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9.

tr CHAPTER 3 DERIVATIVES

F(*) : tTTt;TF: (r + 2* + *')'tn +

F'  (* ) :  t  (1 + 2r  ' r  
" ' ) - ' 'n  f r  O + 2r  i  13)

t  
u '  (z + zr ' ):  

40+2"+*7

+ g'(t) --s(tn + r)-n(at3) - -rzt'(tn + r) 
-^ -- 

iffi
sec2 t----=::-

I i/tt * tant)'

2 + 3 r '

to. /(r) : (1 + 'n)'tt + f,(r):?(r + *t;rt3(+r'): ff i

1r. s(t) : 
@+ff: 

(tn + r)-'

t z . f ( t ) - i E T T f i l : ( 1 + t a n t ) 1 / 3 + f , ( t ) -  
t ( r + t a n t ) - 2 l s s e c , t :

13.a:cos(a,  +r r )  +  a ,  
__ _s in(a3 +n3) .3r2 [o3 is  jus taconstant l  :  

-3n2 s in(o3 +13)

14.  a  
-_a3 +cos3r  +  g / :3(cos * ) , ( -s inz)  [a3 is  jus taconstant ]  :  

-Ss\nrcos2 r

15. y -- cot(r12) + a' :  -csc2(rlz) '+ - *+csc2(nlz)

16. a 
- 4sec5r + A' : 4sec 5r tan 5r(5) : 20 sec Srtart'lr

" nnl"l.r:|-1,.J];liJ,J; {-" .'ir'-2*)* ('1 * - 
")" 

5(1 + +n)a 4

- 4(r + 4*)n(3 + r - * ') i  fzir  + ar)(1 - 2n)+ 5(3 * " 
-  *")\ ,

: 4lr + 4*)n(3 + r - 
")'i( '* 

n' - t6r2)+ (15 + 5n - 5r'2)'l

: 4 ( 1 + + ' ' 1 n ( ' * '  - " ) '  ( r z +  9 r - 2 r r 2 )

1S. h(.t)  -  ( tn - 1)t(,3 + 1)n +

i l  ( t1 -  &n r . l j  'nt"  + 1) ' (3t2) + ( t3 + r) '  '3( tn -  1)2(4t3)

- r 2 t " 1 t n  - t ) ' ( t 3  + 1 ) ' L ( ' ^  -  r )  + t ( t ' * ' l l  : ' t T " g n -  1 ) ' 1 t 3  +  r ) 3  ( z t n  + t -  1 )

19. a 
- (2* -n)4 (sr2 - 5) 

-' 
+

y '  :  4(2r-  5) '  (2)(812 -  5)  
-u 

+ (2*-  5)n (-3) (8r2 -  5)  
-n 

(16r)

:  8(2r-  5)u (8t '  -  5)  
- '  -  48n(2r-  5)n (sr2 -  s)-a

[This simpl'fi"' t" 8(2n -n;3 (ar2 - 5) 
-n 

(-4*'* 30r - 5)'l

2 0 .  g  :  ( * '  + 1 )  ( " '  * ' ) t ' t  +  
,  2 ,  ^ r ,  r r  [ .  * '  :  ] - \

s,  :2r(* ,  +z) ' t '  +  (* '+1)( t )  (* '+ ' ) - ' ' '  (zr )  -2n(n2 +2) ' '  "  
f  

+ z@T6l

21.  a  :  t r3  cosnt r  +  A '  :  * ' ( -  s in  nr ) (n)+ cos nr  (zr2)  :  r2(3 .osn:L 
-  nrs innr )

2 2 . a : r s i t ' r f  + a ' : * c o s J - r ' L * ' . ' l ' * s i n J r ' l : + ' / i c o s J i + s i n f E

2 3 . y  _ s i n ( r c o s r )  +  y t  : c o s ( r c o s r ) . [ r ( - s i n r ) * c o s  
r . L ) - - ( c o s r - r s i n r ) c o s ( r c o s r )

o r 3
( l + 2 r + n " )
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29.  Y:  tan(cosr)

sin2 r
3 0 .  u :

"  C O S Z

,, 
- cos r (2 sin r colg)-:sin2 r (- sit r) :

s\tr  (2cos' r* sin2 r) - sin z (1 + cos2 r)

€ -  c o s 2 n

: s i n r  ( r + s e c 2 r )  
t  2 -  ^ 2 - ^  r  + o n ' r . n s ? : :  S e c 2 t : s i n r * s i n r

Anothermethod: g -- talrsinr + A' :sec2 rsinr *tantrcosu: s(

31'a_, i , , fT.+7 + E, -_cosJTTT.}(r+ *21-t /2.2n: (r  cos , 'F+a)lJTTa

32 .g :uan2 (30 ) : ( t an3g )2  
+  y ' : 2 ( t an t t )  * ( t an30 ) :2 ta ' n30 ' sec23e '3 :6 tan3gsecz30

33. A :(1 + cos2 r)6 + A' 
-- 6(I+ cos2 *)u' zcos r (- sin r) -  - l2cos r sin r (1 * cos2 r)5

I  r  r (  1 \ - " ,  t  1  1

1 4 .  y  :  r s i n -  +  9 '  : s i n  
; * ' c o s j ( - ; )  

: s i n ; -  
; c o s -

35. g : sec2 r* tan2 r - (sec *)' + (tanr)2 +

g,  -  2(secr ) (sec r ianr )  +  2( tan; ; i ' " t ;  r ) :2sec ' r t 'anr  *2sec2 ntanr :4sec2 r tanr

3 6 . g : c o t ( r 2 ) * c o t 2 a : c o t ( r 2 ) + ( c o t r ) ' = +  2 t r

a ,  :  
- " " . " 6 "1  . 2 r *2 (co t r )1 ( - csc2  r ) :  - 2 r csc2 ( r2 )  - 2co t r csc

37.  g :  cot2(s ing)  -  [cot (s ind)12 +

u,  :21.o t1r i r , 'e ;1  
$  rc* t r ine l l  

:2cot (s ing) '  [ -csc2(s in0) 'cos 
07:  -2cos0 cot (s inO)  csc2

38. g: sin(sin(sinr)) + g' :  cos(sin(sin i l  *(sin(sinr)) 
:  cos(sin(sinr)) cos(sinz) cosr

DERIVATIVES

+ A' : sec2(cos r) ' (- sin r) : - sin r sec2 (cos r)

39 .  s :

40.

41 .  g  : r i n ( t t ,  { " 1 " ' )  +

a, : cos(tu., .,/srr, 
) *(t"" 

.,/riro 
) 

: .o, (t"" Gi" 
" ) 

t""' /t" 
"

:  cos( t " " / r i " " ) ' " " '  J '1" " '  | (s in  * ) - ' / ' '  cosu

: cos(tur",/s"' ) (t"t' J'it4 (tffi) t"*'l
sin(sin2 

")jt*
+ a, :  L(cos(sin2 *))-t l"  [-  sin(sin2 r)]  (z sin z cos n) :  -

cos(sin2 c)

, ,  ; :h: : ;  

o ' ; "" . j ] ' *ur inr)  
.cosr.  At  (n,  o) ,a,  - -cos(sinzi) .coszr :  cos(0) ' ( -1)  = 1(-1)

and an equationof thetangentline is g - O: --L(r - n)'orA: -n *1('

cos (sin2 r)


