Calculus I – FIVES Sheet

F=Fun at home I=Incunabula V=Variety E=Endeavors S=Specimens


Monday, January 8____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F
#76  Worksheet #34 (1
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14)

I
If c represents the number defined by Rolle's Theorem, then, for the function 


f(x) = x3 – 3x2 on the interval [0,3], c =  •(A)  2 (B)  1  (C)  0  (D)   EQ \r(2)  (E)  none 

V

[image: image2.wmf]x

®

0

lim

  x sin  EQ \f(1,x)   =
E
1. Review properties of definite integrals,  area between curves, and volume by disc/washer methods for upcoming test.

S
Notes problems for upcoming test.

Tuesday, January 9____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F#77  Worksheet #35 (1
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13)

I
The average  (or mean)  value of   EQ \F(1,2)  t2 –  EQ \F(1,3)  t3  over the interval  –2 
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 t 
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 1  is


A)   EQ \F(1,36)      B)   EQ \F( 1,12)      •C)   EQ \F(11,12)      D)  2     E)   EQ \F(33,12) 
V
Find the volume generated by revolving the region in the first quadrant bounded by 

y = x3 and y = 4x about the x
[image: image6.wmf]-

axis. 

E
1. Review properties of definite integrals, integration by parts, area between curves, and volume by disc/washer methods for test.

S
Lots of "notes" problems for review.
Wednesay, January 10____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F
#78  Worksheet #36 (1
[image: image7.wmf]-

5) and Read p. 402-403  in your book.

I
1. If  ƒ(x) = x3/2 , then ƒ ‘ (4) =        A) – 6    B)  – 3     •C)  3     D)   6      E)   8


2.  The radius of a circle is increasing at a nonzero rate, and at a certain instant, the rate of  increase in  the area of the circle is numerically equal to the rate of increase in its circumference.  At this instant, the radius of the circle is  
A)  
[image: image8.wmf]

 EMBED Equation  [image: image9.wmf]1

p


B)   EQ \F(1,2)    C)  
[image: image10.wmf]2

p


   •D)  1  E)  2
V
Let f(x) =  EQ \i(1,2x,f(x) dx)   Assume that f(x) is continuous over the real numbers.  

Use the Fundamental Theorem of Calculus to find f ' (10), given f(20) = 5.
E
1. Take an easy test on volumes of solids of revolution using discs or washers, properties of integrals, and integration by parts.  2. Finding volumes of solids of revolution by shells or pipes.

S
None

Thursday, January 11____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F   #79  Find the volume if the following areas are revolved around the given axis.

1.
y = x,   y = x2(y–axis)  

   2.x = 2y – y2, x = 0  (x–axis)  
3.
y = 4x – x2, y = 0  
(x–axis)  DISC   4.y = 4x – x2, y = 0  (y–axis) 

5.
y =  EQ \r(x)  , y = 0, x = 4  (y–axis)  



6.
y = sin x, y = 0, 0 ≤ x ≤ π,  (y–axis)  

I
1.  If  x3 + 3xy + 2y3  = 17, then in terms of  x  and  y,    EQ \F(dy,dx)   = 



•A)  –   EQ \F(x2 + y,x + 2y2)         B)  –  
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   D)   –   EQ \F(x2 + y,2y2)       E)    EQ \F(– x2,1 + 2y2) 

2.  If the second derivative of  ƒ  is given by  ƒ " (x) = 2x – cos x, which of the following could be ƒ(x)?
•A)   EQ \F(x3,3)  + cos x – x + 1     
B)   EQ \F(x3,3)  – cos x – x + 1          



C)  x3 + cos x – x + 1      D)  x2 – sin x + 1
E)  x2 + sin x + 1
V
None
E 
1. Finding the volumes of solids of revolution by shells or pipes.

S
Find the volume: 1. y = x2, y = 0, x = 2 (y)  2. y = 2x, y = x2  (y)  3. x = y – y2, x = 0  (x)

Friday, January 12____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F
#80 p.407 #11,17,18,23,29  AND
1.  If ƒ(x) = (2x + 1)4, then the 4th derivative of ƒ (x) at x = 0 is


A)  0    B)  24    C)  48    D)  240    •E)  384

2.   EQ \I(0,1, xe–x dx)   =
A) 1 – 2e        B)  – 1        •C)  1 – 2e –1        D)  1        E) 2e – 1

I
1.
If f(x) = cos2x, then f '' (
[image: image13.wmf]p

) =

•A) –2     B) 0     C) 1     D) 2     E) 2
[image: image14.wmf]p



2.
If f(x) =  EQ \f(5,x2+1)  and g(x) = 3x, then g(f(2)) =    A) –3   B)  EQ \f(5,37)    •C) 3  D) 5   E)  EQ \f(37,5) 
V
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C) 
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D) 
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E
1. Learning more about finding volumes using the shell method.  2. Revolving an area around a line other than the x- or y-axis.  3. A look ahead at another type of volume problem.

S
1. Find the volume when the area bounded by y = x1/2, x = 4, and y = 0 is revolved about the:

(a) x–axis  (b) y–axis.  (c) the line x = 4    

2. y =  EQ \r(x)  , y = 2, x = 0  (a) x-axis  (b)  y-axis   (c)  line x = 4  (d)  line y = 2  

3.  y = x2, y =  EQ \R(x)  (y–axis)   Shell    

4. The cross sections of a solid cut by planes perpendicular to the y-axis are equilateral triangles whose base is in the x-y plane and is bounded by the parabola x2 = 8y  and the line  y = 4.  Find the volume of the solid.  (Upcoming problem)

Tuesday, January 16_____________________________________________________________________________Due during final exams
F   #81

1.
Find the volume of the solid whose base is the region bounded between the curves y = x and y = x2, and whose cross sections perpendicular to the x-axis are squares.   
2.
The base of a certain solid is the region enclosed by y =  EQ \r(x) , y = 0, and x = 4.  Every cross section perpendicular to the x-axis is a semicircle with its diameter across the base.  Find the volume of the solid.

3.
Find the volume of the solid generated when the region enclosed between y =  EQ \r(x) , x = 1,


x = 4, and the x-axis is revolved about the y
[image: image21.wmf]-

axis. 
4.
Find the volume of the solid generated when the region enclosed between 


x = 2y – 2y2 and the y-axis is revolved about the x
[image: image22.wmf]-

axis.

5.
Find the volume of the solid that is generated when the region that is enclosed by y = x3, 


y = 1, and x = 0 is revolved about the line y = 1.

6.
Find the volume of the solid generated by revolving the region bounded by y = 3x4, x = 1, and y = 0 about the  (a)  x
[image: image23.wmf]-

axis   (b)  y
[image: image24.wmf]-

axis   (c)  line x = 1  (d)  line y = 3.
7.
The base of a solid is a circle x2 + y2 = 25, and every plane cross section perpendicular to the x-axis is a square.  The solid has volume:
A) 72 B)  54
[image: image25.wmf]p

  C)  108π  D)  2000/3  E) 216π

8.
The base of a  solid is the region bounded by the parabola x2 = 8y and the line y = 4, and each plane section perpendicular  to the y-axis is an equilateral triangle.  The volume of  the solid is:

A)  EQ \f(64,\r(3))    B) 64 EQ \r(3)    C) 32 EQ \r(3)    D) 32  E)  None of these
I
 EQ \I(1,2, \F(1,x2) dx)  =     A)  –  EQ \F(1,2)     B)   EQ \F(7,24)     C)   EQ \F(1,2)     D)  1    E)  2 ln 2  

V
Find 
[image: image26.wmf]dy
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 and simplify If y = 
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E
Finding the volume when a cross section is given.

S 
1. The base of a solid in the x
[image: image28.wmf]-

y plane is a right triangle bounded by the axes and x + y = 2.  

Cross sections of the solid perpendicular to the x
[image: image29.wmf]-

axis are squares.  Find the volume.  

2. The base of a solid is the circle x2 + y2 = 9.  Cross sections of the solid perpendicular to the x-axis are semicircles.  Find the volume of the solid.


2.  If the definite integral   EQ \I(0,2,e\S(x2)  dx)   is first approximated by using two inscribed or left–endpoint rectangles of equal width and then approximated by using the trapezoidal rule with  n = 2, then the difference between the two approximations is   

Monday, January 22______________________________________________________________________________________________________________________________________________________________________________________SSecond Semester Begins


F
#84 Read p.205-208  Do p.208-209 (2abc,3abc,4abc,9ab,12ab,13ab,16ab,17ab)


Do not graph problems 2,3,4.  DO graph all other problems.  Show all work and show graphs on graph paper.  Use your graphing calculator to check your answer, not to do the work.  Show your World Famous First Derivative chart to show where the 1st derivative is zero, undefined, positive, and negative.

I
1.
An equation of the line tangent to the graph of   y =   EQ \F(2x + 3,3x – 2)    at the point  (1, 5) is



A)   13x – y = 8   B)  13x + y = 18   C)   x – 13y = 64   D)  x + 13y = 66   E)  – 2x + 3y = 13


2.
If   EQ \F(dy,dx)   = 2y2 and if  y = – 1  when x = 1, when x = 2,  y = 

A) –  EQ \F(2,3)        B) –  EQ \F(1,3)       C) 0   D)   EQ \F(1,3)       E)    EQ \F(2,3) 
V
None

E
1.  Review curve analysis using the first derivative.
S
Determine for what values of x are the following increasing and decreasing, and find all critical points, then graph f(x):  1. f(x) = –3x2 + 9x +5   2. f(x) = 6x – x3


Do the same as above given f ' (x):  3. f ' (x) = (x – 1)(x + 2)   4. f ' (x) = x(x – 2)2(x + 1)3
Tuesday, January 23____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F
#85  Worksheet #37 1–8

I
1.
If  h  is the function given by  h(x) =  ƒ(g(x)), where  ƒ(x) = 3x2 – 1  and  g(x) = |x|  , 



then  h(x) =  A)   3x3 – |x|    B)  EQ \B\BC\|(3x2 – 1)   C)   3x2 |x| – 1  D)  3|x| – 1   E)   3x2 – 1


2.
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A) 0
     B)  EQ \f(1,8)          C)  EQ \f(1,4)    
D) 1
     E) nonexistent

V
None
E
Continue curve analysis and sketching using the first derivative test.

S
Give the total number of maximum and minimum points of the function whose derivative is given by

  EQ \f(dy,dx)  = x(x + 2)2(x – 5)3 

Wednesday, January 24____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F
#86  Read p.209
[image: image31.wmf]-

216  DO p.217  (1,10,11,15,18,21,69) Find and label intervals where curve is increasing, decreasing, concave up, concave down, critical points, points of inflection, and graph the curve on graph paper

I    1.
The fundamental period of   2cos(3x)   is    A)  
[image: image32.wmf]2
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B)  2
[image: image33.wmf]p

     C)  6
[image: image34.wmf]p

     D)  2     E)  3


2.
The function ƒ given by f(x) = x3 + 12x – 24 is      


A) decreasing for all x



B) decreasing for x < –2, increasing for –2 < x < 2, decreasing for x > 2




C) increasing for all x







D) increasing for x < –2, decreasing for –2 <  x <  2, increasing for x > 2




E) decreasing for x < 0, increasing for x >  0

V
None

E
Use the second derivative to determine concavity of a curve and to find inflection points.

S
1. y = 4 + 3x – x3   2. x4 + 4x3 + 5    Find and label the critical points and points of inflection points, and find the intervals where the curve is increasing, decreasing, concave up, concave down, and sketch the curve.

Thursday, January 26____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
F
#87 Read p.233
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242   Do Worksheet #38 1–7

I
1.

[image: image36.wmf](

)

=

x

2

dx

d



2.
 EQ \I(,,\F(3x2,\R(x3 + 1))  dx)    =    A)  2 EQ \R(x3 + 1)   + C   
B)   EQ \F(3,2)  \R(x3 + 1)   + C   C)    EQ \R(x3 + 1)   + C 





        D)   ln  EQ \R(x3 + 1)   + C   
E)  ln EQ \B(x3 + 1)  + C 
V 
None

E
1. Solving word problems that involve maximizing or minimizing a function. 

S
1. Find two positive numbers whose sum is 20 and whose product is as large as possible.  2. A square piece of cardboard has 12 inches in a side.  An open box is formed by cutting out equal square pieces at the corners and bending upward the projecting portions that remain.  Find the maximum volume that can be obtained.  3. A farmer has 200 feet of fencing and wants to enclose a rectangular plot of land.  The land borders a river so no fence is required on that side.  What should the dimensions of the rectangle be in order that it include the largest possible area?
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