MAC 2311
January 19, 2020 Quiz 1 - Keeran

Remember to show all of your work.

Problem 1. Determine the following limits, or write DNE:
1
z—95

(a) (2 points) lim
r—5

Sample Solution: Here we have to check the left- and right-hand limits separately.
1
Consider lim 5 We'll take z = 4.5, 4.9, and 4.99.

z—5- T —

1 1 1
etz =45, then ~— = 70 = —%¢
1 1 1
Let x = 4.9, th = = = —10.
et e T T 105 Zo01
1 1

—100.
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Lt :4. h = prnd —
etz =4.99, then 0 = 005 = “0.01

Repeating this process gives lim = -0
z—5- L — D

Now consider lim

1 & We'll take = = 5.5,5.1, and 5.01.

z—5Ht T — ) 1 )
Let z = 5.5, th = =— =2.
= o e TS T 555 05
1 1 1
Let x = 5.1, th = = — =10.
ete=>51then =5 =01~ 10
Let z = 5.01, then L _ ! _ 1 =100
T z—5 50l—5 001
Repeating this process gives lim =00
5+ T — D
Thus,
. 1
lim = —00 # 00 = lim
r—5— T — =5+ T — 5

1
and because the left- and right-hand limits are different, lir% P does not exist.
T—0 L —
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(b) (2 points) il_)ml m

Sample Solution: Similarly, here we also have to check the left- and right-hand limits sepa-
rately.

Consider lim L We'll take = = 0.5,0.9, and 0.99.
z—1— (l’ — 1)2

4 4 4
Let x = 0.5, th = = = = 16.
et M1 T 0512 (“0572 025
4 4 4 4
Letz = 0.9, th = = = = 400.
= e T T (0912~ (“0.02 001
4 4 4 4
Let x = 0.99, th = = = = 40000.
et 12 T 09912 (—0.01)2 _ 0.0001
4
Repeating this process gives lim —— = oo
rz—1~ (.CU — 1)2
4
Now consider lim ———. We’ll take z = 1.5,1.1, and 1.01.
z—1+ (LU — 1)2
4 4 4 4
Let z = 1.5, th = = = = 16.
= e T T 512 T (052 025
4 4 4 4
Letz =1.1, th = = = = 400.
ete=1Lthen o =G = a2 oo W
4 4 4 4
Letz = 1.01, th = = = = 40000.
e P G T2 T Mol — 12~ (0.01)2  0.0001
Repeating this process gives xlg]%r 7(90 ~y2 =0
Thus,
lim ———= =00 = lim 4
xil— (:E — 1)2 - a:i>1+ (SU — 1)2
4
and because the left- and right-hand limits are the same, lim ——— = oco.
z—1 (.ZL‘ — 1)2



Problem 2. Use the graph below to determine the following limits, or write DNE. Assume lines off
the graph go to oo or —co. (1 point each):

2 1 oy 1 2 6
®
(a) lim (b) lim (c) lim (d) lim (e) lim (f) lim
r——4 r——3 x—0 rz—1 r—3 r—6
Sample Solutions
(@ lim =0
r——4
(b) lim = DNE, because lim =ocand lim = —o0
z——3 x——3~ x——3+
() lim =0
x—0

(d) lim =1
r—1

(e) lim = DNE, because lim =3 and lim =2
z—3 T3~ z—31

® lim = —o0
x—6



