Calculus I -20 questions
Question 1





As , and so by l’Hpital’s Rule 



                                     


                                     

Question 2

 



Apply l’Hpital’s Rule to the exponent since as , and

     

                                       


                                       




Question 3



As , and so by Main Limit Theorem 


   

Question 4

 so by l’Hpital’s Rule



   
[image: ]
Note: The tangent line at (0, 0) contains the point (1,2) so the slope of the tangent line is (2-0)/(1-0) = 2.


Question 5
[image: ]
The line containing the points (-1, 0.25) and (0, 0.6) is tangent to the curve at x = -1.
So the slope of the tangent line at x= -1 is the same as the slope of the line containing the points 
(-1, 0.25) and (0, 0.6).




Question 6


Since is continuous  and , then by Fundamental Theorem of Calculus,

 and



[image: ]
Question 7

Given 

By Product Rule,  

                                     

                                     





At , the slope of the tangent line is , and the equation of the line is  so  and 

Question 8

Given 

By Product Rule and Implicit Differentiation, 














At , the slope of the tangent line is , and the equation of the line is  so  and 

Question 9

Given 

By Product Rule, 
Based on the illustration below



           


           
[image: ]


By Chain Rule, 

So 

                        

                       


                       

Questions 10 to 14

Given 

                      
a) 





b) 









c) 
 







Critical Points occur when is zero or undefined.

So the critical numbers are 

d) Local Extrema


If ,

       then 2(negative)(negative)/(negative) < 0 

       so is decreasing


If ,

       then 2(positive)(negative)/(negative) > 0 

       so is increasing


If ,

       then 2(positive)(negative)/(positve) < 0 

       so is decreasing





If ,

       then 2(positive)(positive)/(positve) > 0 

       so is increasing




By First Derivative Test for local Extremes, has relative minimum at and .


has relative maximum at .

e) Concavity





for all 



Note: is always positive because the discriminant and 



Hence, is concave up for all .

f) 


To get the x-intercepts, we solve




 or 


 or by quadratic formula



The coordinates of the x-intercepts are , and 


To get the y-intercepts, we evaluate



The coordinate of the y-intercept is 




Question 15
By similar triangle,



     





So must be between  and inches.



   (critical number)





By Second Derivative Test, maximizes the volume

So 


Therefore, the required radius and height of the right circular cylinder are  and  , respectively.


[bookmark: _GoBack]Question 16


Given at 
By trigonometric ratio,



  




Question 17

We use Newton’s method to approximate the root(s) of

 so


	n
	 
	xn
	f(xn)
	f'(xn)

	0
	Beginning estimate
	-3
	-0.092759475
	-0.970532449

	1
	after 1 iteration:
	-3.09557586
	-0.00080035
	-0.95687159

	2
	after 2 iterations:
	-3.09641229
	-0.00000002
	-0.95683293

	3
	after 3 iterations:
	-3.09641230
	0.00000000
	-0.95683293

	4
	after 4 iterations:
	-3.09641230
	0.00000000
	-0.95683293

	5
	after 5 iterations:
	-3.09641230
	0.00000000
	-0.95683293





The approximate root after 5 iterations is 

Question 18



                             

                           


                            

Question 19




                                

Question 20

If ,

       then (negative)(negative) > 0 
       

If ,

       then (negative)(positive) < 0  


If ,

       then (positive)( positive) > 0 


               So 
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