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1. Find a function f such that !f (x) = 3x +1  and f (1) = 5 . 

 
2. Find a function f such that !f (x) = 6" 5sin2x  and f (0) = 3 . 

 
3. Find f (x)  if !f (x) =

2

x
 and f (1) = 6 . 

 
4. Write y as a function of x. 

 a) dy
dx

= 9x2
! 4x + 5  if y = 0  when x = !1. 

 

 b) dy

dx
= x

2 + x  if y = 1 when x =1 . 

 

 c) dy

dx
= cos x + sin x  if y =1 when x = ! . 

 

 d) dy
dx

=
x

x2 +1
 if y = 2  when x = 0 . 

 
5. Write the equation of the curve whose slope at every point is 3x2  and which passes through the point 
 (2, 6). 

 
6. Write the equation of the curve whose slope at every point is 3x2 + 2  and which passes through the point 
 (1, –1). 

 
7. Write the equation of the curve whose slope at every point is 3x2 + 2x +1 and which passes through the 
 point (1, 0). 

 
8. Find f (x)  if !!f (x) = x + 2 , !f (0) = 3 , and f (0) = !1. 

 
9. Find the equation of a curve such that !!y = 6x " 8  and, at the point (1,0), !y = 4 . 

 
10. It is estimated that x months from now the population of a certain town will be changing at the rate of 
 2 + 6 x  people per month. The current population is 5000. What will be the population 9 months from  
 now? 



 
11. An environmental study of a certain community suggests that t years from now the level of carbon 
 monoxide in the air will be changing at the rate of 0.1t + 0.1  parts per million per year. If the current 
 level of carbon monoxide in the air is 3.4 parts per million, what will be the level 3 years from now? 

 
12. The resale value of a certain machine decreases at a rate that changes with time. When the machine is t 
 years old, the rate at which its value is changing is !960e!

t
5  dollars per year. If the machine was bought 

 for $5,000, how much will it be worth 10 years later? 
 

13. A tree has been transplanted and after x years is growing at the rate of 1+ 1

1+ x
2

 meters per year. After 2 

 years, it has reached a height of 5 meters. How tall was it when it was transplanted? 

 
14. A particle moves along the x-axis so that, at any time t ! 0 , its acceleration is given by a(t) = 6t + 6 . At 
 time t = 0 , the velocity of the particle is –9, and its position is –27. 
 

a) Find v(t) , the velocity of the particle at any time t ! 0 . 
b) For what value of t ! 0  is the particle moving to the right? 
c) Find x(t) , the position of the particle at any time t ! 0 . 

 
15. A particle moves along the x-axis so that, at any time t ! 0 , its acceleration is given by a(t) = 6t ! 18 . At 
 any time t ! 0 , v(0) = 24  and x(1) = 20 . 
 

a) Write an expression for the velocity, v(t) , of the particle at any time t. 
b) For what value of t is the particle at rest? 
c) Write an expression for the position of the particle, x(t) , at any time t. 
d) Find the total distance traveled by the particle from t =1 to t = 3. 

 
16. A particle moves along the x-axis so that, at any time t ! 0 , its acceleration is given by a(t) = 4 cos(2t) . 
 At any time t ! 0 , v(0) = 1  and x(0) = 0 . 
 

a) Write an equation for the velocity, v(t) , of the particle at any time t. 
b) Write an equation for the position of the particle, x(t) , at any time t. 
c) For what value of t, 0 ! t ! " , is the particle at rest? 

 
17. A particle, initially at rest, moves along the x-axis so that, at any time t ! 0 , its acceleration is given by 
 a(t) = 12t

2 ! 4 . The position of the particle when t = 1 is x(1) = 3 . 
 

a) For what value(s) of t is the particle at rest? 
b) Write an equation for the position of the particle, x(t) , at any time t ! 0 . 
c) Find the total distance traveled by the particle from t = 0  to t = 2 . 


