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Mu Integration

For all questions, answer E “NOTA” means none of the above answers is correct.
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E) NOTA

2) What is the area of the region bounded by the graphs of y = x
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     and the x-axis on the interval 0 < x < 1?
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E) NOTA

3) Evaluate:  
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E) NOTA

4) Find the average value of f(x) = 
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E) NOTA

5) Evaluate: 
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6) Find the area of the region bounded by the graphs of x = 3 - y
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7) Evaluate:  
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8) A particle starts at rest and moves along the x-axis, its acceleration given by 

     a(t) = 2t + cos(4t) for t > 0.  If the particle is located at x = 0 when t = 0, 

     which x-value is the particle located when t = 
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E) NOTA

9) Evaluate: 
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[image: image35.wmf]  

p

3


D) 0

E) NOTA

10) Let R be the region bounded by the graphs of y = x
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 and y = 0.  Find the

      volume of the solid generated when R is revolved around the x-axis.
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11) Evaluate:  
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E) NOTA

12) If  f(x) = 
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, over what intervals is the graph of y = f(x) concave down?
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E) NOTA

13) Evaluate:   
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E) NOTA

14) Let f be a differentiable function where f(4) = 0, f(10) = 2, and the following hold:
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       Find the value of 
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15) Evaluate: 
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E) NOTA

16) A particle’s position in the xy-plane is given by (x,y) = (ln(t
[image: image59.wmf]  
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       t > 0.  Find the total distance the particle has traveled on the interval 0 < t < 100.
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17) Given that F(n) = 
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18) The function S(x) = 
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[image: image67.wmf]  

sin

x

x

dx

ò

 in 

      terms of the Sine Integral.
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   E) NOTA

19) If (a, b) maximizes the value of 
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20) Let P be a polynomial of degree 2004.  Evaluate:   
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B) C + 
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C) C + 
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D) C + 
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E) NOTA

21) Let 
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, (given that f is a continuous function).  

       Evaluate:  
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lim

n

®

¥

f

x

n

2

æ 

è 

ç 

ö 

ø 

÷ 

dx

0

n

ò


A) 
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22) An elementary function is a function built up from constant, polynomial, exponential,

      logarithmic, trigonometric, and inverse trigonometric functions by means of a finite number

      of additions, subtractions, multiplications, divisions, extracting roots, and compositions. 

      Some examples of (rather complicated) elementary functions are

      a(x) = 
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       If f(x) = 
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       could not be an elementary function with respect to x?
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E) NOTA

23) Let R be the region bounded by the graphs of y = 
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      Find the value of b such that the line y = b cuts R into two regions having equal area. 
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E) NOTA

24) Evaluate: 
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E) NOTA

25) What is the sum of the coordinates of the centroid of the region bounded by the graphs of 

       y = x
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E) NOTA

26) Find the greatest integer less than 100f(2), where f is an infinitely differentiable

      function such that f(0) = 1 and  
(f(x))
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E) NOTA

27) Define a function f on 0 < x < 2 by f(x) = n if 
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28) Let D be the set of functions f such that f(1) = 1 and f(5) = 2 ,  with the additional 

      property that f has exactly one zero on the interval (1, 5). Define a function F whose

      domain is D and is given by      F(f) = 
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      value of F.
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B) 3
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29) Find the sum of the squares of all positive integers n < 50 where  
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E) NOTA

30) Suppose f is a function such that f(0) = 1 and 
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      Evaluate:  
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B) 2
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D) 4
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E) NOTA

Tiebreakers

TB1
Approximate sin(.9) to the nearest hundredth using first order differentials of the function

           y = sin x about 
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 Mu Integration

Answers

	#
	Answer
	#
	Answer

	1
	D
	18
	E

	2
	D
	19
	E

	3
	B
	20
	B

	4
	D
	21
	D

	5
	A
	22
	E

	6
	C
	23
	A

	7
	C
	24
	D

	8
	D
	25
	B

	9
	A
	26
	A

	10
	A
	27
	C

	11
	B
	28
	C

	12
	E
	29
	A

	13
	A
	30
	E

	14
	C
	TB1
	.79

	15
	D
	TB2
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1. (D).  
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2. (D). 
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   The region in question is

            actually completely below the x-axis, so the absolute value of the above integral is

            the desired area.

3. (B).  
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4. (D).  
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5. (A).  
[image: image134.wmf]  
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6. (C). Set y-values equal to each other to find intersection values y = -2 and y = 1.

           On the interval (−2, 1), the parabola has a greater x-value so the area between the

           two curves is 
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7. (C). When x < -1, |x + 1| = -x -1, and when x > -1, |x + 1| = x + 1, so we have

           
[image: image136.wmf]  
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8. (D). The velocity function v is equal 
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  Use the fact that v(0) = 0

           to get C = 0. The position function x is given by 
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  Here, 

           use x(0) = 0 to find that C = 1/16. Thus, 
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9. (A). Notice that the integrand is the product rule applied to the function P(x) = x2 (cos3x) 

           Thus, the answer is P(2( ) - P(0) = 4(2.

10. (A). By the disc method, the desired volume is 
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11. (B). Notice that the integrand is improper at x = 3, but this doesn’t really matter

             because its antiderivative, 
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             F(7) - F(3) = 4 - 0 = 4.

12. (E). The function will be concave down when f00 < 0. By the Fundamental Theorem

             of Calculus, f’(x) = 2x(1 – 2x2)2. Taking derivatives again, we have

             f’’(x) = 2(1 – 2x2)2 – 16x2(1-2x2). Setting this equal to 0, we get the solution set
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Test around these points to see that f’’(x) < 0 when
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13. (A). Notice that the integrand is the quotient rule applied to  
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14. (C). Integrate by parts with  
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      To obtain the integral on the right-hand side,

             set 
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  So the answer is 5 - 1/2 = 9/2.

15. (D). The given expression represents a Riemann sum of  
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              the answer is  
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16. (C). The total distance is given by 
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17. (D). Graphing the function y = | cos x| for x > 0, we see that it consists of repeats of

             the portion of y = | cos x| on the interval 0 < x < (. The area of this portion is equal

             to 
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18. changed to E. Let  
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19. (E). The graph of y =  10x – 16 – x2  is a concave-down parabola with roots at x = 2

             and x = 8. From the graph, it’s easy to see that a = 2 and b = 8; otherwise we’d be

             subtracting off area from that “hump” created by the parabola and the x-axis or only

             getting part of the hump. Thus, a3 + b2 = 8 + 64 = 72.  (solution not changed)

20. (B). Use integration by parts repeatedly, always letting dv = ex. When we do so, we

             get  
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   Since P is a polynomial 

            of degree 2004, derivatives of order 2005 and onward will be identically zero,   

            yielding the answer given in B.

21. (D). Let  
[image: image162.wmf]  

u

=

x

n

2

  so that  
[image: image163.wmf]  

n

2

 

du

=

dx

. The integral then becomes

             
[image: image164.wmf]  

lim

n

®

¥

f

x

n

2

æ 

è 

ç 

ö 

ø 

÷ 

dx

=

0

n

ò

lim

n

®

¥

n

2

f

(

u

)

du

0

1

n

ò

æ 

è 

ç 

ç 

ö 

ø 

÷ 

÷ 

=

lim

n

®

¥

n

2

sin

1

n

2

=

lim

n

®

¥

sin

1

n

2

1

n

2


             By L’Hˆopital’s Rule, the above limit equals 1.

22. (E). All the answer choices could be elementary functions. For example, in choice A,

             choose F(t) = t-1 sin t and G(t) = -F(t). In choice B, let F(t) = t-1 sin t and G(t) = 1/F(t). 

             As a counterexample to choice C, let F(t) = 
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 Finally, letting 

             F(t) = G(t) = t-1 sin t eliminates D.

23. (A). The area of R is equal to 
[image: image167.wmf]  

1

x

2

dx

=

3

4

1

4

ò

  Since the area of the rectangle with

            vertices at (1, 1/16), (4, 1/16), (4, 0), and (1, 0) has area of 3/16, we know that

            b > 1/16. Given that, the area of the subregion in R above y = b is given by 
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. Setting this integral equal to (3/4)/2 = 3/8 and solving for b, we

             find that 
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24. (D). First, let w2 = x, so 2w dw = dx, thus transforming the integral into 
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             use integration by parts with u = 2w and dv = ew to obtain
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25. (B). By the standard formulas: 
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26. (A). Differentiating both sides of the equation, we get 
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             or after collecting terms, 
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  The solution to this 

             differential equation is none other than 
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            so f(x) = ex. Thus, 100f(2) = 100e2 
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  738.9056099.

27. (C). Working out the details, we find that 
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            Consequently, the graph of y = f(x) looks like a staircase. The integral in question

            then represents the area created by the steps, or 
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  Call this sum S. Then subtracting S/2

             from S, we get  
[image: image181.wmf]  

  

S

=

1

2

+

2

4

+

3

8

+

L

     

S

2

=

1

4

+

2

8

+

L

   S

-

S

2

=

S

2

=

1

2

+

1

4

+

1

8

+

L

=

.

5

1

-

.

5

=

1


             making S = 2.

28. (C). Let A = (1, 1) and C = (5, 2). For some f  ( D, let x0 be the zero of f on the

             interval (1, 5). Let B = (x0, 0). Notice that F is precisely the arclength of f on the                           

             interval (1, 5). Since the shortest distance between two points is a straight line, we

             have  
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            To minimize AB + BC, reflect A about the x-axis to obtain A0. Note that the length

             of 
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 is the desired minimum distance, which is 
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             procedure is similar to those going-home-but-must-stop-by-the-river-for-water types

             of problems).  

29. (A). Note that  
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.  By Fermat’s Little Theorem, this expression is 

             always divisible by 7 for any integer n. So the sum we want is the squares of all 

             positive integers less than 50, or 12 + 22 + · · · + 492 = 40425.  Note: Use 

             1 + 22 + 32 · · · + n2 =
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30. (E). The limit is pretty hard to evaluate by itself, so we’ll estimate it instead. Note

              that since  
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               f(x) > 1 if x > 0. Thus, x2 + (f(x))2 > x2 + 1 if x is positive. So we have
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  and so 
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     Thus,  
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                 answer choices are greater than this number. . .

TB 1  
Ans:  .79


f(x+ (x) (f(x) + f’(x) dx       sin(.9) ( sin ((/4) + cos ((/4)(.9-.7864) = .79

TB2
Ans:  
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Solution:  
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Solution:  
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