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Larson section 1.4 

1C Exercises 

Continuity and the Intermediate Value Theorem 

 
In Exercises 1–6, use the graph to determine the limit, and discuss the continuity of the function. 

  
(a) 𝑓(−2) = −2 
(b) lim

𝑥→3
𝑓(𝑥) = −2 

(c) lim
𝑥→3

𝑓(𝑥) = 𝑓(−2) 

The function is 
continuous at 𝑥 = −2 

 
(a) 𝑓(3) = 1 
(b) lim

𝑥→3
𝑓(𝑥) = 0 

(c) lim
𝑥→3

𝑓(𝑥) ≠ 𝑓(3) 

The function is NOT continuous 
at 𝑥 = 3 

 
(d)  𝑓(2) = 3 
(e) lim

𝑥→2
𝑓(𝑥) = 𝐷𝑁𝐸 

(f) lim
𝑥→2

𝑓(𝑥) ≠ 𝑓(2) 

The function is NOT continuous at  
𝑥 = 2, because the limit at 2 does not 
exist. 

In Exercises 7–26, find the limit (if it exists). If it does not exist, explain why. 
 

 
 

 
 

 
 

 
 



 
𝑻𝒉𝒊𝒔 𝒑𝒓𝒐𝒃𝒍𝒆𝒎 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒄𝒉𝒆𝒄𝒌𝒆𝒅 𝒐𝒏 𝒚𝒐𝒖𝒓 𝒂𝒔𝒔𝒊𝒈𝒎𝒆𝒏𝒕 

 
lim

𝑥→2+
(2𝑥 − ⟦𝑥⟧) = 2(2) − 2 = 2 

 

  



In Exercises 27–30, discuss the continuity of each function. 

 
 

𝑻𝒉𝒊𝒔 𝒑𝒓𝒐𝒃𝒍𝒆𝒎 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒄𝒉𝒆𝒄𝒌𝒆𝒅 𝒐𝒏 𝒚𝒐𝒖𝒓 𝒂𝒔𝒔𝒊𝒈𝒎𝒆𝒏𝒕 
In Exercises 31–34, discuss the continuity of the function on the closed interval. 
 

 

𝑔(−1) = −
1

3
, 𝑔(2) = 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑, lim

𝑥→−1+
𝑔(𝑥) = −

1

3
,  lim

𝑥→2−
𝑔(𝑥) = −∞ 

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑛𝑑𝑝𝑜𝑖𝑛𝑡 𝑎𝑡 2 𝑖𝑠 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑖𝑡 𝑖𝑠 𝑁𝑂𝑇 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 
𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑙𝑖𝑚𝑖𝑡 𝑎𝑠 𝑥 → −2 𝑖𝑠 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒, 𝑔(𝑥) 𝑖𝑠 𝑁𝑂𝑇 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑜𝑝𝑒𝑛 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝑒𝑖𝑡ℎ𝑒𝑟. 

In Exercises 35– 60, find the -values (if any) at which is not continuous. Which of the discontinuities are 
removable? 

 
 

 
(𝑎)   𝑓(2) = −4 

lim
𝑥→2−

𝑓(𝑥) = −4, lim
𝑥→2+

𝑓(𝑥) = −3 

  (𝑏)  lim
𝑥→2

𝑓(𝑥) = 𝐷𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 

(𝑐)   lim
𝑥→2

𝑓(𝑥) ≠ 𝑓(2) 

Therfore, the 𝑓(𝑥) is NOT continuous at 𝑥 = 2 
 

 

 

  



Writing In Exercises 83–86, explain why the function has a zero in the given interval. 
 

 
 

𝑓(1) = −5 + tan (
𝜋

10
) ≈ −4.68 

𝑓(4) = −
5

4
+ tan (

4𝑥

10
) ≈ 1.83 

By the Intermediate Value Theorem (IVT), since 
𝑓(1) < 0 < 𝑓(4), there must be a value 𝑐 in [1,4] 
such that 𝑓(𝑐) = 0.  i.e. a zero exists in [1,4] 

In Exercises 91–94, verify that the Intermediate Value Theorem applies to the indicated interval and find 
the value of guaranteed by the theorem. 
 

 
 

 

𝑓 (
5

2
) =

(
5
2)

2

+ (
5
2)

5
2

− 1
=

(
35
4 )

3
2

=
35

6
 

𝑓(4) =
42 + 4

4 − 1
=

20

3
 

Since 𝒇 (
𝟓

𝟐
) < 𝟔 < 𝒇(𝟒), by the IVT, there exists a 𝒄 

in [
𝟓

𝟐
, 𝟒] such that 𝒇(𝒄) = 𝟔 

 
 

  
  

 



 

 

 


