
  lim     𝑓(𝑥) = 1
𝑥→ 2

  lim    𝑓(𝑥) = 𝐿
𝑥→ 𝑐ା 𝑇ℎ𝑒 𝐿𝑖𝑚𝑖𝑡 𝑜𝑓 𝑓(𝑥), 𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 𝑐, 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑠𝑖𝑑𝑒 (𝑟𝑖𝑔ℎ𝑡), 𝑒𝑞𝑢𝑎𝑙𝑠 𝐿.

  lim    𝑓(𝑥) = 𝐿
𝑥→ 𝑐ି

𝑇ℎ𝑒 𝐿𝑖𝑚𝑖𝑡 𝑜𝑓 𝑓(𝑥), 𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 𝑐, 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑠𝑖𝑑𝑒 (𝑙𝑒𝑓𝑡), 𝑒𝑞𝑢𝑎𝑙𝑠 𝐿

𝑂𝑛𝑒 𝑆𝑖𝑑𝑒𝑑 𝐿𝑖𝑚𝑖𝑡𝑠

𝐿𝑒𝑓𝑡 ℎ𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡 = 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡

𝐿𝑖𝑚𝑖𝑡 𝐸𝑥𝑖𝑠𝑡𝑠 𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓:   lim    𝑓(𝑥) = 𝐿
𝑥→ c

𝑜𝑟   lim    𝑓(𝑥) = 𝐷𝑁𝐸
𝑥→ c

𝐿𝑖𝑚𝑖𝑡 𝐷𝑜𝑒𝑠 𝑁𝑜𝑡 𝐸𝑥𝑖𝑠𝑡

𝐿𝑖𝑚𝑖𝑡 ∶ 𝑊ℎ𝑎𝑡 𝑦 𝑖𝑠 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑖𝑛𝑔∗.

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑦 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑖𝑛𝑔 𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 2?

𝑥 𝑦

1.9 .9

1.999 .999

2    −3

2.001 1.001

2.1 1.1

𝑓(𝑥) =    𝑥 − 1    ;  𝑥 ≠ 2

𝑇ℎ𝑒 𝐿𝑖𝑚𝑖𝑡 𝑜𝑓 𝑓(𝑥), 𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 2, 𝑒𝑞𝑢𝑎𝑙𝑠 1.

  lim     𝑓(𝑥) = ?
𝑥→ 2

𝑦 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 1
𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 2.

  lim    𝑓(𝑥) = 1
𝑥→ 2ା

  lim    𝑓(𝑥) = 1
𝑥→ 2ି

𝑎𝑛𝑑

𝐿𝑒𝑓𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡 = 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡

𝑓(𝑥) =
(𝑥 − 1)(𝑥 − 2)

(𝑥 − 2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(2, −3)

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ (−∞, 2)𝑈(2, ∞)

𝐻𝑜𝑙𝑒:

(2, −3)

𝑥 − 2 = 0
        𝑥 = 2

(2,1)
𝑓(2) = 1

 −3         ;   𝑥 = 2

(2,1)

Remove Discontinutity

Point

𝑓(𝑥) = 1, 𝑥 = 2

Not a function*

Run your pencil along 
the graph (Line*Curve) 
as 𝑥 approaches 
2. 𝐴𝑃𝑃𝑅𝑂𝐴𝐶𝐻𝐸𝑆!

𝑓(𝑥) =
1

𝑥 − 2
⎯⎯⎯⎯⎯ 

𝑔(𝑥) =
−𝑥 + 1     ; 𝑥 < 1
𝑥 + 1        ; 𝑥 ≥ −1

       𝑥       𝑦

1.9 -10

1.999 -1000

2 DNE

2.001 1000

2.1 10

       𝑥       𝑦

-1.1 2.1

-1.001 2.001

-1 0

-.999 .001

-.9 .1

𝑇ℎ𝑒 𝐿𝑖𝑚𝑖𝑡 𝑜𝑓 𝑓(𝑥), 𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 2, 𝐷𝑜𝑒𝑠 𝑁𝑜𝑡 𝐸𝑥𝑖𝑠𝑡

𝑇ℎ𝑒 𝐿𝑖𝑚𝑖𝑡 𝑜𝑓 𝑔(𝑥), 𝑎𝑠 𝑥 𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 − 1, 𝐷𝑁𝐸.

  lim    𝑓(𝑥) = + ∞
𝑥→ 2ା

  lim    𝑓(𝑥) = − ∞
𝑥→ 2ି 𝑎𝑛𝑑

𝐿𝑒𝑓𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡 ≠ 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡

  lim    𝑔(𝑥) = 0
𝑥→ −1ା

  lim    𝑔(𝑥) = 2
𝑥→ −1ି 𝑎𝑛𝑑

𝐿𝑒𝑓𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡 ≠ 𝑅𝑖𝑔ℎ𝑡 𝐻𝑎𝑛𝑑 𝐿𝑖𝑚𝑖𝑡

  lim     𝑔(𝑥) = 𝐷𝑁𝐸
𝑥→ −1

1

2.001 − 2
⎯⎯⎯⎯⎯⎯⎯⎯

    
1

.001
⎯⎯⎯⎯

   
1

(
1

1000⎯⎯⎯⎯⎯)
⎯⎯⎯⎯⎯⎯ ×

1000

1
⎯⎯⎯⎯⎯

     1000

1

2ା − 2
⎯⎯⎯⎯⎯⎯=

1

0ା⎯⎯⎯= ∞

1

2ି − 2
⎯⎯⎯⎯⎯⎯=

1

0ି⎯⎯⎯= −∞

#∗

 0ା⎯⎯⎯≈ +∞
#∗

 0ି⎯⎯⎯≈ −∞

  lim     𝑓(𝑥) = 𝐷𝑁𝐸
𝑥→ 2

C12 - 1.1 - Limits Intro Notes

   Lim Page 1    



  lim    𝑓(𝑥) = − 4
𝑥→ −3ି

  lim    𝑓(𝑥) = − 4
𝑥→ −3ା

  lim     𝑓(𝑥) = − 4
𝑥→ −3
𝑓(−3) = −4
Continuous

  lim    𝑓(𝑥) = − 3
𝑥→ −2ି

  lim    𝑓(𝑥) = − 3
𝑥→ −2ା

  lim     𝑓(𝑥) = − 3
𝑥→ −2
𝑓(−2) = −1
Discontinuous (Point)

  lim    𝑓(𝑥) = − 2
𝑥→ −1ି

  lim    𝑓(𝑥) = 1
𝑥→ −1ା

  lim     𝑓(𝑥) = 𝐷𝑁𝐸
𝑥→ −1
𝑓(−1) = −2
Discontinuous (Jump)

  lim    𝑓(𝑥) = ∞
𝑥→ 2ି

  lim    𝑓(𝑥) = − ∞
𝑥→ 2ା

  lim     𝑓(𝑥) = 𝐷𝑁𝐸
𝑥→ 2
𝑓(2) = 𝐷𝑁𝐸
Discontinuous (Infinite)

𝑓(𝑥) =    𝑥ଶ ;      𝑥 < 1
   𝑥   ;       𝑥 ≥ 1

  Lim
𝑥→ 1 

𝑓(𝑥) = 1

𝑓(𝑥) =
         𝑥ଶ ∶      𝑥 < 1
   𝑥 + 1  ;       𝑥 ≥ 1

  Lim
𝑥→ 1

𝑓(𝑥) = 𝐷𝑁𝐸

𝑓(𝑥) =    𝑥ଶ  ;    𝑥 < 1
   𝑥    ;    𝑥 > 1

𝑓(𝑥) =         1   ;     𝑥 = 1

𝑓(𝑥) = 1, 𝑥 = 1

Removable 
discontinuity

Discontinuous

Continuous

  Lim
𝑥→1ି 𝑥

ଶ = 1
  Lim
𝑥→1ା 

𝑥 = 1
  Lim
𝑥→1ି 𝑥

ଶ = 1
  Lim
𝑥→1ା 

𝑥 + 1 = 2

𝑓(𝑥) =      𝑥 + 𝑘 ; 𝑥 ≥ 1
                   𝑥ଶ        ; 𝑥 < 1

    𝑥 + 𝑘 = 𝑥ଶ

(1) + 𝑘 = (1)ଶ

    1 + 𝑘 = 1
            𝑘 = 0

Find K so continuous.

𝑦 = 𝑥ଶ ;  𝑥 < 1

𝑦 = 𝑥 ;   𝑥 > 1

Lim x-inf/-inf

𝑓(𝑥) =     2𝑥 + 𝑘         ; 𝑥 ≤ 2
                  𝑘𝑥ଶ − 𝑥      ; 𝑥 > 2

    2𝑥 + 𝑘 = 𝑘𝑥ଶ − 𝑥
2(2) + 𝑘 = 𝑘(2)ଶ − (2)
      4 + 𝑘 = 4𝑘 − 2
              𝑘 = 2

Set Equations Equal 
to Each other & 
substitute boundary.
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  Lim
𝑥→ 1ି 𝑓(𝑥) = 3

  Lim
𝑥→ ∞

𝑓(𝑥) = ∞

  Lim
𝑥→ 2 𝑓(𝑥) = 1 𝑓ᇱ(3) = 1

𝑓(2) = 𝐷𝑁𝐸
  Lim
𝑥→ -∞

𝑓(𝑥) = 0

𝑓(−1) = 2

  Lim
𝑥→ -2 𝑓(𝑥) = ± ∞

𝑓(1) = −1

; 𝑓ᇱᇱ(−3) = −𝑣𝑒

; 𝑓ᇱᇱ(−1) = +𝑣𝑒

  Lim
𝑥→ ∞

𝑓(𝑥) = ∞

𝑓ᇱ(3,2) = 1

𝑓(2) = 𝐷𝑁𝐸

𝑓(−1) = 2

𝑓(1) = 1

  Lim
𝑥→ 2

𝑓(𝑥) = 1

  Lim
𝑥→ 1ି 𝑓(𝑥) = 3  Lim

𝑥→ -2
𝑓(𝑥) = ± ∞

; 𝑓ᇱᇱ(−3) = −𝑣𝑒 ; 𝑓ᇱᇱ(−1) = +𝑣𝑒

  Lim
𝑥→ -∞

𝑓(𝑥) = 0

Multiple Answers

Chapter 2
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