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46.

N CHAPTER 6 APPLICATIONS OF INTEGRATION

v -- Jt' A(n) d,r x Ms: 1!#lA(1) + A(3) + A(5) + A(7) + A(e)l

:  2(0.65+ 0'61 + 0'59 + 0'55 + 0'50) :  2(2'gO): 5'80 m3

47. We'llform a right circular cone with height h andbase radius r by

revolving the line A : ;r about the r-axis'

v:tr l,^ (;*)'a*:* l,^ fi '
:  ̂ f,(i") :f,n,"n

n 2  f l  " l h' d r : " - l ; " " 1
n -  L r  l o

Another solution: Revolve tr : -Ln' * r about the E-axis'

rhr  r  \2 .  *  fn l ' *or -+a+r ' )au
, : "Jn l -nr+r )  ds :nJoL l

:  - l#o'  -  
*"  *  r4no: n(tr"n -  ' "h + 

"h) 
:  l r r2h

* or use substirution with u : r - 
f,, 

unu d'u: -f,ay to g"t

r o  /  h  \  h l l  r l on.1", '(- ;*) :-r(;L; '"1.:-^?(-:" ')  :  !n"n'

48. V

H- : 
H - l" 

by similar triangles' Therefore'
Anothersolut ion:  ̂  r  

hp

H r : H R - i R  = >  h R : H ( R - r )  +  H : # ' N o w

y : ltrRz 
g - !rrr '1n 

- n) [bY Exercise 47]

hR t  2 rh  f  -  rH  =44- l:  ! rR2 # 
-  t rnr '# lH 

-  h :  -R :  n1n- r11

:  lnh y  :  ! rh(R'  + Rr  - t  r2)-  
3 " ' "  R - r

-- +V^' + rr2 + ,/Gffil O-4ln : * (A1 + 'q'' + t/T'6)n

whereArandA2afetheareasof thebasesof thef rustum.(SeeExerc ise50fora

\1
rH. l
l l \i
h l  \  I

ll \l
l.--R>l

related result.)

- . - Y = - f ; x + h
or  r=  - i y+ ,



49. n2 +

V -

:

:

:

a 2 : 1 2  < +  1 2 : 1 2 - a 2
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. x :  f f 1+  !

\ t ,h )

n l,'_n?' 
- a') aa : nlr'u - +)', ̂

"{["'- '] -1"?-h)-t#] ]
"{|r t  

-  *(" - h)l l r2 - (r -  h) ' l }

I ' r  {zr3 - (r -  h)lgr2 - (r '  -  2rh + h') l}

ln {zr3 - (r - h)12r2 +2rh - h'l}

ln(zr3 
- 2r3 - 2r2h - l  rh2 * 2r2h t 2rh2 - ht)

50. Anequarionof thel ineis ":  
Lfrs * (r- intercept) :  

ry#, *t :#, *

p h  p h

, : 
Jo 

.q,fu) da : 
Jo er)2 ds

: Ion l,(#'.i)f'oo: lon l+,*4'o,
: 

lon lL#rz *zb(a- b) u +u,f au

:1"#r,  *b(o:b) u,  +tufno

:  * (o -  b) 'h - t  b(a -  b)h + b2h: t@' -  2ab + b2 + Jab)h

b
,

(r,')
b + l

: t@, + ab + b2)h

[Note that this can be written as ] (Ar -t Az I t/TtE )h, as in Exercise 48.]

I f  a: b, we get arectangular sol id with volumeb2h.If  a:0, we get a square pyramid with volume f,U't  .

51, For a cross-section at height A, wesee from similar triangles ,nu, 
ffi 

: 
|, "o

Similarly, for cross-sections having 2b as their base and p replacing a, 0 : ZUj -

t h  f h  ,  /  1 t \u: Jn"A(i lda: J" lu(,_ I) l l*?_I) l*
:  fn  ru ' ( t  -  #) 'oo :2b '  [  ( r  -?  ** \oo

J o  \  h /  "  J o  \  h  h " /

|  . , 2  . , 3  t h:2b21 ,  -  
T  *  iF )o : ro ' l n -  n+  *h l

: |b2 h t : * Bh where B is the area of the base, as with any pyramid.l

o :  r \

#) '"
'- x)

t
t .
1
I

v
,l

x2  +  y2 :  , z


