AP Review #5 Answer Key with Scoring Rubrics

No Calculator Allowed
1. Consider the differential equation 
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In Quadrant II, x < 0 and y >0, s0 2-2x+y > 0.
Therefore, all solution curves are concave up in Quadrant I1.

% =2(2)-3=1%0

(v )=2.3)
Therefore, / has neither a relative minimum nor a relative
maximum at x = 2.

yame+b = %:%(mub):m
2-y=m

2v-(mx+b)=m
(2-m)x—(m+b)=0
2-m=0=m=2
b=-m=b=-2

Therefore, m = 2 and b = -2.
© 2016 The College Board.

5| 1+ slopes where x = 0
1: slopes where x = 1

L dy
2:4 g
1 - concave up with reason

: considers 2

2: Xl )e2.3)

- conclusion with justification

'%(mx+b)=n

1:2x-y=m
1 - answer
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a)  On the axes provided, sketch a slope field for the given differential equation at the twelve 

     
     points indicated.



b)  While the slope field in part (a) is drawn at only twelve points, it is defined at every point in 
      the xy-plane.  Describe all points in the xy-plane for which the slopes are negative.



c)  Find the particular solution 
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 to the given differential equation with the initial 

     condition 
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Slopes are negative at points (x, y)
where x # 0 and y < 2.
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1 : zero slope at each point (x, y)
where x=0o0r y =2

positive slope at each point (x, y)
where x #0and y >2

negative slope at each point (x, y)
where x #0and y <2

1 : description

: separates variables

- antiderivatives

: constant of integration
- uses initial condition

_—— N =

< solves for y
0/1 if y is not exponential

Note: max 3/6 [1-2-0-0-0] if no
constant of integration
Note: 0/6 if no separation of variables
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2. Let R be the region enclosed by the graph of 
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a)  Find the area of R.


b)  Find the volume of the solid generated when R is revolved about the horizontal line 
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c)  Find the volume of the solid generated when R is revolved about the vertical line 
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3. Let R be the shaded region bounded by the graph of 
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a) Find the area of R.
b) Find the volume of the solid generated when R is rotated about the horizontal line 
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c) Write, but do not evaluate, an integral expression that can be used to find the volume of the solid generated when R is rotated about the y-axis.
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(©) Volume = x| (9-(-&=17) 311 integrand
=212.057 or 212.058 1: answer
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[image: image44.png]In(x) = x -2 when x = 0.15859 and 3.14619.
Let S =0.15859 and T = 3.14619
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4. [image: image46.png](b) Volume = z[((In(x) + 3" = (x~2+3)") dr
= 34.198 or 34.199

| 2: integrand
| 1: limits, constant, and answer



In the figure below, line l  is tangent to the graph of 
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a) Find the value of k when 
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b) For all 
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, find k in terms of w.
c) Suppose that w is increasing at the constant rate of 7 units per second.  When 
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, what is the rate of change of k with respect to time?
d) Suppose that w is increasing at the rate of 7 units per second.  When 
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, what is the rate of change of the area PQR with respect to time?  Determine whether the area is increasing or decreasing at this instant.
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5. The tide removes sand from Sandy Point Beach at a rate modeled by the function R, given by
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A pumping station adds sand to the beach at a rate modeled by function S, given by
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 have units of cubic yards per hour and 
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 is measured in hours for 
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a) How much sand will the tide remove from the beach during the 6-hour period?  Indicate units of measure.
b) Write an expression for 
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, the total number of cubic yards of sand on the beach at time 
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c) Find the rate at which the total amount of sand on the beach is changing at time 
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1: conclusion
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Note: 0/4 if A constant

Therefore, area is decreasing.



For 
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 is the amount of sand on the beach a minimum?  What is the 
     minimum value?  Justify your answers.
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6. Consider the differential equation 
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a. On the axes provided, sketch a slope field for the given differential equation at the six points indicated.

b. Find 
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 in terms of x and y.  Determine the concavity of all solution curves for the given differential equation in Quadrant II.  Give a reason for your answer.

c. Let 
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 be the particular solution to the given differential equation with the initial condition 
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_[0 R(t) dt = 31815 or 31.816 yd®

¥(1) = 2500 + [ (S(x) - R(x)) dv

Y(0)=S(0)~R(1)
Y'(4) = S(4) - R(4) = ~1.908 or ~1.909 yd® /hr

Y’(r) = 0 when S(7) - R(z) = 0.
The only value in [0, 6] to satisfy S(¢) = R(t)
is a = 5.117865.

1 Y(1)

0 | 2500

a | 24923694
24932766

The amount of sand is a minimum when 7 = 5.117 or
5.118 hours. The minimum value is 2492.369 cubic yards.

5. 1: integral
“ | 1: answer with units

1 : integrand
3: 4 1:limits

1 : answer
1 : answer

1:sets Y'(1)=0
3: 4 1:critical t-value
1 : answer with justification



Find the values of the constants m and b for which 
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 is a solution to the differential equation.
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