
Short answers to Spring 2005 FE Math U142. 
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2A. Area = 18x − 2x3( )
0

3

∫ dx = 9x2 − 0.5x4 ⎤⎦0
3
= 40.5  

2B.  Vol = R2 ! r 2( )
0

3

" dx = 18x +10( )2 ! 2x3 +10( )2( )0

3

" dx 

3A.  ! !Amount= (rate)
0

4

" dt = 25t + 3t2 # t 3( )dt = 12.5t2

0

4

" +t 3 # 0.25t 4 $%0

4
= 200! fl .oz.  

Ans.  160+200=360 fl.oz. 
3B. i.  T= 3 0.5(6) +15 + 30 +10 + 0.5(2)( ) = 3 min  (59  ft 3 / min) = 177  ft 3.  
ii. S=

3
3
6 + 4(15) + 2(30) + 4(10) + 2( ) = ( 1 min) 168  ft 3 / min( ) = 168  ft 3. 

4A.  Crit pts:  set fx = fy = 0 :       fx  = 27 − 27x2 + 6y2 = 0,   and   fy = 12xy− 6y2 = 0.  
  Start with  
fy = 0 (easier , here) :  12xy− 6y2 = 6y(2x − y) = 0,    y = 0  or   y = 2x.

Case 1 :  y = 0,  fx = 27 − 27x2 + 6(0)2 = 0,  27(1− x)(1+ x) = 0,  x = 1 or  x = −1.
 

Gives critical points   R(1,0), S(-1,0). 
Case 2.  y = 2x,   fx = 27 − 27x2 + 6(2x)2 = 27 − 3x2 = 0,   x = ±3.  P(3,6),  Q(-3,-6). 
4B.  D = fxx fyy ! fxy

2 = (! 54x)(12x ! 12y) ! (12y)2 = 72(9)(! x2 + xy) ! 144y2  
  At P , Q  y=2x, so  D= 72(9)(x2 ) −144(4x2 ) = 72x2 > 0  at  x = 3,−3. 
P : fyy = 12(x − y) = 12(x − 2x) < 0, MAX.   Q :  fyy = 12(x − y) = 12(−3+ 6) > 0 ≤ MIN  
R:  D=-54(1)(12) <0,  saddle.      S:  D=(-54(-1)(-12)<0 , saddle. 
 

5.  

dy
y1.5 = 3x2 + 4( )!! dx,!!!!

y" 0.5

" 0.5
= x3 + 4x + C.!!!y(0) = 4 :!!C = " 1,

y" 1/2 = " 0.5x3 " 2x + 0.5,!!!!!!Ans.!y =
1

" 0.5x3 " 2x + 0.5( )2
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6. 

x2 − 2xy( )
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7A. Evaluate area under vA v(A) curve:  Change in position= vA0

2

∫ dt  

! sA = 0.5(0.5)(10)+ (0.5)(10)+ 0.5(1)(10) = 12.5  ft
sec
·min =12.5(60)  ft.  

7B.  time  t=1 second when vB = vA.   
      Distance A is ahead is area of triangle with vertices (0,0), (0.5,10), (1,10). This area is 
bh
2

=
0.5(10)

2
= 2.5!(60)! ft.!!!(b = length!of !line!segment!(0.5,10)!to!(1,10),!h = 10). 

7C.  Area of triangle  below vB  and above vA  between x=1, x=1+w, must equal 2.5, to 
match the distance A was ahead at time x=1 minute. 
  Slope of vA = −10 /1 = −10.  So area =
w(10w)
2

= 5w2 = 2.5, w2 = 0.5,   w = 0.5 2,  x =1+ 0.5 2.  

7D.  
average vel = ΔsA

Δt
=
2.5(60  ft)
2 min

= 75  ft / min.

average accel = ΔvA
Δt

=
0 − 0  ft / min

2min
= 0  ft / min2 .

 

8A.  

2xy dydx.   Insi de :  xy2 ⎤⎦x2

16x

∫0
4

∫ y= x2

y=16x
= x(16x)2 − x(x2 )2 = 256x3 − x5 .

Outside   256x3 − x5( )
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8B.  (Note:  y=16x above,   y= x2 below, from x=0  to x=4.) 
8C. Two integrals are needed, as the right hand boundary curve changes. 

    Volume= 2xy dx dy + 
x= y/16

x= y

∫y=0

y=16

∫ 2xy dx dy  
x= y/16

x=4

∫y=16

y=64

∫  

9A.  
3dx
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  3x
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→+ ∞ Diverges.  

9B. 

dx
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∞
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5

933

6

! x2/3dx =
5x5/3

93á(5 / 3)

"

#
$

3

6

=!!.... 



Math U142 Spring 05 FE Solutions.  3 

10B. 
5

931

4.5

∫ x2 /3dx =
5x5 /3

93·(5 / 3)
⎤

⎦
⎥
1

4.5

=  ....    (use calculator) 

10C.   µ = xf (x)dx = x
1

8

!
5
93
x2 /3"

#$
%
&'1

8

! dx =
5
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8

! x5 /3dx =
5x8 /3

93·(8 / 3)
(

)
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8

=  ....  

10C.   

Var = x2
1

8

∫ f (x)dx  − µ2 = x2
1

8

∫
5
93

x2 /3dx− µ2 =
5
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1

8
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− µ2 .  

11A.  
11B.   Change IVP to  y(1)=7  (to avoid x=0 issues) 

IF = e
−4
x

dx∫ = e−4 ln x = x−4 .     D(x−4y) = x−4 (x + x4 ) = x−3 +1.

Integrate:  D(x−4∫ y)dx= x−3 +1( )∫ dx= −0.5x−2 + x + C.

x−4y = −0.5x−2 + x + C,   y = −0.5x2 + x5 + Cx4 .

 

Solve for C   7=0.5+C, C=6.5.   Ans y = −0.5x2 + x5 + 6.5x4 .  
     


