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SECTION 2.2

Basic Differentiation Rules and Rates of Change 115

In Exercises 1 and 2, use the graph to estimate the slope of the
{angent line to y = x” at the point (1, 1), Verify your answer
analytically. To print an enlarged copy of the graph, go to the
website www.mathgraphs.com.

L (@) y = x2

¥

(b) y = x’

2+

|
i

In Exercises 3—24, find the derivative of the function.

3y=8 4. flx) = —2
5 y=2a° 6. y ="
1 |
T W= ? 8. y = F
9, flv) = x 10. glx) = ¥x
I fx)=x+1 12. glx) =3x — 1
B fl)=-2u>+3r -6 14, y=1>+2—3
15, gly) = x% + 4x° 16. y =8 — x*
{7, s(f) =12 — 2t + 4 A8, f(x) = 207 — x> + 3x
19. y = l2T:ain f— cos f 20. g(r) = wcost
2 y=x>—3cosx 22. y=35 +sinx
e . 5 ‘
I3,y = —3 3sinx 24, y = J(Zx)“ + 2cosx

In Exercises 25—30, complete the table.

Original Function  Rewrite  Differentiate  Simplify
B.y= %
o y= 6%
By

Original Function Rewrite Differentiate Simiplify
3%
29. y=—
x
4
30.y="3
X

In Exercises 31-38, find the slope of the graph of the function at
the given point. Use the derivative feature of a graphing utility
to confirm your results.

i B Pomnt..
31 fl) = % (1.3)
3. =3 -2 22
5t -
3B fl) =5+ (0.-3)
M. y=3x -0 (2,18)
35 y=(2x+ 1) (0, 1)
V36, flx) = 3(5 — 2 (5, 0)
37. f{6) = 4sing — 0 (0, 0)
v738. glt) =2 + 3cost (m — 1)

In Exercises 39-52, find the derivative of the function.

39. flx)=x+5— 3x 2 40. f(x) = x> — 3x — 3x 3
4
AL g = 1 - Vv 42 /(\]:wé
3 = 3x% 2x5= 00
43, f) =3 ¢ VamEc— Ll
45. y = x(x®+ 1) 46. v = 3x(6x — 5x7)
47. f(x) = Vx— 6 ¥x S48, [l = Ix+ Ix
49. h(s) = 5% — s V50, f(0) = =1+ 4
. 7
51, f(x) = 6% + 5c08x 52. flx) = BV + 3cosx

* In Exercises 5356, (a) find an equation of the tangent line to
the graph of f at the given point, (b) use a graphing utility to
graph the function and its tangent line at the point, and (c) use
the derivative featurc of a graphing utility to confirm your
results.

Function Point
53, y=x* —3x? 4+ 2 (1,0)
54, y=x3+x (—1,-2)
55, f(0) = 5= (1,2)
~ A
i/S(). y = (x2 4+ 2x)(x + 1) (1,06)

1§, 3¢,38 4o 44, 49, 50,56 (§)




