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Limits and Derivatives

For each question, NOTA means that none of the answers are correct

1.  Evaluate 
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    c.  does not exist 

d.  
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e.  NOTA

2.   Which of the following statements are equivalent?

           (i) 
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   (iii)  
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     a.  (i), (iv) only     
 b.  (i), (ii) only
    c.  all of the above      

     d. (i), (ii), (iii)  only           e. NOTA

3.   Given that 
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                   b. 
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c. 
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          d. 
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e.  NOTA
4.   Find 
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5.   Which of the following are true:

      (i)  
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 (iii) 
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      (iv) 
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      a.  all except (iii)      b.  all except (i)     c.  all except (ii)      d.  all except  (iv)      e.  NOTA    

6.  Find the limit of the function f(x) as x approaches zero if   
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     a.  1        
      b.  does not exist
              c.  0                   d.  0.5                    e.  NOTA

7.  If  
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8.  Find   
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     a.  4

    b.  
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d.  
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     e.  NOTA

9.  
[image: image37.wmf] 
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      a.  3x8 – 9x2
  b. 3x11 – 9x2          c. 3x8 – 6x2
  d.  3x11 – 6x2
        e.  NOTA

10.  Find 
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       a. does not exist      b.  0                 c.  2                  d.  not real                      e. NOTA

11.  Evaluate  
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        a.  ex
         b.  1                 c.  x

  d. does not exist
 e. NOTA

12.  Find the equation of the line normal to the curve defined by the equation        

       x3y4 – 5 = x3 – x2 + y   at  the point (2, -1).

       a.  33x + 4 y – 62 = 0              b.  4x – 33y – 41 = 0                c.  33x + 4y + 62 = 0                   

       d.  4x – 33y + 41 =0                e.  NOTA

13.  Evaluate 
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       a.  0.05
           b.  0                   c.  0.025           d. does not exist      e. NOTA

14.  Find the slope of the line tangent to  
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15.  Given the piecewise function defined by  
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,  g(x) is 

a. continuous but not differentiable on 
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b.   both continuous and differentiable on 
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c. differentiable but not continuous on 
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e.  NOTA
16.   Find   
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        a. 
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17.  The  
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        a. 
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18.  Suppose 
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       a.  4                  b.  16                     c.  24                     d.  28                    e.  NOTA.

19. Find  
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     d.  
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e.  NOTA

20.  Find the one-sided limit given by  
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       a.  0.5
            b.  does not exist            c.  0                   d.  2                    e.  NOTA

21.  Evaluate  
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        d. cannot be determined             e. NOTA

22.  If  
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       a.  2.394
                               b.  0.042                     c.  0.247          

       d. 
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23.  The value of the one-sided limit of  
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24.  Given 
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25.  If 
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26.  The set of all real numbers  c  in  (0, 4)  satisfying the conclusion of  Rolle’s 

       theorem for the function  
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  on the interval [0, 4] is
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27.  Find the slope of the line tangent to the curve 
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28.  A particle moves along a path described by  y = x2.  At which of the following points

       along the curve are x  and  y changing at the same rate?

       a. (0, 0)                b. 
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29.  Find the value of the limit  
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       a.  π                        b.  
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30.  For the function 
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       critical values on the interval  
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  shows  the function to have

       a.  a max value at x = 0 and a min value at x = π.     b.  a max value at both x = 0 and π.

       c.  a min value at x = 0 and a max value at x = π.     d.  a min value at both x = 0 and π.        

e. NOTA.

Tiebreaker 1

Find the exact value of the coordinate (x , y)  where y is the absolute minimum value of the function 
[image: image108.wmf] 
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  on the interval  [0, 2π].

Tiebreaker 2

Find the sum of A + B - C - D given that the curve  y = Ax3 + Bx2 + Cx + D is tangent to the 

line y = 5x – 4 at the point  (1, 1) and is tangent to the line y = 9x at the point (-1, -9).

Mu Alpha Theta National Convention  2004

Limits & Derivatives
Answers

	#
	Answer
	#
	Answer

	1
	D
	18
	D

	2
	D
	19
	B

	3
	C
	20
	D

	4
	B
	21
	C

	5
	B
	22
	D

	6
	B
	23
	A

	7
	B
	24
	D

	8
	E
	25
	A

	9
	B
	26
	A

	10
	A
	27
	C

	11
	C
	28
	C

	12
	A
	29
	B

	13
	B
	30
	C

	14
	A
	TB1
	(0, -2)

	15
	B
	TB2
	-1

	16
	E
	TB3
	

	17
	C
	
	


1. Ans:  D    
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2.  Ans:  D   (theorem)

3.  Ans:  C
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4.  Ans:  B
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5.   Ans:  B  

 (i)
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      (ii)
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      (iv)
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6.  Ans:  B     
[image: image118.wmf] 

l

i

m

x

®

0

s

i

n

x

x

æ

è

ç

ö

ø

÷

x

x

æ

è

ç

ö

ø

÷

é

ë

ê

ê

ù

û

ú

ú

=

l

i

m

x

®

0

x

s

i

n

x

x

æ

è

ç

ö

ø

÷

æ

è

ç

ö

ø

÷

=

0

      

7.  Ans:  B  
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8. Ans:  E   
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9.  Ans:  B 
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10.  Ans:  A     
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11.  Ans:  C
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12.  Ans:  A
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13.  Ans: B
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14.  Ans:  A
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15.  Ans:  B
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16.  Ans:  E
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17.  Ans:  C
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18.  Ans:  D
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19.  Ans:  B
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20.  Ans:  D    
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21.  Ans:  C
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22.  Ans:  D
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23.  Ans: A 
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24.  Ans:  D
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25.   Ans:  A
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26.  Ans:   A
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 27.  Ans:  C
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28.  Ans:  C
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29.  Ans:  B
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30.  Ans:  C
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TB 1   Ans: (0, -2)

f(x) = x – 2cos x     f”(x) = 1 + 2sinx

critical values at x = 
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Check endpoints of the interval.  When x=0, y=-2.  So absolute minimum value is –2.  

(x, y) = (0, -2) 
TB 2  Ans:  -1
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A +B – C - D = -1.
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