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Problem 4.

( u )  p : 1 0 0 0 -  4 q + + q :  r r T =  = + 8 ( p )  : p q :  p ( U T j )  : - l p ' * 2 5 0 p .  A s t h e r e v e n u e f u n c t i o n R i s

quad ra t i c , i t i smax im izeda t theva lueo f  pa twh ich 'R ' (p )  : 0 .  Now n '@) : ^ * i p+250 ,wh ichg i vesus

that fi,(p) : 0 when p :500. Thus revenue is maximized at a price levei of $500.

(b) The maximum revenue is R(500) : 62,500; to find the price levels that give half of the maximum

pro f i t ,  we  so l ve  l ? (p )  : 31 ,250  fo r  p .  Now - l npz  *250p - �  31 ,250 :0  ++  p2  - l ' 000p+125 ,000 :0  =+

o : le# =+ p x i46.45 or p = 853.55. Therefore, the prices that give half of the maximum

revenue are $146.45 and $853.55.

Problem 8.

(a) The apples are thrown from heights of B(0) : 10 ft and D(0) : 10 ft.
(b) As height functi"l 

,f 
(,') of.Ben's apples is quadratic, the maximum height of his appres is achieved at

the varue of r for which B/(r) : o 
-ii#,, 

(, : _;;;;;,';ff;"" ce B\t): o .,^,t"-n-r-: 
$. Therefore,the maximum heighr of Ben,s apple i. B(*) : _ru 

d)i ;;6; 10 : 1s.25 sr.(' 
fi'3'%;;iil;'? i;iii";;ffi: ":HL.ifj",,,l:T,{.;*;,,* rrom the time rhe app,er rhrown,
the maximum height of Da"'r.ooillrinu,n,r,ut 

height of "(;i:ttJ 
its hits the ground. Therefore,

(d) The initial velocity of Ben,s apple is g,(0)
upward, and the inltial velocity of nuvlj,*1-'11t"":,9,n/sec, 

which indiates that Ben tossed his appieDavid tossed his apple downward. 
; apple is D'(0) : -2 ftfsec < o rtZ*., *r.lch rndicated that

(e)  Ben's applehi ts  thegroundat  the t ime t  > 0 forwhich0: .8( f )  :  _L6t2*4tr i0 .  Now_16tr+41+10:  0e 8 ' 2 - 2 t - 5 : 0 = + c = = r y : + : , " T ; * g t h e p o s i t i v e v a l u e f o r f , w e h a v e
6: 1ty'zr ry 0'925 seconds Therefore, ilun', uppr", hits-the oourro 0.925 seconds after being tossed.



section 7.1 Investigating Limits-Methods of Inquiry and Definition

Problem 1.

(a)  l im (1.1)"  :  eq
.  ,  

I + F -

(b )  l im  (0 .9 ) "  : 0
'  

l * r c -

( c )  I i m ( t ' r ) '  :  t'  '  c - 0 '

( d )  l i m  ( 1 ' 1 ) '  :  g
.  ,  r + _ m -

(e) l im (0.9)" : oo
'  '  c - - m -

if 0 < b ( 1 then "lggb' 
:0

i f b > 1 t h e n  l i m  b ' : o o

Problem 3.

/ \  , .  ( h - 3 ) ( h 1 r t
(aJ rrm ---;;---:rf : lim (h - 3) : -5
'  '  h - - 2  \ h  +  2 )  h * - 2 '

f ( " ) : t - 3 , D : t l - 2

(b) . .  r ,2 -  2s , .  (r  -  5)(c + 5)
linf * : l im, # : lim-(c+ 5) : 10

f , + b  c - D  s + , t  I - d  x + J

" f ( c )  =  # : x * 5 , D : r l 5
v



(c ) , . ^  
1 2 - 2 5 :  

t i m  
( s - 5 ) ( r - + 5 ) :  

l i m - ( r - 5 )  : - 1 0
" - - I s  r * 5  r - - 5  r + i  r 4 - o

f ( r ) : # : x - 5 , D : r f - 5

r i r  "1 ' ' : l t " l l g ld  -  l s ( t  *n ) :n
;;b t t-0 t

f ( i l : + : t * r , D : t l o

, ' . -  h k + h 2 :  t , , , '  
h ( k , * h ) :  

t i m ( k  + h ) : 1 ,
; : b  h  h - o  h  n ' u

f (h) : tE+t : h + k,,b-constant D : h I 0

(d)

( e )

f  (h)



. .  (w - 3)( t ,  + 1)(ur -  2)
- ; :b 

3(ur -  2)

| ( u , - 3 ) ( u + 1 ) , D : w f 2

, .  (w  -  3 ) (u  +  1 )
l l m  #

;:-0 3

- 1 . 3
1

-  - I

r f \

Problem 10.

f / - \  -  ( r + 2 ) ( c 2 - c )
J  \ - )  

-  
c ( r - l )

(a)  l im'  
o+0

( r + 2 ) ( x 2 - x )
_ D

r ( r  -  1 )
(x  +2) (c2  -  u )(b)  I im: : - : ; l : .=-- : : . :3'  r * 1  c ( f  -  l )

f (u)

t  (x)

P r o b l e m  1 5 '  
.  J T + ] n - � s  , , -  ( @  :  r i m .  

9 + l z - 9  -

f (r) : ,/i, a : e, .f'(e) : I'jb ry : iTo?Vorn* rl n-oi1 ,r$ -

1 1
i ; t r = -

i : l bu6*7*3  6

Problem 16.

l@) :  e" ;  a :1;  i t1 ;
e \ t h  -  e
- h :  / / ( 1 )  :  e



Section 7.4 Continui and the Intermediate and Extreme Value Theorems

Problem 1.

(o)

t
u

l l l  l r m  I - - l  -  n\ ' /  I  -  w
o + _ @  X :

. .  , ) .
l l r l  l r m  l - - \  -  n
\ _ ' /  I  

-  v
r - r c  I

J
( u r )  h m ( - - - 3 ) : - 3

r + €  X

( iu) l im ({ l -1) :  l im (t  + 1) :  l
I . - €  . T  o . - m '  t ,

. .  . 2 x  *  3 .
h m  ( - ) :

,+oo I
l i m ( 2 + l l : ,

c + o  I

i \
,f-- -l::===-_'

(u)

,Ir*t-]i : ,trig(;) :,rgg{s) Jgg(;) : r o: o

, \1(-:)  : ,rgg(-r;  
,rgg(;) :  -3.0: o

"'gL(-: - 3) : JljL(-3) "'rf1(*) - 
"rgn (3) : -3.0 * 3: *3

"'fL(+) : "\1{r * }l 
: l i- (1) +,rf" (;) : 1 + 0: 1

" lg(?#) : ;gg{zni l  : ,UL(2)rJjL(3) "UL(i)  :2+3 0:2

( r.,

(ru

(i i i)

( l v /

(v)

(b)


