
M ath  U1 41 Fal l  07 Exam 2  Pr of . A. Iar r ob in o  Nam e_So l u t i o n s_ 
  Stan d ar d  scale:  90=A-, 80=B-. 70=C-60=D-.ou t  of  100. 
I .  A N T I D ERI V A T I V E, I N T EGRA L  (80 p ts) . 
1 .  (20 p ts)  A n t i d er i v a t i v e:  Fin d  th e an t id er ivat ives F of  th e given  fun ct ion s 

f (x) .   Examp le:  f  =  x2 h as an t ider ivat ive  F = 
x3

3
+ C .   

 1A. Fin d  th e an t id er ivat ive F of   4x3 ! x2   passin g th r ough  (3,76)   
       (so F(3)=76). 

A n s.  x4 !
x3

3
+ 4 

1B, Fin d  th e an t id er ivat ive F of  f (x)  = x23 + x5/4 +
2

x75
+ 3sin(2x) ! e3x +

3
x

+ 2   

A n s.  
3

5
x5/3 +

4

9
x9.4 ! 5x! 2/5 !

3cos(2x)
2

!
e3x

3
+ 3lnx + 2x + C 

    
2 . (20 p ts)  On  a  sma l l  mo on of  Jup i ter ,  th e gr av i tat ion al  acceler at ion  is -3  
m/ mi n 2. Racquel  th e seal  th r ows a bal l  wi th  a ver t i cal  comp onen t  of   12 
me ter s/ mi n   upwar d  f r om a  h i l l  of  heigh t  20 me ter s above sea level , past  a 
f r ien d  Cal lalah  th e cr ow cir cl in g at  40 me ter s above sea level . The bal l  
even tual ly  fal l s in to th e sea and  a sma l l  t iger  n am ed Tigor o imm ed iately  
r et r ieves i t . 
     A. Wh at  is th e veloci ty  of  th e bal l  at  t ime  t  mi n u tes af ter  th e th r ow 
 
       A n s.  v ( t )=  -3t +12 
   B. What  is th e posi t ion  of  th e bal l  at  t ime  t  mi n u tes af ter  the th r ow? 
  

                   A n s.    s( t )= !
3

2
t2 +12t + 20  

   C. At  wh at  t ime  is th e bal l  h ighest?  How h igh  d oes i t  go? 
   Sol : set  v = 0  
      A n s.    t= __4___,    s= __44 me ter s_. 
 
    D.  Ver i fy  th at  th e  bal l  passes Cal lalah  th e cr ow at  2.367 mi n u tes on  th e way  
up . Wh en  d oes th e bal l  pass Cal lalah  on  th e way  down ? 
  
   So l . Note th at  s(2.367)=40. Oth er  is 4 +(4-2 .367)  (sy mme t r ic abou t  t=4)  
                 A n s.   _ 5 .6 3 3 . 

E.  
F. Wh at  is th e veloci ty  of  th e bal l  just  befor e i t  fal l s in to th e sea. 
G.  
H. So l .  Set  s( t ) -0, f in d  t=9 .416 mi n , sub  in to v , -3(9.416)+12 
        A n s._ _ -1 6 .2 4 8 _ _ _ _  
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3 .  (20  p ts)   Fin d  th e ar ea of  th e bound ed  r egion  in  th e f i r st  quad r an t  en closed  
by  the cur ves   y = 4x2   and  y = 20x .   (Hin t : f i r st  f in d  th e in ter sect ion  poin t . A GC 
solu t ion  wi l l  r eceive n o cr ed i t , bu t  y ou  ma y ch eck  y our  wor k  wi th  th e GC). 
      
So l .    4x2 = 20x,!!!4x2 ! 20x = 0,!4x(x ! 5) = 0,!so!x = 0!and!x = 5.  

Ar ea = big! small( )
0

5

" = 20x ! 4x2( )
0

5

" dx=10x2 !
4

3
x3#

$%0

5

=10 52( ) !
4

3
53 ! 10(02) !

4

3
03&

'(
)
*+

 

A n s.   A= 83
1

3
  

4 .  (20 p ts)  Th e tab le below gives r ( t ) , t h e r ate of  f low of  water  acr oss a d am,  in  
10 cub ic me ter s per  mi n u te, t  mi n u tes af ter  th e star t  of  a r ain fal l . 
  

 t    mi n     0    2  4 6  8  10 
 r ( t )  10 m3 / min    7  15  20  32  10  2 

 
4A.  Wr i te an  in tegr al  for  th e total  amo un t  of  water  th at  f lows over  th e dam in   

th at  per iod .              A n s.   Amt = 10 r(t)dt
0

10

! !!m3                                              

4B. Wr i te ou t  th e  Righ t  R(5) , an d  t r apezoid  Tr ap(5)  est ima tes for  th e total  
amo un t  of  water  th at  f lows over  th e d am in  th e f i r st  ten  mi n u tes.  In  each  case, 
wr i te ou t  th e sums , as wel l  as th e total . Please in clud e un i ts. 
 

a .A n s.   R(6)= 2(15+20+32+10+2) 10
m3

min
ámin =1580!m3. 

            Total :  R(6)  =1580 m3. 

b .  A n s.  T(6 )= 2(
1

2
7+15+ 20+ 32+10+

1

2
2)á10=1630!m3      

Total :  T(6)= 1630 m3. 
 
4C. If  th e f low r ate wer e samp led  at  ever y  3 second s for  the f i r st  6 mi n u tes 
(n =120)  d eter mi ne th e d i f fer en ce between  th e r igh t  and  lef t  sums  for  th e 
amo un t  of  water  th at  f lows over  th e d am in  th e f i r st  six mi n u tes. 

   Sol :  ! t =
6 " 0
120

= 0.05min.   R(n )=L(n )= ! t r(6) " r(0)( ) = 0.05 32" 7( )!10m3 =12.5!m3. 

  A n s                                              R(120)-L(120)  =  12 .5 m3. 
 
4C* Wh at  samp l in g r ate wou ld  you  n eed  to kn ow th at  th e r igh t  sum R(n )  wou ld  
give th e amo un t  th at  goes over  th e d am in  th e f i r st  6 mi n u tes to wi th in   

 0.5 cub ic me ter s?    So l .   Solve  
6 ! 0

n
32! 7( )á10m3 = 0.5m3,!!!  

A n s.  n =3000,  samp le ever y  
3

25
!sec.  
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I I .  Ch o o se a  p r o b l em   Ch oose one pr ob lem  f r om  th e fol lowin g, wh ich  wi l l  
coun t  20 poin ts (d o al l  par ts) . You  ma y  d o th e secon d  p r ob lem  for  5 poin ts 
ext r a cr ed i t . 
 
5. Four  r ectan gu lar  equal  pen s of  total  ar ea 520 squar e feet  ar e bu i l t  in  a r ow at  
a cost  of  $5/ foot  for  exter ior  an d  $1 foot  for  in ter ior  fen cin g. Fn d  th e sh ape 
th at  mi n imi zes th e cost  of  th e fen cin g (d eter mi n e x,y ) . Also, sh ow th at  y our  
an swer  is a mi n imu m for  cost . 
 
 
   y  

 
! ------------------------- x-----------------------------"  
 
 
 
So l .   xy =520,   y =520/ x 

    Cost   C= 5(2x+2y )+1(3y )=10x+13y =10x +13á
520
x

=10x + 6760x! 1  to mi n imi ze. 

 Set   C' =10! 6760x! 2 =10!
6760

x2 = 0. 

   10x2 = 6760,!!x2 = 676,!!x = 26! ft.!!y =
520
26

= 20ft. 

Ch eck  th at  an swer  is m in imu m:    CÓ= 0 ! 6760(! 2x! 3) = 13520x! 3! posi t i ve over  x>0, so 
  C is con cave up  an d  x=26 is a mi n im um.  
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6. Th e veloci t ies of  two b icy cles, A,B, t r avel in g on  a st r aigh t  path  ar e sh own  
below, over  a per iod  of  six mi n u tes. The veloci ty  i s in  feet  per  second  (y -axis) , 
t ime  t  i s in  mi n u tes.  At  t ime  0, b ike B is at  th e star t  of  th e path , bu t  A begin s 80 
feet  alon g th e path . 
  Th e veloci ty  gr aph  for  A begin s as a st r aigh t  l in e between (0,0)  an d  (3,18) , 
th en   con t in ues as a hor izon tal  l ine at  h eigh t  18. 
   Th e veloci ty  gr aph  for  B is th e st r aigh t  l in e between  (0,20)  an d  (6,-4) .    
     20_ 
        | 
 | 
 | 
         |________________________________________ 
         0                                   3                                  6 
6a.  What  ar e th e posi t ion s of  each  b ike at  six mi n u tes? 
    So l .   Fin d  sign ed  ar ea between veloci ty  gr aph  an d  x-axis 

      ! sA =
3á18
2

+ 3á18"
#$

%
&'
á60= 81á60= 4860! ft.!So!sA(at!6min)= 4860+ 80= 4940! ft. 

       ! sB =
1

2
(6) 20+ (" 4)( )á60= 48á60= 5280! ft.!SosB(6) = 5280! ft. 

 
6b . Wh en  is b ike B fu r th est  ah ead  of  b ike A, and  by  h ow mu ch ? 
     Sol :   Wh en th e veloci t ies ar e equal ,       
vA = 6x,!(x ! 3),!!vB = 20" 4x,!!set !6x = 20" 4x,!x = 2!min. vA(2) = 12! ft / sec.  

 sA = 80+
12á2

2
(60) = 800ft,!!sB =

1
2

2( ) 20+12( )á60= 1920ft.!!sB(2) ! sA(2) = 1120ft. 

6c.  Wh at  is th e aver age veloci ty  of  A in  th e six mi n u tes?  

    A n s.   av!vel =
! s
! t

=
4860ft
6min

= 810! ft / min.  

6d .  What  is th e aver age acceler at ion  of  B in  the six mi n u tes? 

   A n s.   avacc =
! v
! t

=
" 24ft / sec

6min
=

" 24á60 ft / min
6min

= " 40! ft / min2 . 

_________________________ 
Fo r m u l as:  

A n t i d er i v a t i v es:   xndx =
xn+1

n +1! +C  i f  n  !  -1,   x!1dx = ln(x)" +C,    bxdx =
bx

ln(b)! +C. 

sin(ax) !dx =
" 1
a# cos(ax) .      cos(ax) !dx =

1
a" sin(ax) ,       eaxdx =

eax

a!  

Qu ad r a t i c  f o r m u l a :   ax2 + bx+ c = 0 h as solu t ion  x =
! b ± b2 ! 4ac

2a
 

A r ea  t r i an g l e:  A = b h / 2 .    A r ea  t r ap ezo i d :   A = b(h1 + h2) / 2. 

Riema n n  sum for mu las for  f (x)dx
a

b

! , usin g n  equal  subd iv ision s:  ! x = (b " a) / n  

L(n )  = (! x)(h0 + h1 + h2 + h3 + ...+ hn" 1)  ( lef t ) ;   R(n )= (! x)(h1 + h2 + h3 + ...+ hn" 1 + hn)  ( r igh t )  
T(n )  = (!x)(0.5h0 + h1 + h2 + h3 + ...+ hn"1 + 0.5hn)  = t r apezoid  
Note: T(n )=(L(n )+R(n ) ) / 2, th e aver age of  lef t  and  r igh t  sums . 


