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I,{-Exercises 1 and 2, use the gra[.Jh to estlmate' the slepe of the 19, y = T n @ — cos 0 20. gli) = meos i
angent line to y = 1" at the point (1, 1). Verify your answer 2
= analytically. To print an enlarged copy of the graph, go to the 2. y=x* - %cos X 22, y =5+ sinx
website www. mathgraphs.com. I 5
: , Ly = in x 24, v =773 + 2 -
@y = o by y = 2 2.y = 3siny 4. ¥ )} cOs X
- )' _\'
In Exercises 25-30, complete the table, using Example 6 as a
model.

@gilral Function Rewrite Differentiate Simplify
R S
. 5. y=%5
u . Y=o
- 2
” 26, ¥ = W)
] 3
1 T
- 28. vy = p
: 3 8.5 (3x)*
o 29. y = L/—i
b 3 X
- < 4
E i 30. v = x—_'s

g 2 @y=x" (by y = x! .

- ¥ ' % In Exercises 31-38, find the stope of the graph of the function at

f the indicated point. Use the derivative feature of a graphing
utility to confirm your results.

chn'on Paint
3
31, flo) = e (1,3)
20 =33 (2
) 5t »
. 3. fl) = —3+ 3 (0, ~3)
- 34,y =306 (2,18)
1 35,y = (2 + 1) (0, 1)
| 36. flx) = 3(5 — x)* (5,0)
E 37. (@) = 4sinf— 0 (0,0
1 3 38. g() =2 + Jcost (m -1
In Exercises 39-52, find the derivative of the function.
\ : In Exercises 3 ~24, find the derivative of the function. 39, f(x) = x2+ 5~ 3y 2 40, f(x) = x> - 3x — 252
0 3y=38 A i = -2 ;4 !
cgly =13 LW =x
5.y o 6y =t 41, glny =1+ 3 42, f(x) = x e
;1 ] - '=,\'3*3X2+4 :2X243).'+l.
: 7. ¥ P 8. y = F 43, f().) XZ 44, JT(X) . — )"_
9 flx) = ¥x 10. glx) = ¥ 45, y = x(x2 + 1) 46. y = 3x(6x — 5x%)
B s 12, glo) = 3x — | 47, ) = ¥ 6 48, () = Yx+
o B =236 14,y =12+ 203 49. his) = s*° — 5 50. fl) =027 — i+ 4
g 8 : 15, g(x) = x* + 4x? 16. y =8 — x3 51, fix) = 6.,/% + 3cosx 52 flady = % + 3cos x
- : Y x

7. 5() = * — 2t + 4 18, () = 2 — &2 + B
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@{% In Exercises 53—56, (a) find an equation of the tangent line to the

graph of f at the indicated point, (b) use a graphing utility to
graph the function and its tangent line at the point, and (c) use the
derivative feature of a graphing utility to confirm your results.

Function Point
583, y=xt—-3x2 42 (1,0)
54, y =x* +x (—1,—-2)
-2
55. f(x) = s (1,2)
56. y = (x* + 2x)(x + 1) (1,6)

In Exercises 5762, determine the point(s) (if any) at which the
graph of the function has a horizontal tangent line.

57, y=x*-8x2+2

L
59.y=-;2

58, y=2x3+x
60. y =x2+1
6L, y=x+sinx, 0<x<27 t

62.y=\/§x+2003x, 0<x<2m

In Exercises 63—66, find k such that the line is tangent to the
graph of the function.

Function Line
63. flx) = x2 — kx y=4dx—9
64, f(x) =k —x? y=—dx +7
_k -3 '
65.f(x)~x y = 4x+3
66. f(x) = k/x y=x+4

67. Use the graph of f to answer each question. To print
an enlarged copy of the graph, go to the website
www.mathgraphs.com.

fa) Between which two consccutive points is the average
fate of change of the function greatest?

(b) Is the average rate of change of the function between A
and B greater than or less than the instanianeous rate of
change at B? :

() Sketeh a tangent line to the graph between C and D
such that the slope of the tangent line is the same as the
average rate of change of the function between Cand D.

68. Sketch the graph of a function § such that f7 > 0 for all x
and the rate of change of the function is decreasing.

%% 78. Linear Approximation Use a graphing utility @

In Exercises 69 and 70, the relationship between f and g is
given. Give the relationship between frand g’

69. glx) =flx) ¥ 6 70. glx) = —5f(x)

In Exercises 71 and 72, the graphs of a function f and ifs
derivative f* are shown on the same set of coordinate axes.
Label the graphs as f or f” and write a short paragraph
stating the criteria used in making the selection, To print
an enlarged copy of the graph, go to the website
www.mathgraphs.com.
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73. Sketch the graphs of y = x%and y = —x? 4 Gx — 5, and sketch
the two lines that are tangent to both graphs. Find equations of
these lines.

74. Show that the graphs of the iwo equations y = x and y = 1 /x
have tangent lines that are perpendicular to each other at their
point of intersection.

In Exercises 75 and 76, find an equation of the tangent line to
the graph of the function f through the point (x, y,) not on the
graph. To find the point of tangency (x,y) on the graph of f,
solve the equation

[ = i——" — J;
]
75, fl) = Vx 76. 1) = =

(xox }’o) = (-4, 0) (xo- )’0) = (5,0

2 .
@g 77. Linear Approximation Use a graphing utility. (in squar

mode) to zoom in on the graph of f{x) = 4 — %xz to approxi
mate f*(1). Use the derivative to find f “(1).

. squar
mode) to zoom in on the graph of f(x) = 4./x 4+ 11 _;éipprox
imate £/(4). Use the derivative to find f'(4). .

79. Linear Approximation Consider the function f (x) = »¥
with the solution point (4, 8).

(a) Use a graphing utility to obtain the graph of f. Use the zoot
feature to obtain successive magnifications of the graph i
the neighborhood of the point (4, 8). After zooming in a fey
times, the graph should appear nearly linear. Use the trac
feature to determine the coordinates of a point “near” (4, 8
Find an cquation of the secant line S(x) through the tw
points. :




