
r  - -  -Sg ives 1 :  -68^so B :  - f  '  Set t ing r :  l  g ives 1

1  :  A (3 ) ( -3 )  +  B(  -3 )  +  c (e ' z )  :  - sA  -38  +  ec :

A  -  -$ .  Now

( z  - F  5 ) 2  ( "  -  1 )

- 3 6
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T A B C : - _ - - l - - = - - + f _ 1
- . : ,  ' \  L . - r l - r  ( r  * 5 ) '( r + c )  ( r - r l

1 2 A I 3 c :  - l - - - - : - l - ,  *  +
( " - 3 ) ( r + 2 1 2  r - i l ,  r l ' 2  U + ' z ) '

Sett ing r :  3 gives A : *.  Take r :  -2 to get C :

s  :  * .  Then

+  I :  A ( r +  5 ) ( r  -  1 )  +  B ( '  -  1 )  +  C ( r  +  5 ) ' '  S e t t i n g

: 36(1. so C : fr. Setting r : -2 gives

-gA +  i  +  i  :  -9A*  ] ,  so  9A:  - ]  and

,  f f - 1 1 3 6  t l 6
n' ' - -  

|  L '  -  o 
-  

; ;5 f
r, /36 I

+ _ : _ | a I
: l l - r l

r l
- l-  l l l  l . r ' r  o t  -  , 7 :  ^ \

+ -
6( r  +  5 )  36f r "1 ' -11  - rc

628

19.

I

:r2 : A(:,r + 2)' ' t B(t: - : l)(r -F 2) + C(r - 3)'

- f , and equate the coefficients of 12 to get 7 : A I B

16125  _  n l r ' , f  o ,
. r * 2  ( . r + 2 ) j l

-31 +f , r" l r+2J nf f i * ,

20.

+

:t:

el
r '

n l .

t l  /? f i
- a

: r - . )

r l
t l

r l
. J L

()
- l

.)r,

, l  
"  

-

:

I ( " - 3 ) ( r + 2 ) 2

b r z + 3 . r _ 2  b : r ' z t i \ r - 2  4 _ ,  I +  
C l  

= .  M u l t i p l y b y r r ( r + 2 )  r o g e t
2 1 ' : ; i + L r . "  :  

, 2 ( r + 2 ;  7 -  r  1 2 '

5 r 2  + 3 r _  2 :  A r ( r + 2 )  +  B ( r  t 2 ) + C , : r 2 ' S e t r  
-  - 2 t o g e t  C l  : 3 ' a n d t a k e r : 0 t o g e t

I J :  - 7 .  E q u a t i n g t h e c o e f f i c i e n t s o l ' 2 2  g i v e s  5 :  A * C  +  A : 2 '  S c r

/ ' t ' . ' - *  
t , {  

, ,  
)  |  |  2  t -  - , ,  - ' }  - ) , i r : 2 h r  l r r  .  j , *  l i l r r  l , r  ' + - 2 1  + C ' '

|  . , r  * . ) . , , . t  
n ' :  

. l  ( ;  
-  

, z  L '+  2  )

Z Z .  ̂ . )  ^ : : 1  + 4 u S - + ,  
D . , ,  +  1 : A s ( s - 1 ) ' + B ( s - 1 ) ' ] C l s 2 ( " - 1 )  + D ' 2 .

s z ( s - I ) -  ,  
'  q 2 ' s - 1  ( s - I ) t

S e t s : 0 , g i v i n g  B : 7 .  T h e n  s e t  s :  l  t o g e t  D :  I .  E q u a t e t h e c o e f f i c i e n t s o f  s 3  t o g e t 0 :  A  - f C  o t

A :  - C , a n d f r n a l l y  s e t , s : 2 t o g e t  l : 2 A +  1 -  4 A + 4  o t  A : 2 '  N o w

l '  , t ,  ,  - -  [ l ? -+ -  - / - ,  * l  , r " :2 l r r r s r  - l  2 ln l s - t l - * *c
I I G J P  /  L '  r 2  ' * - l  ( ' s -  l ) ' l  ' s  5 - r

23  # f i :  * - t n+ *  
. # * .Mu l t i p l vbv (z f  1 )3 t . ge t12  :A ( r+1 ) ' +B ( r  +1 )  +c '

S e t t i n g r  -  - l g i v e s C : 1 .  E q u a t i n g t h e c o e l f i c i e n t s o f  1 2  g i v e s  A : I , a n d s e t t i n g r : 0 g i v e s B  
-  - 2 '

N"* /d# : l l:r-c+fr.n+iFl o':1'l:r*11+# -ffi*c

r  ( r + l E : 1 -  1  
" '  - l  t ' 1 3  3  3  - - J - . T h u s .

2 4  
: J : ! { ] * ,  , + l ' ' "  @ ; 1 ) . , :  L l  

- ; + 1 1  -  1 -  
. . + 1 +  1 " * r ; '  

-  
( r T l f  

r r r u o r

|  , ,3  t ' l  3  : l  1  I  3  I  ^

I  c+f io, :  . l  Lt- f r+GT1),  
-Gl l t r )0":r-3r ' l r*1l  - , ,+1+ ro**+v



i s

and

5)2. Setting

3).

+ B  = >

28.----- l ! - -  A Br*c
( r - I ) ( 7 2  + 9 )  

-  
x 1 _ 1 - r ; r T s

t 10J G-ffi-.radr : I *.##) o,: / (*-
:  ln le  -  1 i  -  

| ln ( r '  +o)  f le tu  -  12  +9 ]

SECTION S.4 INTEGRATION OF RATIONAL FUNCTIONS BY PARTIAL FRACTIONS T 629
. Multiply both sides by (* _ t)(*, + S) to get

H;t:' ;^t'-*"'"i. 1'! :.1' 
tll substituting r ror rgives 10 : 10A <+ A : r substituting 0 ror zgives 10 :gA-  C + C:  9(1)  _  10 :  _1.  Thecoef f ic iients of the 12-terms in (x) must be equal, so0 :  A +  B  = +  B :  _ 1 .  T h u s ,

1 2  + 9

-  j t a n

1 \- ; r +s )d r

-t 
(f ) [Formula r0] + C

2 6 . r ' : u + 6  : r " _  r + 6  A  B r * C
13 + sr 

- 
;@+T 

: 
; * 

ff. 
Mulriply by r(r2 * 3) to get,

r ' - : r + 6 -  A ( - 2

;, ; :  

t ," , : , : : , :  t)^:r",^* 

"^r, 
Substi tut ing 0 ror r gives 6 : rA +) A:2.rhe coerricients orthet ; ' :T: : t to"equal 'so 1 :  A+ s =+ B :  r  -2 --1.  Thecoeff ic irents of the r-terms must be equal, so

-1 : C. Thus,

Ihus,

C.

z l , " f  r ' + 2 r + t  _ A r + B  c r * D
( r "  +1 ) ( r2  +Z)  

-  
I  +  I  + ; r+2 .  Mut t ip tybo th  s ides  by  ( * ,  + I ) ( r2  *2 )  toge t

13 + n2 I  2r  r  7 :  (Ar + B)(r2 +2) + (c,  + D)(r ,  + t )  <+' - / v

13 + 12 *  2r  +  r  :  (AnB *  Br2 l2An + 2/ i \  +  (an3' - - t  ' l  \ v '  l D r 2 * C r + D )  < +- 3  t  - 2  |  r ) ^ -  ,. ?  u  
,  n  

'  \  r v J ' - l - L t )  < +

;;,lJ;r1;lJ|,""(j,:"? 
13 + (B -r D)r2 + (2A * c)r + (28 + D).Comparing coerncients gives us thefollowing system of equations:

A + C : t  ( t )  B + D : 7  e )
2 A + C : 2  ( 3 )  2 8 + D : r  @ )

Subtracting equation (1) from equation (3) gives us A : 1, so c : 0. Subtracting equation (2) fromequation (4)g i v e s u s B - 0 , s o D : 1 .  T h u s , 1 :  [  " t  
+ * ' + 2 ,: J ffiffi o, : / (*. h) dr For / #** r , u : r r 2  + r sod .u :2 rd , rand then  

/ *o r : i  /  * * : i r n fu l+c :  * , , ,  ( r ,  +1 )  +c .  Fo r

J  ; "+ rdz .useFormuta  t0w i rh  a :1 /2 . s ,  
f  ho r :  [ -+_  ,_  1o r  r r+$Dfo ' : f t tan- l  f t * "Thus. , I :  1 t ' ,  ( r2  +1)  + + tan-r  != + C.2-- ' \  t /z \ /2

za.- ! - : ! t -J_:  A *  B ,c*+D( r - 1 ) " ( r " + t ) -  r -  t  - G : l ) ,  * - " r * ,  = +

12 - 2r- 1 - A('  -  t)( , ' ,+ 1) + B(* ' ,+ 1) + (c, + D)(, -  l )r .setr ing r :  rgives B : _f.Equating the coefficients of ,,3 gives A: -c.Equating the constant terms gives -1 - -.A- 1 + D, so D : A,
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and sett ing r :2gives -1 : 5A- 5 - 2A + A or A: 1'  We have

r !_]+:)_0,: l[* -6+-#)*
J  6 - - t 11 " ' + t ) * *  

_ rn l r - r t  * *  - f , n ( r2 r r )  + tan -1  r . r c

r  r - t 4  f  r t r  t  3 -  1 f  ( 2g t ! d " * [ ' - L

zs.  I  ATrr+sd, r  
:  

J  ATt . . ra*+ J  A; ;T,d"  
- -  

i  I  ;FT 'z"+S'  J  ( r+1)2+4

: Lrrn\,' + 2zr + s\ *, I ffi f-T :: : io?""')

: f , , . . , t * "  +2r* r l  *  Xran-1 
u*c: f ,ml* 'a2r* r l  *  Stan- l (+)  

- t

,0 . :ffi:+#.g# +
n 3  - 2 r ,  + n * 1 :  ( A r +  B ) ( * ' + + )  +  ( c r + o ) ( * ' + r ) ' E q u a t i n g c o e f f i c i e n t s g i v e s A  

* c  - - L

n  +  D  - -  - 2 ' 4 A + C  : 1 ' 4 I '  +  D : l  +  A : O ' C  : L ' B : l '  D :  - 3 '  N o w

I  rB  '  2 r2  t - r \ t  o * :  t  : + .  [  #dn : tan - "+L In ( r2  
++ )  -  ] t a " - ' ( r l 2 )+c '

l - ; A T T F + q  
w & -  

J  r z * t  J  x : ' + +

1  1  t _ *  ? * *? . ,  +  I :A ( * ,+ ,+1 )  + (B r+C) ( r - 1 ) .
I t .  

*  ^  
:  

@ :  
; - -  t ' 2 ' : - r - :  1

Taker : l toge tA: | .Equat ingcoef f i c ien tso f l -2andthencompar ing thecons tan t te rms 'wegetg= |+8,

r : * -C , so  n : - i 'C : -3  +

I  ;-r, :  |  *0.* |  #d': trInlr-11 
- I  |  ##n*

: f rnr" - rl -i t ;+ho' -1, I G#ffiTn
: f  l n l " - 11  - | t n (22  * r *1 )  - ; ( * )  t an - r ( # ) . ^

: l i n l ' - 11  - | t n ( r2  t r *1 )  - t t an - r  ( h t ' " + r l )  + l r

dr
( r  +  2 ) 2  + 9

lwhere a : 12 -Y 4r'l 13' d'a -- Q: + a)dr'l

t r * 2 :3u' and d'n -- 3du I

:  j rn  E-_ur ( i  
- tan- ' (3) )

,'' l" aTf;Tfrd"r: l,'Hha'-z lo'
:tl,'.,- +-'|,',,ffi
: ] [inr]i: 

- ! [tan-1 ")i,
: L r rn ' * - t + t t an -1 (J )

33. L

l

J



3 3 . L e t u :  1 3  l 3 r 2  + 4 .

f t  1 2  + 2 r

J, i41*z *vdr :

sEcTt0N 8.4

T h e n  d u  : 3 ( r ' + 2 r )  d r

7 [2oa du I r ,  t2t)4

3  J r o  ; : 5 [ I n u J z +  
:

-3 ( '"3 -t-
34 , - " - : , *  | 1 ) - - t - r -= j  - 1 - (A  - , -  P '+c1  : : >

r 3 + i  r 3 + 1  
-  

, r 3 + 1  \ z - l l '  1 2 - r + I )

I :  A(r2 - r * 1) + (Br + C)(r * 1). Equate the terms of degree 2,7 and,O to get 0 :  A * B,

0 :  - A +  B  + C , I :  A + C .  S o l v e t h e t h r e e e q u a t i o n s t o g e t  A :  i , B  
-  - { , a n d 5 l :  

f  .  S o

r  13 r t  _ i_*  i . -? lo.| ;r _0,: J Lt 
- 

;ir 
-' 

;r-;ll
r r  r  r ,  1  [  2 r - 7  

a * _ !  l '  
d r =: : L -  i r n l r + r l +  6 J  x r _ x + j u ' . _ r l  

1 _ : ; 5 i

: t r -  | t n l r +  1 l  +  l t n ( r 2  _  r : _ 1 )  -  
* t a n * 1  ( h t r r -  1 1 )  + r

1 l A B C D
3 5 '  

1 4 - r r :  r \ r _ r ) ( r + r ) -  
- :  + 1 +  

" _ r +  
, + r . M u l t i p l y b y  

r 2 ( r  -  1 ) ( " * 1 )  t o g e t

! :  A r ( r  -  1 ) ( " +  1 )  +  B ( *  -  1 ) ( r +  l ) * C r 2 ( r +  1 )  *  D r 2 ( " _  l ) .  S e t t i n g  r : l g i v e s C :  j , t a k i n g

n = - I g i v e s D : - + . E q u a t i n g t h e c o e f f i c i e n t s o f 1 3 g i v e s 0 : A + C + D : A . F i n a l l y , s e t t i n g r : } y i e l d s

B- - r  No*  /  
d r  r l -1  +  r l2 .  - r4 ld , : !+ ] ln l= l * " .

J  , 4 _  " r : J L r ,  r * 1  r * l l  r  -  l r + t l

(+r3 + ror) dr : 2(213 + 5z) dr, so

r  r 1 0
:  j  l t n l z ;  l .  :  * ( t " 1 0 -  l n  4 )  :  + t n e 2 .-  

I  l l

' I d#.4,1" 
-- 

f Gfr'T 
o, : | ffi o" rwith u : r * 1l

f  u d u: 
I 1"';ty
-1 4\/5
(2r) e

1  2 v t r 1 . ,  _ , / r + t \  , 4 @ + r )  
. l  

1 1
2 ( r 2 + r . + 4 ) -  s  1 - t " "  \ - F ) * r r a z r * 4 j  

* t '

L  2 u € , ^ . _ , / z + J \  2 ( r - t I )  _ n
2 ( r 2 + 2 x + 4 ) -  e  

t a n  
\ - a ) - w r + 2 r + q + L '

3 s  - g 1 f l -  : 4 * B ! + c  * 2 j _ + 3  +  r n + r : A ( r ' + 1 ) ' + ( B r - t c ) r ( r ' +  r ) + ( D r + E ) r .
r ( r 2 + l ) '  r  1 2 + l  ( r 2 + t ) ' 2

Sett ing r:0 gives,4 : 1, and equating the coeff icients of za gives I:  ,4 + B, so B : 0. Now

INTEGRATION OF RATIONAL FUNCTIONS BY PARTIAL FRACTIONS ! 6:11

$(mzoa -h24) :  ]  In  #  :  *  r "# .

36, Let u : 14 * 5r2 + 4 => d,u :

f ' 2 l 3  - b r  I  f ' o d u

J r  r ^ * s . r *+o * : i Jn  ;

.f ro"' o d,o : 
# 

- 
ry(d + sin o coso) * c

^  [  d " u  -  1  [ d "  ^  [ \ / 3 s e c 2 e d , O  l u : u "  + 3 i n t h e f i r s t i n t e g r a l : - l

@ r + * - t J  , p - " J  g r " . t d  I  u : r , 4 t u . r d i n t h e s e c o n d  I



C  D r r E  n n + I  7  l l r
- l - . -  - - - - l -

1 2 l I '  ( r 2 + l ) '  r ( r 2 + I ) 2  r  r l

n  + t  -  ( r 4  + z n "  +  t ) 1  
:  ,  

, ,  
, o ,  s o w e c a n t a k e  c  : 0 ,

( r 2 + t ) 2  |  ( " ' + 1 ) '

D : - 2 , a n d 1 : 0 . H e n c e .  [  , ' n = + \ , . u a * :  t l ! - ,  r ' ! r , u ] o r =  
r  ' | '  1

J  r l r 2  + r ) "  J  l r  ( r 2  + l ) "  J  
=  l n l z l  +  , 4 ' + c '

39. Let y : f-n + L Then tr : LL2 - I, dr -- 2u du +

I  d *  : [  2udu  _ r f  d ,u  lu -11* " : r , l J - "+ r : ] l * " .
J ; f f i : J1 " , -g " : "Juz -1 : " ' i "+ r l  l t / r+1  +11

40. Let u : Jr +t Then tr : 'tL2 - 2, dn : 2u'du +

I : I ;ft, +z: I ;:Y- " 
:, I a+tuna ;fi4: 3* #1 +

u : A ( u + 1 )  +  B ( u - 2 ) . S u b s t i t u t i n g - l f o r z g i v e s  - I : - 3 8  < +  n : * a n d s u b s t i t u t i n g 2 f o r u g i v e s

2 :3A <+ l , :  3 .  Thus ,

'  r  |  
" ^  +  - : l  d r :  Z (2 rn lu  -  2 l  + rn  l z  r  r l )  +  c' : ;Jl ; ,  ,*1r

: SlzrnlJ-n + z - zl + rn(t/ n + z + 1)] + c

41. Let u : fi, so u' : r and dr : 2udu. Thus,

I " ' "  *dt :  l ,^  h2ud'u: ,  I ,o  *d 'u:2 I ,^  ( t *  #-)0"  rbvrongdiv is ionl

:2_rrl,^ff i2 et
Murr ip ry  

@. ;@-r :  h *  *bv  fu+2) (u -2 ) toge t  1 :  A (u_  2 )  +  B(u*  2 ) .  Equa t ing

coefficients we get A + B : 0 and -2A + 28 : 1. Solving gives us g : i and A: -], so

L  - r l 4  r l 4
:  ___ t  ^ ,  _= 

and (x)  is
( u +  2 ) ( " - 2 )  u t 2  u - 2

2+8 [^  ( -J4*  ]4 )  d .u :2+8f -  f ,m lu+21+] tn lz  _  41 :'  
J s  \ z + 2  u - 2 /  L  4

- 2 + lz r,' 1, - 2l - Zrnlu* ,l 1 
nr: r+ z fr" l#l)^,

:  2 -r z(tnl- r" *) -- 2 * zlnff i

: 2  - r 2 h !  o r  2 i _ r " ( 8 ) 2  : 2 + h f ;

42. Letu: W. Then r :  1tr3, dn :3u2 du +

pt  I  f r  Ju2 d,u :  [ '  ( r ,  _3 *  j=)  du:  l1u,  _ 3u *  3rn(1 + 
" ) ] lJ"  T.&o' :  Jn 

=,  
*  u  Jo \  r - t  u  /  Lz
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f3, Let u : W + L Then tr' : r.13 - l,2rd,r : 3u2 d,u =+

I  #:  I  W : t  [  (un -u)du: *,u -  f ;u2 +c

:  f t ( r ,  *  r ;5 /s  -  i@" + t ) ' / '  +  c

44. Let u : Ji. Then z : ,tL2 , dr : 2u d,u +

f t  - f  o * :  [ "  
u ' , 2 u d t : : 2  

[ / t  4 ! = - n r ,  
- r  . t r t

l t 1 s r " * r  
=  

J ' , 1 , t s  f  + u ' z : ' J r / r t u ' + r : 2 l t a n - ' " l i i ' t l : 2 ( i  
- 6 )  : 6

f5. If we were to substitute u : fi, then the square root would disappear but a cube root would remain. on the other

hand, the substitution u : {i would eliminate the cube root but leave a square root. we can eliminate both roots

by means of the substitution u : W. (Note that 6 is the least common multiple of 2 and 3.)

Letu: {n. tnen 7 : y,6, so dr : 6u5 d,u and Ji : ,s, {i : 1r2. Thus,

t _ :2 "=  
f  6u5du  f  u '  

6  [  
u t  

ouI  G  - f f i :  J  " '  
-  

" ,  
:b  

J  u1 , * -  11du :  J  u -  r

:  6 [  (  u '  *  u *  r*  -J-)  a,  lby tong div is ion]
J  \  u _ 1 /

:  o ( * r '  +  i u '  t  u t  l n  l z  -  1 l )  +  c  : 2 r / i  +B  V i  +6  W *  6 rn  lV i  -  t l +  c

46. Let u : '4/i. Then r : 1112, dr : I2urr d"u +

I  d t  f  r y :4 :n  I t i y :n  [ (u ' -ub+us  _  uo  + , r ' _  u ' tu_  r * - -1  . )a ,I W + W : J ' u o a u "  J  u i - t  J  \  
- u " t u " - u - + u  

u i r /

: * u "  -  t u ' + 2 u 6  -  E u u  l 3 u a  - 4 u 3  * 6 u 2  -  r 2 u *  1 2 l n  l u + r l + C

: | r 2 / 3  -  f r r z / ' z  + 2 J i  -  E n 5 / ' "  + J  W  -  4 { i + 6  W - 1 2 , < / i +  1 2 l n (  , i / i + r )  + c

41.Letu:  e ' .  Thentr  : lnu,  d,r  :  4 =+

t  e" th  f  u ' ( r lu lu )  [  udu f  |  -1  2  l
JFf#n: l###: | ,*,nur:11,*, * u+z)o'

: 2n t lu  +21-  ln  lu  +  1 l  +  C  : tn l ( " '  +2 ) ' l k '+  1 ) ]  +  C

48, Let z : sin z. Then du : cos r dr +

[ -:var- t du f _9_: tl! _J  s r n - n + s r r r ,  
=  

J  u ,  + u :  J  u ( & +  D  
:  

J  L ;

:'"1#l *':'"ld:fu1*"
t f ou

u * I )
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49. Let u:rn(r2 -  n l2) ,d"u:  d ' r 'Thenrcu : ;+dn' tJ:  r 'and(byintegrat ionbyparts)

l n f r ' - r t2 )d " r : r tn ( r2  
-x , tD_  

|  # rhd* : r tn ( r2  
_  r t ' r -  

|  ( ' . ;+ ) *

: rtn(r2 - r t2) - 2r - 
| #;\dx +i 

I G# 
"=^

:  rtn(f- r -r- 2) - 2r - )n{*'- r * 2) +t I #+,
:  ( r  -  

| ) tn( r2  
-  r  I  2)  -  2r  +  J i tan-1 u  I  C

: (r - |)tn(r2 - r l2) - 2n + \f i tan-1 
'ff * 

"

5 0 .  L e t z : t a n - 1  r , d u : r d , r  +  d u : d ' r l Q + z - 2 ) , r :  i , r ' .

Then./r tan- l  rd,r :  f , r , tan 
1 
"  

- ;  
t  #*d,r .Toevaluatethelast integral ,uselongdiv is ion 

orobserve

nut  I i=o*:  l+*=n, :  l1 'd"r -  I+*dr- -  
r - tan- t r*cr  So

I  r tan- l  rd , r  :  ] r2  tan- r  r  -  
] ( r  

-  tan-1 r  *  Ct )  :  L@' tan-1 r  t tan- l  r  -  r )  +  C '

w h e r e  
"  

-  | : 4 u ,
4 * : { d u ,

@-i l '+1 : f ,@2+1

51. From the graph, we see that the integral will be negative, and we guess

2 thatthe area is about the same as that of a rectangle with width 2 and

height 0.3, so we estimate the integral to be - (2 ' 0.3) : -0.6. Now

1 1 A B

r r - 2 r - B : G _ 3 X r + 1 )  
: ; - +  

" * 1  
e

7  :  ( A 4 -  B ) r +  A - 3 B , s o  A :  - B  a n d A -  3 8  :  I  < + ' q ' : i

52.
1

13 - 2r2

and  -28  : 7

f d n
t -

J  1 3  - 2 r 2

and B : - 
i, so the integral becomes

r '  d r  = :  [ '  J+-+ [ '  -g=: i [h l r -31- rn l ' * t l ] ,I  - =

. l n  1 2 - 2 r - 3  4 . l o  r - 3  4 J o  r * 7  4 L

:1  i r " l " : j l l ' :  i ( r " t  - rn3)  :  -+rn3 = -0.55
4 L  l r + 1 l l o

l A B C
Af ;e :  

!  +  #  *  i Z=+  1 :  (A+C) r2  +  (B  -2A ) r  - 28 ,  soA+  C  - -  B  -24 :0

=> B - --*,A: -], and C : i. So the general antiderivatire of 
;f ip 

is

I  f d r  1  [ d r  I  I  d *
4 . 1  ; r  2 l  1 2 ' 4 J  t - 2

:  - i rn  l r l  -  * ( - t l " )+  ]  ln  l r  -  2 l  +  c

:1r , ' l ' - ' l  * l *c
4  |  r  l ' 2 *

1
Wep lo t t h i s func t i onw i th  C  :0  on thesamesc reenasg :  
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