
Section 16.2 The Derivative of r" where n is any Real Number

Problem L.

A' - 2rrz"-t * 2ln(tr)r'.

Problem 2.

a' : v1(zr2 + t)r'5-1(4o) : aliren2 + r;v6-i.

Problem 3.

a ' : 3 ( r D + t ) ( 3 r ) r ' t - - + .

Problem 4.

(a) y' : n"zt2+" (6t) - 6rte3t2+n.

(b)  v ' :  ; i ( . ' )  :  #----
@ )  a :  d m :  r 2 ( n 2  +  4 ) - t / z  *

a'  :  -n2 ( i l  @' + 4)-3/2Qr) :  *r2r(r2 * 4)- t /z :  _G4fi*

g:  
G* lFmmmmmmm� 

:  (2 lnr) - t  s  *  a '  :  *1.5(2 lno;*z.s  (3)  :  -

s '  :  i ( l n (e '  +  1 ) ) -2 l3 ( -L -  ( r , ) )  :

Sect ion 16.3 Using the Chain Rule
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Problem 1.
LetD(t )  bethedistancebetweenthevehic lesat t imet .  Wecanjustmin imize^g( t )  :  (D( t ) )z  increasesas D(l) increases tor D(t) ) 0, and hence ̂ 9(t) is minimized at the same value oi t fo, which D(t) isminimized.

(a) F'rom the Pythagorean Theorem see that S(r) : (D(tD2 : (5bt)2 + (150 _ 65t)2.

(b)

( cJ

150-6ir mil€s
bus taveling east

N o w S ' ( l )  : 2 ( 5 5 t ) ( 5 5 ) + 2 ( 1 5 . 0 - 6 5 r ) ( - 6 5 )  : 1 4 , 5 0 0 r _ 1 9 , b 0 0 , a n d S , ( r )  : 0 w h e . r : i 3 = 1 . 3 4 b .  A ss(d) is a quadratic polvnomial with positive coefficient "f ri,;i;iir *triiirir.a il: !f .tn1.h".ufor" tt.bus and the car wili be closest about 1.345 hours after noon.

The min imum disrance is  D (*a9)  :  
@ = 96.9 mi les.

The bus is 150 - 65 (i3) * d2.6 rniles from the intersection.



Problem 8.

6)  * l  :  / ' ( g (0 ) )g ' (0 )  :  f ' ( 2 ) ( - r ) : 2 .5 ( -7 )  : 2 .5 .
q r l

I  I : U

(u) s(o) : s(/(0)) : e(3) : 1.

(.) *u('xs('))-')1"=, : (/ '(3)(s(:))-'- ((

(d) # : 2f (r) f' (r)g(o2) + lf (n)12 s' (x2)(2x).

(0.3) ' � (5)(4) :  6.3.

@) a'@): i ( t@\)-L/2J' �@z)Qr): f f i  a ' �Q):

Problem 31.

Let b be the base and h the height of the inscribed triansle.

h : i B o r h : 0 .
To maximize A(h) we compute its value at its criticar points h : 0, 3 R, and 2R.

FYom the figure and Pythagorean Theorem, we have that ]b = Jrt _ & _W : ,/TERIE. The
area of the triangle is ,4(h) : lrbh : hJrER: tP. We now maximize A(h) on the interval [0,2R].
Differentiating, we obtain A'(h) : (t)(\/rfR -E) + (;(2hn - nz1-t/z(2R _ 2h))(h) :
AEE--F + QhR- hz)- ih(R- h)
A ' ( h ) : 0  w h e n :
JmE -E : -QhR - h2)*; h@ - h)
z h R -  h 2 :  - h ( R -  h '
3 h R : 2 h 2

g(3) ) - 'g ' (3 ) / (3 ) )  :  5 ( i )

* l  :2 f  (z) f ' (Dsg)

-  (1) ' � (4)(3) :  -7.

+ l f  (2)12 g'  @)(4) :  2(0.3)(2.5) (3) +

d 4

, / 1 r  / l i

h  I  A (h )

2 R  l 0

0  t 0
m-f*FFFFFFFFFFFFFFF�Er 

Hence A(h) is maximized when h : tR. Now the length of the base is b :

v3r?. By the Pythagorean Theorem, we compute the rength of one of the two equal-

As all sides of triangle have equai lengths, the triangle is equilateral.

2J3R2 - ?R' :
Iength sides to be



iFlErd

Problem 34.
Let c be the cost in dollars per mile of cable under ground. The cost of the instaliing the cable under
water is 1.6c dollars per mile.

From the Pythagorean Theorem qlq!!qfigure above, we see that the distance from the point P
closest to the island on the shore is \n9*F:12 miles. Suppose the cable is run from the island to a
point Q on shore r miles from town. Also ftom the Pythagorean Theorem and the figure above, we see
that the distance the cable runs underwater is d-(r) : JF+TZ-P : JP -Th + 169. The rotal
cost of install ing the cable is C(r) : ct * 1.6cd,-(r) : cr l L6ct/F*24r a 16g. We now minimize
C(r) on [0, 12]. Differentiating, we obtain

C , ( . r . ) : c + t ' o c 1 ] 1 r 2 _ 2 4 x * l 6 9 ) _ l Q l - 2 a ) ) : c + l . 6 c ( r 2 - 2 4 t + I 6 9 J _ i ( l - | 2 ) : @' z '  - - /  \ ' -  - - /  
5 u r P - 2 a a a 1 6 g

Now C'(o)  :0  when 5f f i  -2ara169 -  8(z -  12)  :0.  We now solve th is  last  eouat ion for  r  to
determine the crit ical points of C(r) on (0, i2).

5J", 14, + 169: 8(r - 12)

/ r r - w + 1 6 9 : 1 . 6 ( r - 1 2 )

12 - 24rf 169 : r.62Q44 - 24r + 12)

7.5612 * 37.44n + 199.64: 0

Using the quadratic formula, we obtain r * 3744*y'(-37-44)1:1(156)(1ee64) 
:  12 * &#. Decimal39

approximations of these values are r: 16.0032 and r: 7.9968. As the domain of C(s) is [0, 121, the
only cr i t ical  points in (0, 12) is x :25 -  $f f  = 7.9968.

To minimize C(r), we compute C(r) at the endpoints r : 0 and r : 12 and at the critical point

20.8c
q K  2 5 02+vm = I8.245c
12

Therefore, the cable should run 25 - W * 7.g9G8 miles along the shore


