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                  The abbreviation NOTA means 

None of These Answers.

For this test, 
[image: image1.wmf]'()

dy

yx

dx

=

 unless

otherwise stated.

1.  For the differential equation 
[image: image2.wmf]4

dy

y

dx

=

 
     and 
[image: image3.wmf](0)1

y

=

.  Find 
[image: image4.wmf](2).
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A. 
[image: image5.wmf]8

e

       B. 
[image: image6.wmf]9

      C. 
[image: image7.wmf]8



D. 
[image: image8.wmf]2ln2

       E. NOTA
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2. 

     The slope field for which differential      

     equation is shown? Each increment is 1 
     on both axes.

    A.  
[image: image9.wmf]2
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     B. 
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    C. 
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 D. 
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    E.  
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3. For which function(s) below is/are the 

      differential equation(s)  linear?


(i) 
[image: image14.wmf]0
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       (ii). 
[image: image15.wmf]2
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(iii) 
[image: image16.wmf]4ln
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x

ye
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       (iv)  
[image: image17.wmf]2
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A. i, ii, iii only        B.  ii, iv only

C. i, ii only            D. ii only


E. NOTA

4.  The rate at which a drug leaves the 

      bloodstream and passes into the urine
      is  directly proportional to the 
      quantity of the drug in the blood at 
      that time.  Which differential 
      equation best models this statement 
      for 
[image: image18.wmf]M

 the drug amount in the 
      bloodstream, 
[image: image19.wmf]t

  time and 
[image: image20.wmf]k

 constant?

A. 
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dt

=-

     B. 
[image: image22.wmf]dM
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dt

=



C.  
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        D. 
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E.  NOTA

5.   For the differential equation 

    
[image: image25.wmf]2
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 a constant, and 
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 which could be an equation 

      that fits the general solution?

A.   
[image: image28.wmf]2
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tan(43)

4
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B.   
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tanln43
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C.   
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D.   
[image: image31.wmf]22
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sec(43)
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E.   NOTA

6.  Which of the following differential 

     equations are separable?

    (i)  
[image: image32.wmf]2
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(ii)  
[image: image33.wmf]2
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    (iii)  
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(iv)  
[image: image35.wmf]dy
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A.  all are separable


B.  i only
     C. i, ii only


D. i, ii, iii only      E. NOTA
[image: image261.wmf]'()
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7.  Which equation below could be a 

     particular solution for the differential 

     equation depicted by the slope field
     above?

     A.  
[image: image36.wmf]1cos

yx

=+

          B. 
[image: image37.wmf]1sin
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     C.  
[image: image38.wmf]sin

yxx
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          D. 
[image: image39.wmf]cos
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     E.   NOTA

8.  If  
[image: image40.wmf]2
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dx

dx
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 and 
[image: image41.wmf]2
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  then 
     which could be the function 
[image: image42.wmf]y

?


A. 
[image: image43.wmf]2ln
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     B. 
[image: image44.wmf]2
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C.  
[image: image45.wmf]2
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       D. 
[image: image46.wmf]2ln
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E.  NOTA

9.  
[image: image47.wmf]dy
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dx
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 and 
[image: image48.wmf](1)4
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=

 then give the 

      value of 
[image: image49.wmf](16)

y

.

A. 
[image: image50.wmf]10

3


     B. 256

C. 529
     D. 614

E. NOTA

10.  Two particular solutions to the 

      differential equation 
[image: image51.wmf]2(1)
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xy
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       pass through the points (3, 2) and 

      (-3, 0) respectively.  The tangent 

      lines at these particular points to

      their respective solution curves are 
      what distance apart?


A.  
[image: image52.wmf]210

       B. 
[image: image53.wmf]2313
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C. 
[image: image54.wmf]10

5

         D.  
[image: image55.wmf]3837

37



E. NOTA
11.  The particular solutions to the 
      differential equation 
[image: image56.wmf]2

dyx

dxy
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  form
      what family of curves?

A. circles with center (0, 0).

B. ellipses with center (0, 0)

C. hyperbolas with center (0, 0)

D. parabolas with vertex (0, 2)

E.  NOTA
12. An object is thrown vertically 

     upward with an speed of 16 ft/sec

      from a height of 20 ft. Find the 

      highest point the object reaches, in 

      feet, assuming a gravity of 
[image: image57.wmf]2
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sec
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A. 28
   B. 26

C. 24     D. 22

E. NOTA
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       The derivatives of  functions
[image: image58.wmf]f

 and 
[image: image59.wmf]g

 
       are shown above for the window
       [-8,8]X[-8,8]. For 
[image: image60.wmf]()(())

hxfgx

=

, use 
       the values of  the graphs above, and 
      
[image: image61.wmf](2)0

g

-=

, to give the value of 
[image: image62.wmf]'(2)

h

-

.  
       Round to the nearest integer.

A. 
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    B. 
[image: image64.wmf]0



C.  
[image: image65.wmf]1


    D. 
[image: image66.wmf]2



E. NOTA
14. The differential equation 
[image: image67.wmf]2
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      is satisfied by which function below?


A. 
[image: image68.wmf]1
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                B. 
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C. 
[image: image70.wmf]1
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    D. 
[image: image71.wmf]sin(2)
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E.  NOTA

15.  
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        For 
[image: image73.wmf](0)2
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, find 
[image: image74.wmf](1)
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A. 0
B. 2
C. 4


D. 6
E. NOTA

16.  Given 
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        condition that 
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, then which

        is the function 
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yft

=

, the particular

        solution for this condition?


A. 
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           B.  
[image: image79.wmf]2

t

e

ye

-

=



C.  
[image: image80.wmf]lnln
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D.  
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E. NOTA

17. The rate a body cools in an 
[image: image82.wmf]o

80

F

 room 
   is given by 
[image: image83.wmf]80

dB

kB

dt

=-

, where B is the 
   body's temperature in degrees Fahrenheit 
   at 
[image: image84.wmf]t

 minutes.  A body, Ralph, was 
   discovered at noon with a temperature of 
   
[image: image85.wmf]o

90

F

.  Ralph had always been cool. 
    Today he was cooler. At 12:10 PM, Ralph 
    was
[image: image86.wmf]o

86

F

. Assuming Ralph died with his 
     normal body temperature (when alive) of 
    
[image: image87.wmf]o

98

F

, how many minutes before noon 
    did he die?


A. 
[image: image88.wmf]5
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       B. 
[image: image89.wmf]10ln180
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C.  
[image: image90.wmf]10ln3


D. 
[image: image91.wmf]5

10ln

9

3

ln

5

æö

ç÷

èø

æö

ç÷

èø

   

E. NOTA

18. Given the differential equation 
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       give the value of 
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A. 
[image: image95.wmf]5

3
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       B.
[image: image96.wmf]1

9
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     C. 
[image: image97.wmf]2

3



D.    
[image: image98.wmf]7

9

    E. NOTA
19.  An object moves along the x-axis at 

      time t minutes with velocity given by

      
[image: image99.wmf]2

()64

vttt

=--

. Give the absolute 

       value of the displacement of the object    

       over [1, 3] minutes.

A. 
[image: image100.wmf]23.3

     B. 
[image: image101.wmf]23


C. 
[image: image102.wmf]22.6



D.  
[image: image103.wmf]22


      E. NOTA
20. Approximate 
[image: image104.wmf]3
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 for 
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       with a left-hand Riemann sum with

       3 equal subdivisions.


A. 
[image: image106.wmf]1

3

Tan
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B. 
[image: image107.wmf]1

ln6

2



C.  
[image: image108.wmf]1
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D.  
[image: image109.wmf]17
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E. NOTA

21.  The differential equation to 
[image: image110.wmf]3

yx

=

 is 
       used to approximate 
[image: image111.wmf]3

7.9

 by use of 
       differentials and 
[image: image112.wmf]0.1

dx
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.   Give the 
       approximation.


A.  
[image: image113.wmf]11

1

12


B. 
[image: image114.wmf]19

1

20



C.  
[image: image115.wmf]117

1

120

         D. 
[image: image116.wmf]119

1

120



E. NOTA
22.    A population of bacteria 
[image: image117.wmf]B

increases

    by 2% of its population plus 1000 

    bacteria. That is,  
[image: image118.wmf]0.021000

dB

B

dt

=+

, 

    for 
[image: image119.wmf]0

t

³

 days. Initially the population 

    is 1000. Find the population 
[image: image120.wmf]B

 as a 

    function of time in years.

A.   
[image: image121.wmf]0.02(1)
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B.   
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C.   
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 EMBED Equation.DSMT4  [image: image124.wmf]0.02
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D.   
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E.    NOTA
23.  
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      Find 
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A. 
[image: image129.wmf]9

16

p

      B. 
[image: image130.wmf]7
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   C. 
[image: image131.wmf]4
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D. 
[image: image132.wmf]27
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  E. NOTA
24.  The differential equation 

    
[image: image133.wmf]2

23

dy

xxyy

dx

-+=

,  with the initial 
     condition (0, 1) for the particular 
     solution 
[image: image134.wmf]()

yfx

=

, is used to write the 
     equation of the line tangent to 
[image: image135.wmf]()

yfx

=

 
     at (0, 1) and then to approximate
[image: image136.wmf](0.2).

f

 
     Give  the approximation.


A. 3.2
    B. 3

C. 1.6
    D. 1.5

E.  NOTA

25.    For 
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        at 
[image: image138.wmf]1

x

=

, which is the order from least

        to greatest?


A. R, S, T         B. T, R, S 

C. T, S, R        D. S, R, T

E. NOTA

26.  
[image: image139.wmf](21)cos2sin

dy
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 is the 
       differential equation for which function?


A.  
[image: image140.wmf](cos)(21)

yxx

=+



B.  
[image: image141.wmf](21)sin

yxx

=+



C. 
[image: image142.wmf]2sin2cos

yxx

=-+



D.  
[image: image143.wmf]2tan

yxx
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E. NOTA

27.   When the differential equation 

        
[image: image144.wmf](2)0
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 is solved 
        for the particular solution so that 
       
[image: image145.wmf](1)0
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 then the result is an equation 
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.  
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A. 
[image: image148.wmf]1
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        B. 
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C. 
[image: image150.wmf]22
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      D. 
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E.  NOTA

28.   For the differential equation 

       
[image: image152.wmf]cossin

dyxx
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, which is NOT a 

        particular solution?

A.   
[image: image153.wmf]2

2cos
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=-



B.   
[image: image154.wmf]sin
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=



C.  
[image: image155.wmf]1

cos(2)

2
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D.  
[image: image156.wmf]cos
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=



E.   NOTA

29.  The differential equation 
[image: image157.wmf]dy
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       generates a slope field that has 

       horizontal line segments for which

       points 
[image: image158.wmf](,)

xy

?

A. All points so that 
[image: image159.wmf]1
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=
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B.  All points so that 
[image: image160.wmf]xy

=



C. All points so that 
[image: image161.wmf]xy
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D. All points on the x-axis


E.  NOTA

30.  For position 
[image: image162.wmf]()

xt

 of a particle moving
       along the x-axis at time 
[image: image163.wmf]0

t

³

, and 

       
[image: image164.wmf]()
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 a polynomial function, which 

       expression gives the total distance 

       traveled by the particle over the time

       interval 
[image: image165.wmf][,]

ab

, 
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A. 
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      B. 
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C.  
[image: image169.wmf]()

b

a

xtdt

ò

        D. 
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E.   NOTA


SOLUTIONS

1.  A.  
[image: image171.wmf]1
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[image: image172.wmf]ln14(0)
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[image: image173.wmf]4
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( y(2): 
[image: image174.wmf]8
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.
2.  B.  Consider the points (5, 1) and (5, 5). 
     The first should give negative slope on 

     the picture, the second positive. Only B

     matches those points and others.

3.  C. (i) has derivative y'=0. 

     (ii) y'=2(2x-3)(2), 

     (iii) y'=
[image: image175.wmf]4
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 EMBED Equation.DSMT4  [image: image176.wmf]3
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     (iv) y'= 
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. (i) and (ii) are linear.

4. B. k is negative.
5. B. 
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6. D.  (i) 
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   (ii) 
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   (iii) dy=1 dx . Only (iv) is not separable.

7. A. Note that y'= -sin(x) fits slope of each
    segment at the corresponding x, and also

    y=cos(x)+1 fits the curve shown by the 

    family of curves.

8. C. Substitute: 
[image: image183.wmf]2
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. Note 

    that the derivative of 
[image: image184.wmf]2
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 gives twice the

    original, 2y, and also y" gives twice the

    expression y'.

9. C. 
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    y(1)=4: 
[image: image187.wmf]2
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10.  D. Using dy/dx given we get slope is 
      -6 at both points. So the equations of

      the tangent lines to the different 

      particular solutions (different curves) are

      6x+y=20 and 6x+y= -18. Using the 

      formula for the distance between 

      parallel lines, we get 

     
[image: image192.wmf]22
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11. B. 
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 is the family of ellipses, 

     centered at the origin.

12.  C.  
[image: image196.wmf]2

00

()16

pttvtp

=-++

 for 

      p=position.  Max is when v(t)=0 so
      
[image: image197.wmf]32160
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 at t=1/2.  At this time

      p=24.

13. A. 
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 by the Chain
    Rule.  
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14.  D. We are looking for a relation such 
    that the second derivative is equal to four

    times the original function. Only D is a 

    choice that makes it true. There are 

    others but of those given, D only.

15. D. Starting with initial point (0, 2), we

     get 
[image: image201.wmf]1
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 and since the interval

     from 0 to 1 (the x-values) lie in part II, we

    get 
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16. A. 
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. Let u=ln(y/2) 

     to get du=
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[image: image206.wmf]1

1

dudt

u

=-

,  
[image: image207.wmf]lnln

2

y

tC

=-+

. 

 (0, 2e): c=ln(lne)=ln1=0. So we get 
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   get choice A: 
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17. D. For deBody, Ralph, 
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     since Ralph's temp will be greater than

     or equal to 80 deg. 
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     Using noon as t=0 we use (0, 90) to get

     ln(10)=c.   Using (10, 86) we get 

    ln6=10k+ln10,  k=
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    B=98: ln18=
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18. A. Using the FTC, we get 
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19. A. 
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20.  E.   
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       (1) + (2)+(5)=8. 

21. D.
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22. C. 
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    Using (0, 1000) we get 50ln(1020)=c.  
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23.  A. Using the double angle formula:
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24. C. Substitute (0, 1) to get dy/dx=3

     so the equation of the tangent line is 

     y-1=3x;   Let x=0.2: y=1.6.

25. B. 
[image: image239.wmf]3
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      Comparing the other two, we compare

      approximately 3
[image: image240.wmf]e
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     If we approximate e and pi both as 3

     we see we compare about 3(27) vs. 27
[image: image242.wmf]3

. 

     T, R, S.
26. B. This matches with the product rule:

    if you look at 2 as the derivative of (2x+1)

    then we can match:  
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27. B.  Let y=vx.  
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     so c= -1. 
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28.  D. 
[image: image253.wmf]cossin
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. The right side
     can be done three ways. You can 

      rewrite as 
[image: image254.wmf]1
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     u=cos(x) or u=sin(x).  So you can get

     either 
[image: image255.wmf]2

11

cos(2)

24

yxc

=-+

,

               
[image: image256.wmf]2

2

1cos

22

x

yc

=-+

 or


   
[image: image257.wmf]2

2

1sin

22

x

yc

=+

.

  Choice A matches the 2nd case, c=2,

  Choice B matches the 3rd  case, c=0,

  Choice C matches the 1st case, c=0

  Choice D matches no case. Answer=D.

29.  B. When x=y, slope is 0.
30.  A. Since the graph of the velocity may

      be negative, we cannot just subtract

      the endpoint positions – that will be 

      displacement. The integral of the 

      absolute value of velocity will give 
      total distance traveled.
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