MAT 271 (FIPE) 



Test 2 Spring 2002
            Solutions




Explain, illustrate, and/or justify your method of solution.  Draw sketches where applicable, set up the integral or other expressions, and evaluate them any way you choose.

1.
Find the volume of the solid created when the region bounded by 
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2.
Find the volume of the solid created when the region bounded by 
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3.
Find the volume of the solid created when the region bounded by 
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and the x-axis is rotated about the line 
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4.
The base of a solid is the triangular region bounded by the points
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.  Find the volume of the solid if cross-sections perpendicular to the y–axis are semicircles.
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5.
A cylindrical water tank in a horizontal position is 10 m long and has a radius of 3 m.  If the depth of the water is 2 m, find the work necessary to pump all of the water out to a height 4 m above the top of the tank.  
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6.
If it requires 8 J of work to stretch a spring from 4 cm to 6 cm and another 16 J to stretch it from 6 cm to 9 cm, find the natural length of the spring.

eq1:=8=Int(k*x,x=L+.04..L+.06);
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eq1

 = 

8

d

ó

õ

ô

ô

 + 

L

.04

 + 

L

.06

k

x

x


      eq2:=16=Int(k*x,x=L+.06..L+.09);
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      solve({value(eq1),value(eq2)});
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7.
The end of a water tank is in the shape of an equilateral triangle with sides of length 2 m, vertex down.  Find the force on one end of the tank if the water level is 0.5 m from the top.
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8.
Find the center of mass of the region of constant density bounded by the graph of 
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       s:=solve(f(x)=g(x));
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M:=evalf(int(f(x)-g(x),x=s[1]..s[2]));
[image: image26.wmf] := 

M

26.02829658


MX:=evalf(.5*int(f(x)^2-g(x)^2,x=s[1]..s[2]));
[image: image27.wmf] := 

MX

10.41131861


 MY:=evalf(int(x*(f(x)-g(x)),x=s[1]..s[2]));
[image: image28.wmf] := 

MY

39.04244484


Xbar:=MY/M;Ybar:=MX/M;
[image: image29.wmf] := 

Xbar

1.499999999


[image: image30.wmf] := 

Ybar

.3999999992


9.
Find the points of intersection of 
[image: image31.wmf]q
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at the same points in their cycles.
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  s1:=fsolve(f(t)=g(t),t=0..Pi/2);
[image: image34.wmf] := 

s1

.2526802551


 p1:=[f(s1),s1];
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   s2:=fsolve(f(t)=g(t),t=Pi/2..Pi);
[image: image36.wmf] := 

s2
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   p2:=[f(s2),s2];
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   s3:=fsolve(f(t)=g(t),t=Pi..3*Pi/2);
[image: image38.wmf] := 
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   s4:=fsolve(f(t)=g(t),t=3*Pi/2..2*Pi);
[image: image39.wmf] := 

s4

æ

è

ç

ç

ö

ø

÷

÷

fsolve

,

,

 = 

 + 

1

2

(

)

sin

t

 - 

2

2

(

)

sin

t

t

 .. 

3

2

p

2

p


10.
Find the area of the region common to both 
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s1:=fsolve(f(t)=g(t),t=0..Pi/2);s2:=fsolve(f(t)=g(t),t=Pi/2..Pi);
[image: image43.wmf] := 

s1

.8480620790


[image: image44.wmf] := 

s2

2.293530575


Area:=2*.5*(int(f(t)^2,t=0..s1)+int(g(t)^2,t=s1..Pi/2));
[image: image45.wmf] := 

Area

1.708946950
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