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Section 2 Part A (calculator): 

1.   The slope of a function at any point (((( ))))y,x  is 
1++++x

x

e

e
.  The point (((( ))))220 ln,  is on the graph 

of f . 

(a) Write an equation of the tangent line to the graph of f  at 0====x . 
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       (((( )))) 220
2

1
lnxy ++++−−−−====⇒⇒⇒⇒ 22

2

1
lnxy ++++====⇒⇒⇒⇒  

 

(b) Use the tangent line in part (a) to approximate (((( ))))10.f  to the nearest thousandth. 
 

 (((( )))) (((( )))) 43612210
2

1
10 .ln.y.f ≈≈≈≈++++====≈≈≈≈  

 

(c) Solve the differential equation 
1++++

====
x

x

e

e

dx

dy
 with the initial condition 

(((( )))) 220 lnf ==== . 
 

 (((( )))) ∫∫∫∫ ++++
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 (((( )))) CelnCulndu
u

x ++++++++⇒⇒⇒⇒++++====⇒⇒⇒⇒ ∫∫∫∫ 1
1

 

 (((( )))) Celnln ++++++++==== 122 0
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(((( )))) (((( )))) 21 lnelnxf x ++++++++====⇒⇒⇒⇒  

 

(d) Use the solution in part (c) and find (((( ))))10.f  to the nearest thousandth. 
 

 (((( )))) (((( )))) 43812110 10 .lneln.f . ≈≈≈≈++++++++====⇒⇒⇒⇒  
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2.  The temperature in a greenhouse from 7:00 p.m. to 7:00 a.m. is given by (((( )))) 






−−−−====
4

2096
t

sintf , 

where (((( ))))tf  is measured in Fahrenheit and t  is measured in hours. 
(a) What is the temperature of the greenhouse at 1:00 a.m. to the nearest degree Fahrenheit? 
 

 (((( )))) Fsinf °°°°≈≈≈≈






−−−−==== 76
4

6
20966  

 

(b) Find the average temperature between 7:00 p.m. and 7:00 a.m. to the nearest tenth of a 
degree Fahrenheit. 

 

 (((( )))) ∫∫∫∫∫∫∫∫ 
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


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
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
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 (((( )))) (((( ))))(((( ))))
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
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
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
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 (((( ))))(((( ))))800199791152
12

1 ++++−−−−−−−−++++==== K. F. °°°°≈≈≈≈ 782  

 

(c) When the temperature of the greenhouse drops below F°°°°80 , a heating system will 

automatically be turned on to maintain the temperature at a minimum of F°°°°80 .  At what 

value of t  to the nearest tenth is the heating system turned on? 
 

With a calculator find where 80
4

2096 21 ====−−−−==== yand
t

siny  intersect 9873 .tand.tat ≈≈≈≈≈≈≈≈  

 

 So between 9873 .t. ≤≤≤≤≤≤≤≤  or between 10:42PM and 3:54AM the heat will be on. 
 

(d) The cost of heating the greenhouse is $0.25 per hour for each degree.  What is the total 
cost to the nearest dollar to heat the greenhouse from 7:00 p.m. and 7:00 a.m.? 

 

 ∫∫∫∫ 
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
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
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sin. ∫∫∫∫ 
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
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413.$====  so it will cost $3.41 to heat the greenhouse from 7PM to 7AM 
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3.  A particle is moving along a straight line.  The velocity of the particle for 300 ≤≤≤≤≤≤≤≤ t  is shown 

in the table below for selected values of t . 

t  (sec) 0 3 6 9 12 15 18 21 24 27 30 

(((( ))))tv  (m/sec) 
0 7.5 10.1 12 13 13.5 14.1 14 13.9 13 12.2 

 

(a) Using the midpoints of five subintervals of equal length, find the approximate value 

of (((( ))))∫∫∫∫
30

0
dttv . 

 

 (((( )))) (((( )))) (((( )))) (((( )))) (((( )))) (((( ))))[[[[ ]]]]2721159366
5

030 30

0
vvvvvdttft ++++++++++++++++========

−−−−====∆∆∆∆ ∫∫∫∫  

 [[[[ ]]]] [[[[ ]]]] 360606131451312576 ========++++++++++++++++==== ..  
 

(b) Using the result in part (a), find the average velocity over the interval 300 ≤≤≤≤≤≤≤≤ t . 
 

 (((( )))) [[[[ ]]]]
sec

mdttvf ave 12360
30

1

030

1 30

0
========

−−−−
==== ∫∫∫∫  

 

(c) Find the average acceleration over the interval 300 ≤≤≤≤≤≤≤≤ t . 
 

 
(((( )))) (((( )))) (((( )))) (((( ))))

24070
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030
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030

030

sec
m.

..vv

ab

avbv ≈≈≈≈====
−−−−
−−−−====

−−−−
−−−−====

−−−−
−−−−

 

 

(d) Find the approximate acceleration at 6====t . 
 

 
(((( )))) (((( )))) (((( )))) (((( ))))

2750
6

54

39

5712

39

39

sec
m.

..vv

ab

avbv ========
−−−−
−−−−====

−−−−
−−−−====

−−−−
−−−−

 

 

(e) During what intervals of time is the acceleration negative?  
 

 Decreases from 18 seconds to 30 seconds, so negative acceleration from 

ondssect 3018 ≤≤≤≤≤≤≤≤  
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Section 2 Part B (no calculator): 
4.  See figure 1T-13. 

 
 

The graph of f ′′′′ , the derivative of a function f , for 36 ≤≤≤≤≤≤≤≤−−−− x  is shown in Figure 1T-13. 

(a) At what value(s) of x  does f  have a relative maximum value?  Justify your answer. 
 

 At x=2 since it increases from (-5,2) and decreases from (2,3) 

 
 

(b) At what value(s) of x  does f  have a relative minimum value?  Justify your answer. 
 

At x=-5 since it decreases from (-6,-5) and increases on (-5,2) at x=-5 there is a relative 
minimum. 

 

(c) . At what value(s) of x  does the 
function have a point of inflection?  Justify 
your answer. 
 

 Inflection at x=-4, -2, and 0 since  

 
 

 

(d) If (((( )))) 25 ====−−−−f , draw a possible 

sketch of f  on 36 ≤≤≤≤≤≤≤≤−−−− x . 
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5.  Given the equation 0322 ====−−−−++++−−−− yxy : 

(a) Find 
dx

dy
. 

 

00212 ====−−−−′′′′++++−−−−′′′′ yyy (((( ))))
22

1
122122

++++
====′′′′⇒⇒⇒⇒====++++′′′′⇒⇒⇒⇒====′′′′++++′′′′⇒⇒⇒⇒

y
yyyyyy  

 

(b) Write an equation of the line tangent to the graph of the equation at the point 
(((( ))))30 −−−−, . 

 

(((( )))) 4

1

232

1 −−−−====
++++−−−−

====⇒⇒⇒⇒ m (((( )))) (((( )))) 3
4

1
30

4

1

4

1
11 −−−−−−−−====⇒⇒⇒⇒−−−−−−−−−−−−====⇒⇒⇒⇒++++−−−−−−−−====⇒⇒⇒⇒ xyxyyxxy  

 

(c) Write an equation of the line normal to the graph of the equation at the point (((( ))))30 −−−−, . 
 

 Normal means perpendicular to tangent so: 34 −−−−====⇒⇒⇒⇒ xy  
 

(d) The line 3
4

1 ++++==== xy  is tangent to the graph at point P.  Find the coordinates 

of point P. 
 

1224
4

1

22

1 ====⇒⇒⇒⇒++++====⇒⇒⇒⇒====
++++

====′′′′ yy
y

y (((( )))) (((( )))) 003121
2 ====⇒⇒⇒⇒====−−−−++++−−−−⇒⇒⇒⇒ xx  

so the point P is at (0,1). 
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6.  Let R R be the region enclosed by the graph of 
2xy ====  and the line 4====y . 

 

(a) Find the area of region R . 
 

2

2

3
2

2

2

3

1
44

−−−−
−−−− 







 −−−−====−−−−∫∫∫∫ xxdxx (((( )))) (((( )))) (((( )))) (((( ))))
3

32

3

8
8

3

8
82

3

1
242

3

1
24

33 ====






 −−−−++++−−−−====






 −−−−++++−−−−−−−−−−−−====  

 

(b) If the line ax ====  divides region R  into two regions of equal area, find a . 
 

Since 
2xy ====  is an even function, x=0 divides R into two regions of equal area.  Thus a=0. 

 

(c) If the line by ====  divides the region R  into two regions of equal area, find b . 
 

3

16
2

3

32
21 ====÷÷÷÷======== RAreaRArea  

 

∫∫∫∫∫∫∫∫ −−−−====−−−−
−−−−

bb

b
dxxbdxxb

0

22 2 (((( )))) 






 −−−−−−−−====






 −−−−⇒⇒⇒⇒ 0
3

1
2

3

1
2

3

0

3 bbbxbx
b

 

(((( )))) (((( ))))bbbb
3

4

3

2
2 ====








⇒⇒⇒⇒ (((( ))))

3

16

3

4 ====⇒⇒⇒⇒ bb  

(((( )))) 3
2

2
3

444 ====⇒⇒⇒⇒====⇒⇒⇒⇒====⇒⇒⇒⇒ bbbb  
 

(d) If region R  is revolved about the x-axis, find the volume of the resulting solid.  
 

 (((( ))))(((( )))) (((( ))))∫∫∫∫∫∫∫∫ −−−−−−−−
−−−−====−−−−

2

2

4
2

2

222 164 dxxdxx ππππππππ  

(((( )))) (((( )))) (((( )))) (((( )))) 






 −−−−++++−−−−====






 −−−−++++−−−−−−−−−−−−====






 −−−−====
−−−− 5

32
32

5

32
322

5

1
2162

5

1
216

5

1
16

55

2

2

5 ππππππππππππ xx  

5

256ππππ====  

 


