Mu Alpha Theta National Convention:  Hawaii, 2005

Limits and Derivatives Topic Test – Mu Division

1. What is the derivative of y with respect to x for the function 
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2. What is the derivative of 
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3. Evaluate the limit: 
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E) NOTA 

4. Evaluate using the definition of a derivative:  
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5. Evaluate: 
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A) 
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C) -4
D) 4
E) NOTA 

6. What is the maximum value of the function 
[image: image16.wmf]18

21

8

)

(

2

3

-

+

-

=

x

x

x

x

f

 on 
[image: image17.wmf][

]

4

,

1

Î

x

 ?

A) 2
B) 4
C) 
[image: image18.wmf]4

1


D) 
[image: image19.wmf]8

1


E) NOTA 

7. What value does the function 
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C) 
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8. Evaluate: 
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A) 0
B) 1
C) 2
D) -2
E) NOTA 

9. Let f be an infinitely differentiable function, with 
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10. For what value(s) of x is 
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A) 
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C) 
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D) none
E) NOTA 

11. Evaluate: 
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12. Determine 
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D) 
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E) NOTA 

13. If 
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B) 3+4cos(x)
C) 
[image: image45.wmf]2

)

1

(

3

)

sin(

4

)

cos(

)

1

(

4

+

+

-

+

x

x

x

x


D)
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E) NOTA 

14. Evaluate the following limit using L’Hopital’s Rule: 
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A) 1
B) no limit
C) 0
D) 
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15. Given that 
[image: image49.wmf])

sin(

)

(

x

x

f

=

 and 
[image: image50.wmf]5

3

)

(

2

+

=

x

x

g

 what is 
[image: image51.wmf](

)

)

(

)

(

x

g

x

f

dx

d

 when f is positive?

A)
[image: image52.wmf]x

x

6

))

(cos(



B)
[image: image53.wmf](

)

2()

6ln(sin())(35)cot()()

gx

xxxxfx

++


C)
[image: image54.wmf](

)

(

)

(

)

4

3

2

2

sin

cos

5

3

+

+

x

x

x

x


D)
[image: image55.wmf](

)

(

)

(

)

(

)

2()

2

6sin()

cosln35()

35

gx

xx

xxfx

x

æö

++

ç÷

+

èø


E) NOTA 

16. Let 
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 (consider the zeroth derivative to be the function itself.)
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17. Given that 
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E) NOTA 

18. Let 
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19. A ball is thrown up into the air with a speed of 30 meters per second at an angle of 60 degrees above the horizon. How fast is the ball moving in meters per second when it hits the ground if the wind is accelerating the ball horizontally in the same direction that it is moving at 
[image: image78.wmf]2

sec

1

m

, and gravity is approximated to 
[image: image79.wmf]2

sec

10

m

?

A) 
[image: image80.wmf]3

20

900

+

 
  B)
[image: image81.wmf]3

45


C)
[image: image82.wmf]3

15

15

+


D) 
[image: image83.wmf]3

90

927

+


E) NOTA 

20. Evaluate: 
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E) NOTA 

21. If 
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22. What values of A and B will make the function 
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23. What is the value of the limit 
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24. Which of the following best describes the behavior of 
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25. Evaluate: 
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A) Arctan(sin(x))-Arctan(cos(x))
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26. Evaluate: 
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27. What is the limit of the function 
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28. What is the derivative with respect to x of: 
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29. If 
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30. Using L’Hopital’s rule, evaluate 
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