
Math 140-02 Sample Exam 2

1. Evaluate the limit: 

! 

lim
x" 4

 

! 

x2 " 16
x " 4

2.  Find all values where the function is discontinuous and give the limit of the function
as x approaches the discontinuity:

! 

f (x) =
x2 " 4
x " 2

3. Find the average rate of change for 

! 

y = x  between x = 1 and x = 4.
4. Find the instantaneous rate of change for 

! 

g(t) =1" t2 at t = -1.
5. Using any method, find fÕ(x).  Then find fÕ(-2), fÕ(0), and fÕ(3).

 

! 

f (x) =
" 2
x

Find the derivative of the following functions.
6. 

! 

f (x) = x" 3 + x

7. 

! 

f (x) = x +1( ) x + 2( )
8. 

! 

f (x) =
5" 3x
4 + x

9. 

! 

f (x) = 3x " 2( )4

10. 

! 

f (x) = e" 2x3

11. 

! 

f (x) = ln2x2 " 7x

12. 

! 

f (x) = cos1+ x2( )
13. Identify the intervals where the function 

! 

f (x) = x2/ 3 is increasing and decreasing.

14. Find all relative extrema of 

! 

f (x) = "
4
3

x3 "
21
2

x2 " 5x + 8 .  Give both x and y

coordinates.
15.  Find the third and fourth derivatives of 

! 

f (x) = " x4 + 2x2 + 8.
16. Find any critical numbers for 

! 

f (x) = 2x3 " 4x2 + 2 and then use the second derivative
test to determine whether the critical numbers lead to relative maxima or minima.

17. Find all absolute extrema for 

! 

f (x) =
1" x
3+ x

 on [0, 3].  Give both x and y coordinates.

18. Find dy/dx by implicit differentiation:

! 

x + y = 4
19. Assuming x and y are functions of t, evaluate dy/dt for

! 

y2 " 5x2 = " 1 when dx/dt = -3,
x = 1, y = 2.



Find the following integrals:

20. 

€ 

4
x
∫ dx

21. 

! 

" 3e2x# dx

22. 

! 

4(2x + 3)4 dx"
23. Evaluate 

! 

z " 2
z31

64

# dz

24. Find the area between the x-axis and 

! 

f (x) =
1
x

 over the interval [1, e].

25. Find 

! 

sin2xdx"

Use integration by parts to find the following intergrals:

26. 

! 

8xsin xdx"
27. 

! 

x3 ln x" dx

28. Find the general solution to the differential equation 

! 

y
dy
dx

= x.

29. Find the particular solution to the initial value problem

! 

dy
dx

+ 2x = 3x 2 where y = 2

when x = 0.

30. A report predicts that a population would increase from 35.5 million people in 2000

to 60.6 million in 2050.  Assuming unlimited growth (i.e., 

! 

dy
dt

= ky), express the

population y as a function of the year t, letting 2000 correspond to t=0. 



Answers

1. 8
2. 2, 4
3. 1/3
4. 2

5.  

! 

" f (x) =
2
x2 , 1/2, does not exist, 2/9

6.  

! 

" f (x) =
#3
x 4 +

1
2x1 2

7.  

€ 

′ f (x) =
3x1 2

2
+

1
2x1 2 + 2

8.   

€ 

′ f (x) = −
17

4 + x( )2

9.  

! 

" f (x) =12 3x # 2( )3

10. 

€ 

′ f (x) = −6x 2e−2x 3

11. 

€ 

′ f (x) =
4x − 7

2x2 − 7x
12. 

! 

" f (x) = #2xsin1+ x2( )
13.  increasing on 

! 

0,"( ) ; decreasing on 

! 

"# ,0( )
14.  relative maximum at  (-1/4, 827/96), relative minimum at (-5, -377/6)
15.  

! 

" " " f (x) = #24x; f 4( ) = #24
16. relative maximum at  0; relative minimum at 4/3
17. absolute maximum at  (0, 1/3), absolute minimum at (3, -1/3)

18.  

! 

dy
dx

= "
y1 2

x1 2

19.  Ð15/2
20.  

! 

4 ln x + C

21.  

€ 

−
3e2x

2
+ C

22.  

! 

2(2x + 3)5

5
+ C

23.  447/7
24.  1

25.  

! 

"
1
2

cos2x + C

26.  

! 

" 8xcosx + 8sin x + C

27.  

€ 

x 4

4
ln x − 1

4

 

 
 

 

 
 + C

28.  

! 

y2 = x2 + C
29.  

! 

y = x3 " x2 + 2
30.  

! 

y(t) = 35.5e0.01t


