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1.  For the graphs in the accompanying figure, 

match the position functions (a) to (c) with their 

corresponding velocity functions (I) to (III). 

 

2. 

3. 

 

4. Sketch the graph of the derivative function for 

each function below. 

 
a.                            b.                         c. 

 

 

5.   

Given that the tangent line to the graph of 𝑦 = 𝑓(𝑥) 

at the point (2,5) has the equation 𝑦 = 3𝑥 − 1, find 

𝑓′(2). 

 

 

For this function, what is the instantaneous rate of 

change of y with respect to x at 𝑥 = 2 ? 

 

 

6.  Sketch the graph of a functions 𝑓 for which 

𝑓(0) = −1, 𝑓′(0) = 0,  
𝑓′(𝑥) < 0 𝑖𝑓 𝑥 < 0 𝑎𝑛𝑑 𝑓′(𝑥) > 0 𝑖𝑓 𝑥 > 0 

 

7. Given that 𝑓(3) = −1 𝑎𝑛𝑑 𝑓′(3) = 5. 

Find an equation for the tangent line to the graph of 

𝑦 = 𝑓(𝑥) 𝑎𝑡 𝑥 = 3 . 

8.  Given that the tangent line to 𝑦 = 𝑓(𝑥) at the 

point (1 , 2) passes through the point (3 , 5). 

Find 𝑓′(1). 



 

9.  If 𝑓′(𝑎) = lim
ℎ→0

√9+ℎ−3

ℎ
 ,  

what is 𝑓(𝑥) ? and what is 𝑎 ? 

 

10.  If 𝑓′(𝑎) = lim
ℎ→0

(−1+ℎ)2−1

ℎ
 ,  

what is 𝑓(𝑥) ? and what is 𝑎 ? 

 

11. 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 
𝑑𝑦

𝑑𝑡
 , 𝑖𝑓 𝑦 = √𝑡 cot 𝑡 

 

12.  Find the equation of the tangent line to the 

curve 𝑦 = 2 + 3 cos 𝑥   𝑎𝑡 (𝜋 , −1) 

 

Calculator is Permitted for the problem below. 

 

13.  A particle moves along a horizontal line so that its position at any time 𝑡 ≥ 0 is given by the function  

𝑠(𝑡) = −𝑡3 + 8𝑡2 − 10𝑡 + 7  where s is measured in meters and t is measured in seconds. 

a. Find the particle’s instantaneous velocity at any 

time t. 

b.  Find the particle’s acceleration at any time t. 

c.  When is the particle at rest? Justify your answer. d. Find the displacement of the particle from 

 𝑡 = 0 sec 𝑡𝑜 𝑡 = 5 𝑠𝑒𝑐.  Show set up. 

e.  Find the total distance the particle traveled from 

𝑡 = 0 𝑠𝑒𝑐 𝑡𝑜 𝑡 = 5 𝑠𝑒𝑐. Show set up. 

f.  What is the particle’s speed at 7 seconds? 

 

 

 

 

g. When is the particle’s speed decreasing?  

Justify your answer. 

 

 

 

 

 

 

General Derivative  Derivative at a Point 𝒙 = 𝒂    

𝑓′(𝑎) =
𝑙𝑖𝑚

𝑥 → 𝑎

𝑓(𝑥) − 𝑓(𝑎)

𝑥 − 𝑎
        𝑜𝑟        𝑓′(𝑎) =

𝑙𝑖𝑚
ℎ → 0

𝑓(𝑎 + ℎ) − 𝑓(𝑎)

ℎ
 

 
𝑓′(𝑥) =

𝑙𝑖𝑚
ℎ → 0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 


