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SECTION 3.3 DIFFEHENTIATION FORMULAS T II9

In the right triangle in the diagram, let L,g be the side opposite angle S and
Az the side adjacent angle y'. Then the slope of the rangent line / is

m:  LAILr : tan@. Notethat0 < O < f  .W"know (seeExerc ise 17)

that the derivative of f (r) : r' is f 
' (r) : 2r. So the slope of the tangent

to the curve at the point (1, 1) is 2. Thus, / is the angle between 0 and f;

whose tangent is 2; that is, d - tan-l 2 x 6Zo.

3.3 Differentiation Formulasintervals
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l. f (r): 186.5 is a constant function, so its derivative is 0, that is, /'(r) : Q.

2. f (") : \/30 is a constant function, so its derivative is 0, that is, /,(z) : g.

3 . / ( r )  : 5 r - 1  +  f ' ( " ) - 5 - 0 : 5

a, F@) : -4r1o + F'(") : -4(t0r 10 - 1) : _'40rs

5 ,  / ( r )  : 1 2  * 3 n - 4  = +  f ' ( " )  : Z r 2 - t  + 3 - 0 -  2 r * B

6 . g ( * ) : b r 8  - 2 * u  + 6  = +  g ' ( r ) : b ( 8 r 8 - 1 )  -  z ( b r | * r )  +  0 : 4 0 1 7  -  r } r a

7 , f ( t ) :  | 1 t 4 + a )  +  f ' ( t ) : i ( t n  + 8 ) ' :  L 4 ( 4 t 4 - L  * 0 )  : t a

8 .  f  ( t ) :  + tu  -J tn  + t  =+  f , ( t ) :  * (o ru)  -  s (a ts )  +  1  :3 r5  _  L2 ts  +r
9. V(r) : trrs =+ V'(r) : ln(Zr2) : 4nr2

10. R(f) - i l-z/s + R'1t1 : sf-gtr-ttsr * r] - -3t-a/s

11, Y(t) : 6f-e =+ Y' (t) : 6(-9)r-10 : -541-ro

, / 1 n
12.  R( r ) :  #  :1 f t9a*7  =+ R, ( * ) :  -TJL7, -B  -

13, F(r)  :  ( tdu: (+)"  *u :  #*u =+ F,(r)

14 . / ( r )  =J i -+ : { / z_  . t / z  +  f , ( t ) :
\/t

: $(sr4) :

| t - ' r '  -  ( -

Tho
r8

* "n

*t-'tr|: -L + --1-:z  /  2 \ / i ' z t r r t
15. y = r-2/s =+ A' :  - f ,rGz/s)-r :  -Zr-7/5 : -  

#

16. g: { i :  y1/3 =+ A' :  **- ' / t  :  
ih

ll. g - 4n2 + U' :0 since 4n2 is a constant.

18. e(u) : fTu+ Jl; : Jru + Jjr/d =+ s'(u) : Jro + Js (+"-',r1 : o +,/zle \/a)
19 'u :  t ' -  

W: t2  
- [ s /+  =+  u '  :2 t -  ( - i ) t_ ' t+ :2 t ._  

h :2 t - l  #
f r , u =  W  + 2 r / t s  - _ * / z  + 2 1 ' 3 / 2  = +  u ,  :  ] t - L / t  + Z ( t ) t r / ,  :  +  + Z &

3 i l t

21, Product Rule: A : (*'+ t) (23 + t) +

a '  :  ( r '  +  1 ) ( 3 n ' ? )  +  ( " t  + r ) ( z n ) : J r 4  * J r 2  * 2 r a  * 2 n - b r a  + z r 2  + 2 r .
Mult ip ly ingf i rst :gr :  (* '  +1)(r3 +1) :  *u +ru +12 + 1 =+ A, :bn4 *Br2 *22(equivalent) .
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3 4 .  y :  * '  + ,  +  r - 1

3 5 , y = a r 2 + b r l c

36,g :  A+B-  ++
T r y a
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:  , ) '  -  2  Ju  :  , '  -  zu t / '  =+  a '  : 2u  -  2 ( i l u - r / z  : 2u  -  u *1 /2 .

w e c a n c h a n g e t h e f o r m o f  t h e a n s w e r a s f o l l o w s :  2 u  - u * r / 2  : 2 u  -  + : z u t [ T t  - 2 u 3 / 2  
- 7
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j  ^ . ,  _  ( * n  + 1 2  +  1 ) ( o )  -  t ( 4 r s  + 2 r )

*  r * 2  +  a '  : 2 r +  1  -  r - 2  -  2 r - 3

_ zr(zr2 + t)
( r n + 1 2 + r ) 2

=+ a'  :2ar - f  b

:  A *  B r - r  * C r - 2  = +  a ,  :  - B r - 2  - 2 C r - 3 :  -  2  - 1 9
1 2  

- r 3

2,  +2rz /2  -  
* r3 /2  _  2 r  +  * r3 /2  _  +r (4+ Br1 /2)
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a+w o+frT
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. _ a
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' o .  c t  .  ^ . t  ( 1  + c r ) ( c )  - ( c r ) ( c )  c + c 2 r - c "  c
4 | ' - 1 . /

" 11 cr 
' r (I + cr)2 (I + cr)2 (l + cr)2

3 9 , 9 =  f f i ( t ' + t + f - t )  :  f / s ( t 2  + t + r - t )  :  t 7 / 3  + t 4 / s  + r 2 / 3  = +

y ,  : l ta /s  - l  
! t | / s  _  

| t -u t t  :  l t - s /s17 te / r  +4 f /z  _z) :  (T f  +4 t2  _ \ le tb /s1

, , 6  -  ) r , 3  - L  !
f i , a = u  

- z ' u  - r o : 1 r n - 2 u * 5 u - 2  
+

&

u ' : 4 u 3  * z  -  1 0 2 - 3  : 2 u - 3 ( 2 u u  -  r t  -  5 )  : z ( 2 u 6  - u 3  _  b ) l u t

ar. /(r) : ;+1, +

r , ( * \ _ ( r + c l r ) ( I ) - r ( t - c l r 2 )  _ y t c l r - r * c f r  _  2 c f r  t r "  2 c rr*)-T:--a,, .-gy-:  
@,+f 

' , , :  
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\  . p /  
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4 2 . . f ( r )  : o ' * 2  = )  f , ( r \ : ( c t + d ) ( a ) - ( a r + b ) ( c )  - a c t I a d - a c r - b c  -  a d - b c
r \-- / cr * d r \* '/ (cr -t d)2 (cr -t d)2 

- 
(r* + d.)2

43, P(r)  :  anfrn t  a, , - r f rn- t  + . .  .  + azr2 I  atr  *  ao =+

P '  ( r )  :  nan t rn -7  *  (n  -  r )an -y rn - '  +  - .  -  I  2az r  I  a r

fl,i(") : --!- =+
r ' - r

t t t ^ \ _ ( r ' - 1 ) 1  - r ( 2 r )  - r 2 - r  1 2 + lr \r): --Cr_Tr-- : 
(r2 _ ry 

: - 
1r, _ t1, _3

Notice that the slopes of all tangents to f are negative and f 
' (r) < 0

always.

5

- 5



! 123

7
J

J

;

(c) /(r) : 14 - 3r3 - 6n2 + Tr * Jo

f ' ( * ) : 4 r3  -  9 r2  -  r 2 r  *7
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From the graph in part (a), it appears that g' is zero at r :0. The

slopes are negative (so g' is negative) on (-m,0). The slopes are

positive (so g' is positive) on (0, oo).
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51. u:  
2t  

+ ^. ,  -  ( ,  + 1)(2) -  (2r)0 -  2
r + I - a , : f f i : 1 , 1 t ; , . A t ( 1 , I ) , a , : } , a n d a n e q u a t i o n o f t h e t a n g e n t l i n e

i s g  -  t  :  i ( ,  -  1 ) ,  o t  g  :  * "  +  t .

n.a : -@- =+ , , -a* t l (# ) -a \ l  -@+r) - (z r ) - -  r - r- - ' r  r * r  "  ( r+ry- - t@C+ry: i ;4 r * ry '
g' : # : -0.03, and an equation ofthe tangent line is A - 0.4: -0.03(r - 4), or g :

Ar (4,0.4),

-0.032 + 0.52.

53, g:  f ( r )  :  r  + Jr  + f ' ( r )  :  1+ Lrr-r /2.Sothe

s lopeof  the tangent l inea t  (1 ,2 )  i s  f ' ( I ) :1+  +(1)  :  ;
andits equation is g - Z : 3(, - 1) or A - 3, + i.

5 4 . A :  0 + 2 d 2  :  1 *  4 r * 4 r 2  +  a '  :  4 * g r .  A t ( 1 ,  g ) , a ,  :

A -  9 :  I2(r  -  1)  or  g :  I2r  -  3.
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12 and an equation of the tangent line is
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