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Part 1   

Show all your work when answering these 
question  

 

 

Question 1  

Determine values of a and b that make the given function 
continuous. 

		𝒇(𝒙) ='		
𝒂𝒆𝒙 + 𝟏												𝐢𝐟		𝒙 < 𝟎														
𝒔𝒊𝒏"𝟏

	𝒙	
𝟐
												𝐢𝐟	𝟎 ≤ 𝒙 ≤ 𝟐							

	𝒙𝟐 − 𝒙 + 𝒃							𝐢𝐟		𝒙 > 𝟐															

 

 
 
 
 
 
 

Question 2  

Suppose that the length of a small animal 𝒕 days after birth is  
                                            𝒉(𝒕) = 𝟏𝟎𝟎

𝟐$𝟑(𝟎.𝟒)𝒕
   mm.  

a) What is the length of the animal at birth? 
b) What is the eventual length of the animal (the length as 𝒕 → ∞	) 
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Question 3  

Suppose the function   
𝒇(𝒙) = 𝟑𝒙𝟐 + 𝟏						 

 
a) Using definition of derivative to Compute the derivative function at 𝒙 = 𝟏. 

b) Use definition to find an equation of the tangent line to 𝒚 = 𝒇(𝒙) at 𝒙 = 𝟏. 

 
 
 
 
 
 
 
 

Question 4  

 
find the derivative 𝒚′(𝒙) implicitly. 
 

𝒙𝟐𝒚𝟐 + 𝟑𝒚 = 𝟒𝒙 
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Question 5  
 
Find a value of 𝒄 as guaranteed by the Mean Value Theorem  

𝑓(𝑥) = 𝑥! + 𝑥"	, [−1,1] 

 
 
 
 
 
 
 
 
 
 
 
 
 

Question 6  
Evaluate 
 

	 lim
%⟶'

<
𝑡 − 3
𝑡 + 2

@
(
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Part 2  

Circle the correct answer symbol    

 

Question 1  

Find the derivative of function  
𝒇(𝒙) = 𝟒𝒔𝒆𝒄"𝟏(𝒙𝟒) 

B) 𝑓*(𝑥) = +,
√."/+

 
 

 

A) 𝑓*(𝑥) = +,
.√."/+

 

D) 𝑓*(𝑥) = − +,
.√."/+

 
 

C)  𝑓*(𝑥) = +,
.√+/."

 
 

Question 2  

Find the derivative of function  
𝒇(𝒙) = 𝟐𝒆𝟒𝒙*𝟏	

B) 𝒇*(𝒙) = 𝟖𝒆𝟒𝒙$𝟏 
 

 

A) 𝒇*(𝒙) = 𝒆𝟒𝒙$𝟏 

D) 𝒇*(𝒙) = 𝟒𝒙𝒆𝟒𝒙$𝟏 
 

C) 𝒇*(𝒙) = 𝟒𝒆𝟒𝒙$𝟏 
 

Question 3  

Find the derivative of the function  
𝒇(𝒙) = 𝒔𝒆𝒄𝟐(𝒕𝒂𝒏	𝒙)	 

 
A) 𝑓+(𝑥) = 𝑠𝑒𝑐,(𝑡𝑎𝑛	𝑥)	𝑡𝑎𝑛	(𝑡𝑎𝑛	𝑥)	𝑠𝑒𝑐,𝑥	 

B) 𝑓+(𝑥) = 2𝑠𝑒𝑐,(𝑡𝑎𝑛	𝑥)	𝑡𝑎𝑛	(𝑡𝑎𝑛	𝑥)	𝑠𝑒𝑐,𝑥	 

C) 𝑓+(𝑥) = 2𝑠𝑒𝑐,(𝑡𝑎𝑛	𝑥)	𝑡𝑎𝑛	(𝑡𝑎𝑛	𝑥)	 

D) 𝑓+(𝑥) = 2𝑠𝑒𝑐(𝑡𝑎𝑛	𝑥)	𝑡𝑎𝑛	(𝑡𝑎𝑛	𝑥)	𝑠𝑒𝑐,𝑥 
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Question 4  

If 𝑓(𝑥) = √𝑥- + 2𝑥 + 4has inverse function 𝒈. Find 𝒈+(𝟐) 
B) 
1
2

 
 

 

A) 
+
3

 

D) 2 
 

C)  
2
1

 

 
 

Question 5  

Given that the function ℎ(𝑥) = 𝑓(g(𝑥)) use the relevant information  

 𝑓(2) = 1 , 𝑔(2) = 3 , 𝑓+(2) = −1 , 𝑓+(3) = −3 ,𝑔+(1) = 2 , 𝑔+(2) = 4	to	 

	compute	, ℎ+(2). 

B) 4 
 

 

A) 1 

D) 12 
 

C)  −12 

 
 

 

Question 6  

Find the acceleration if the position given by 𝑠(𝑡) = 10 − ./
(

 

B) 𝑎(𝑡) = 10𝑡/3 
 

 

A) 𝑎(𝑡) = −10 

D) 𝑎(𝑡) = − 34
5#

 
 

C)  𝑎(𝑡) = 20𝑡/6 
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Question 7  

Which of the following functions is di;erentiable at 𝒙 = 𝟎 
 

B) 𝒇(𝒙) = (
𝟎											𝐢𝐟	𝒙 < 𝟎

	
𝟐𝒙										𝐢𝐟	𝒙 ≥ 𝟎

	 
 

 

A) 𝒇(𝒙) = (
𝒙𝟐										𝐢𝐟	𝒙 < 𝟎

	
𝒙𝟑										𝐢𝐟	𝒙 ≥ 𝟎

	 

D) 𝑓(𝑥) = √𝑥#
 

 
C)  𝒇(𝒙) = (

𝟐𝒙 + 𝟏											𝐢𝐟	𝒙 < 𝟎
	

𝟑𝒙 + 𝟏										𝐢𝐟	𝒙 ≥ 𝟎
	 

 
 

 

Question 8  

Use the graph of 𝒇 to sketch a graph of 𝒇+.  
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Question 9  

Find the vertical and slant asymptotes for the graph of 𝒚 = 𝒙𝟒

𝒙𝟑"𝟐
 

 
A)   𝑥 = −√2! 	, 𝑦 = 𝑥 

 
B)  𝑥 = √2! 	, 𝑦 = 𝑥 

C)  𝑥 = −√2! 	, 𝑦 = 𝑥 − 1 D)  𝑥 = √2! 	, 𝑦 = 𝑥 − 2 
 

 

Question 10  

Evaluate 
lim
%→/

𝑥𝑐𝑜𝑡	𝑥	 
 

B) 1 
 

A) −1 

D) 𝑑𝑜𝑒𝑠	𝑛𝑜𝑡	𝑒𝑥𝑖𝑠𝑡	 
 

C)  0 
 

 

 

Question 11  

Evaluate  

𝒍𝒊𝒎
𝒙→𝟏

<
𝟏

𝒙 − 𝟏
−

𝟐
𝒙𝟐 − 𝟏

@ 

B) − .
,

 A) 0 

D) 𝑑𝑜𝑒𝑠	𝑛𝑜𝑡	𝑒𝑥𝑖𝑠𝑡	 C)  
.
,
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Question 12  

 
Use the graph to evaluate  𝒍𝒊𝒎

𝒙→𝟏"
𝒇(𝒙) 

B) 2 A) −1 

D) 𝐷𝑜𝑒𝑠	𝑁𝑜𝑡	𝐸𝑥𝑖𝑠𝑡 C)  1 
 
 
 
 

Question 13  

 

Estimate the length of the curve 𝒇(𝒙) = 𝒔𝒊𝒏𝒙  on the interval 𝟎 ≤ 𝒙 ≤ 𝝅
𝟐

  using 
two-line segments. 
 

B) 1 A) 2 

D) 1.90 C)  2.22 
 
 

Question 14  

Find the linear approximation to  
	𝑓(𝑥) = sin 𝑥 	𝑎𝑡	𝑥& = 𝜋 

 
B) 𝐿(𝑥) = 𝜋 + 𝑥 A) 𝐿(𝑥) = 𝑥 − 𝜋 

D) 𝐿(𝑥) = 𝜋 − 𝑥 C)  𝐿(𝑥) = −𝜋 − 𝑥 
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Question 15  

Evaluate 

			𝑙𝑖𝑚
.→4

𝑠𝑖𝑛 𝑥 − 𝑥
𝑥6  

 
B) 
+
,

 A) − +
,

 

D) 0.1 C)  −0.1 
 
 

 

 

The End  
 


