5. Compute: lim,_,

52343242

hmxﬂoo 53452245

. 523 .
=lim, oo 305 = limy 0o 1 =1

5234+3x+2 __ 1

ie., lim, .o S et s =

6.
v= | f(a)= r= | fl@)=
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) = 400
(b) lim, o+ f () = —c0

(c) Graph f ()




7. Determine whether f (z) is continuous at the point x = 3.

z2—2z—3

= for z < 3
x

f(x) =

2x — 3 forx >3
f (x) is continuous at the point # = 3 exactly when lim,_3 f (x) = f (3).
We will check this by computing lim, .5 f (z).

Since f (x) is defined differently for x < 3 than it is for x > 3, we must compute the
one-sided limits in order to compute lim, .3 f ().

x2—2z

lim, s f () = lim, 5~ 25222 =lim, s ST —lim, 5 (2 +1) = ((3) + 1) =4
lim,_g+ f (2) = lim,_s+ (22 —3) = (2(3) —3) = 3

Since the one-sided limits are not equal, lim,_,3 f (z) does not exist.

Since lim,_.3 f (=) does not exist, lim, .5 f (z) # f(3).

Since lim, 3 f () # f(3), f(x)is NOT continuous at the point, x = 3.




8. f(x) = x;”—il. Find the asymptotes and graph

Verticals

Find z-values that cause division by zero.

=22 —4=0

= (z+2)(z—2)=0

=xr=—2and z =2 possible vertical asymptotes

Compute the one-sided limits

T =2
: @® 3 _ =8 _ =8 _ (=2) _
lim, o= g =l > CRe = o — @ = = —
r— —27 Infinite limits tell us
= r< -2 that r = -2 IS a
= x+2<0 vertical asymptote
: 3 7 a3 _ -8 _ 8 _ (@ _
i, ot 33 = Moot Gl = @0n ~ @ — = - T
x — —27
= x> -2
= x+2>0
=2
: 3 x? _ 8 _(=2)
limg o= g =lime - oo = @rg = < =~
r— 2" Infinite limits tell us
= r<?2 that r =2 IS a
= r—-2<0 vertical asymptote
: 3 23 _ 8 _ 2 _
lim, ot 5555 = Mot Gy = @ = = = +°
x — 2T
= x>2

= x—2>0




Horizontals

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

. 3 . 3 .
lim, o 5 =limy . o 55 =lim,, oo =—00

Limits are not finite and
constant. Hence, there is
NO horizontal asymptote

w

I 2o =i 2 =i =
My too g3y = MMy joo 3 = 1My 400 T = +00

Graph f (z) = -2

x2—4

X
I
N




