
	

	 Name:			Solutions	 Date:										
 

1D	Exercises	

Infinite	Limits	(And	applications)	
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5. Use	your	calculator	to	find	this	limit	numerically	

lim
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= 𝑒 ≈ 2.71828	

Here	are	some	good	limit	practice	problems	to	tie	it	all	together!	

6.	 
 
 
 
 
 
 
 
 
 
 
 

𝒉(𝟏) = 𝒇<𝒈(𝟏)> − 𝟔 = 𝒇(𝟐) − 𝟔 = 𝟗 − 𝟔 = 𝟑	
𝒉(𝟑) = 𝒇<𝒈(𝟑)> − 𝟔 = 𝒇(𝟒) − 𝟔 = −𝟏 − 𝟔 = −𝟕	

Since f and g are continuous, h(x) is continuous.  Furthermore, since 𝒉(𝟑) ≤ −𝟓 ≤ 𝒉(𝟏), by IVT, 
there exists a value 𝒓 in (𝟏, 𝟑)such that 𝒉(𝒓) = −𝟓. 
7. 
 
 
 

𝑓(0) = 0, 𝑓(3) = 20 



Since 𝒇(𝒙) is continuous (all polynomials are continuous), and 𝑓(0) ≤ 10 ≤ 𝑓(3), there exists a 
number 𝑥 = 𝑐 on the interval (0,3) such that 𝑓(𝑐) = 10. 
 
 
 8. 
 
 
 
 
 
 

Using synthetic division, we see  
3 1 -3 -4 12 
  3 0 -12 
 1 0 -4 0 

𝑓(𝑥) = (𝑥 − 3)(𝑥% − 4) = (𝑥 − 3)(𝑥 + 2)(𝑥 − 2) 
So, the zeros are at 𝒙 = ±𝟐, 𝟑.   

 
 
 
 

Now Consider 𝑔(𝑥) = &(!)
!)*

= (!)*)(!)%)(!+%)
!)*

= (𝑥 − 2)(𝑥 + 2) 

This give us 𝑔(3) = (3 − 2)(3 + 2) = 5.  So, &(!)
!)*

 has a removeable discontinuity at 
𝑥 = 3, and the 𝑔(3) = 5 for the function 𝑔(𝑥) that is equal to 𝑓(𝑥) at all points except 
at 𝑥 = 3.  Therefore, if 𝒑 = 𝟓, ℎ(𝑥) is continuous (because it will be equivalent to 
𝑔(𝑥) = (𝑥 − 2)(𝑥 + 2)). 

 
 
 
9. 
 
 
 

If 𝑓(𝑥) is continuous at 𝑥 = 2, 
𝑐(2)% − 3 = 𝑐(2) + 2 
4𝑐 − 3 = 2𝑐 + 2	
2𝑐 = 5	

𝑐 =
5
2 



10. 
  
 
 
 
 
 

We need to find the removable discontinuity at 𝑥 = 2  
√2𝑥 + 5 − √𝑥 + 7
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(𝑥 − 2)<√2𝑥 + 5 + √𝑥 + 7>
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<√2𝑥 + 5 + √𝑥 + 7>
 

at 𝑥 = 2, we have 
1

<X2(2) + 5 + X(2) + 7>
=
1
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So, 𝒌 = 𝟏
𝟔
 

 
 

	


