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EXERCISES 2.2

1-34 m Differentiate each function.

1. f(x) = x* — 10x + 100

2. glx) = x™ + 50x + 1

3. V(r) = }ar? 4, s(t) =15+ 617 — 182 + 2t
5. F(x) = (16x)° 6. G(y) = +Hy -7
V10
7. Y(t) = 6t~° 8. R(x) = —
X
, 1 1
9. gx) = x*+ — 10. f(1) = Vt — —
x t
x+2 1~ u?
1. h = 12. =
0 =77 2. fw) =1
13. G(s) = (> + s+ D(s* + 2)
14. Hit) = Jt (¢ + 2)
N S - Vx-1
) Vx AN
17. y = V/5x 18. y = x¥? — ¥*
19y=—1———— 20y—xz+x+x1+x2
) 4+ x241 )
, B C
2. y=ax"+bx +c 2. y=A+—+—
‘ x  x
A e sa y S
YT P Y4 VT3
25. y=x + Jx* 26.y=x"—Jx
27. u=x"? 28. u= 2 +2J8
1 6
29. v =xx + —= 30. v = 5—
x Jes
ax + b
31. = 32. =
e 1o =5
x+—
x
x5 \
33. f(x) = = 5 34, s =i -V + 1)
-
35. The general polynomial of degree n has the form

P(x) = @px” + @px® 4 o+ apx® + aix + ag

where a, # 0. Find the derivative of P.

36-39 m Find the equation of the tangent line to the given
curve at the specified point.

36.

38.
40.

4
y=—r, (6.2 y=x+—, 24
x—3 X
y=x", (4,32) 39.y=x+\/;, (1,2)
(a) The curve y = x/(1 + x? is called a serpentine. Find

an equation of the tangent line to this curve at the
point (3,0.3).
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e
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41.

42.

43,

45.

46.

47.

49.

50.

51.

52.

(b) Illustrate part (a) by graphing the curve and the
tangent line on the same screen.

(a) The curve y = 1/(1 + x%) is called a witch of Agnesi.
Find an equation of the tangent line to this curve at the
point (—1,3).

(b) Illustrate part (a) by graphing the curve and the
tangent line on the same screen.

(@) If f(x) = x/(x* — 1), find f'(x).
(b) Check to see that your answer to part (a) is reasonable
by comparing the graphs of f and f'.

(a) If f(x) = 3x" — 5x* + 3, find f'(x).
(b) Check to see that your answer to part (a) is reasonable
by comparing the graphs of fand f”.

. Find the equations of the tangent lines to the curve

y = (x — 1)/(x + 1) that are parallel to the line
x—2y=1

At what point on the curve y = x\/; is the tangent line
parallel to the line 3x — y +.6 = 0?

For what values of x does the graph of
f(x) = 2x* — 3x* — 6x + 87 have a horizontal tangent?

Find the points on the curve y = x* — x% — x + 1 where
the tangent is horizontal.

. Draw a diagram to show that there are two tangent lines to

the parabola y = x” that pass through the point 0, —4).
Find the coordinates of the points where these tangent
lines intersect the parabola.

How many tangent lines to the curve y = x/(x + 1) pass
through the point (1,2)? At which points do these tangent
lines touch the curve?

Find the equations of both lines through the point (2, —3)
that are tangent to the parabola y = x+ x

Show that the curve y = 6x> + 5x — 3 has no tangent line
with slope 4.

A manufacturer of cartridges for stereo systems has
designed a stylus with parabolic cross-section as shown in
the figure. The equation of the parabolais y = 16x°, where
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I ANSWERS TO ODD-NUMBERED EXERCISES A61

CHAPTER 2

Exercises 2.1 m page 121
1.7,7x—y—12=0

3@ ~2,2x+y+1=0 5. —2m/s
(b) 8 71— 4a

9. ~1/(2a — 1)
11. 1/3 — a)*?
13. f(x) = Vx,a =1

-1 3
L y J 15. f) = 2% a =1
(1,-3)

-6
17. f(x) =sinx,a =7/2 19. f(x) =5 R, R
2L f'(x) =3x2—2x + 2, R, R
23. g(x) = 1/V1 + 2x,[~},), (—3,%)
25. G'(x) = —10/(2 + x)%, {x]x # =2}, {x|x # -2}
27 fi(x) = 4x5, R, R 29. 1, 2x, 3x%, nx""!, 5x*
3. @) fix) =1+ 2/x*

33. @ -2 LI ;

© —1 o Ay —

@ —0.5 . pi N

35, y 37. y
e 0

39. 41.

45, 3.296
47. —-5,4,8,9,5, —0.5, —8
49. (a) 1/(34*)

0 x

51. —1, 11 (vertical tangents), 4 (discontinuity), 8 (corner)

L
-6 T x
or f(x) = {—j‘c~_—6, i I
55. (a) y (b) All x
© fx) = 2]x|

57. (a) —5,5 59. Does not exist 63. 63°

Exercises 2.2 w page 132

Lf=2x—10 3. V(@) =4mr® 5. F(x) = 12288x>
YO =54 9. g'(x) = 2x ~ (2/x%

11. A'(x) = ~3/(x — 1)

BB.GH=Cs+DE*+ 2+ 6>+ 5+ D2

[= 45 + 352 + 65 + 2]

15. y' = 3vx + (2/vx) = 3/2xJx) 17y =/5/2vx)
19. y = —(@x> + 20/ + x>+ 1)) 2.y =2ax+ b
23,y = (=3¢ + Mt + 23)/(t* + 5t — 4)

25.y' =1+ 2/5J%%) 27 u =2 2!

29. v =3 — 5/2x%x) 3L fix) = 2ex/(x* + o)

33. fi(x) = 2x'(° = 5)/(x® — 2)?

35. P(x) = na,x" '+ (n — Da,_ . x" 2+ - + 2a,x + a;
37.y=4  39.3%x—2y+1=0

4. @ x~2y+2=0 (b L5

(-1,0.5)

" )

43. (a) 45x" — 152>  45. (4,8)
47. (1,0), (-1, 49. 2, (=23, (153)/2)
53, x —4y—14=0 55. 12x +y + 98 =0

¥y

-

—8,-2)

y=x

57. (—1,5%)  59.(@) —16 (b) -2 () 20
61. @) 0 (b) -1

65.y = (x*+ x + D2x — 3)/2x)

+ VX3P + D@2x = 3) + 2(* + x + 1)]

67. No y y

Py
“h

(1,1) Y 1 x
0] x

69. (a) Not differentiable at 3 or —3

P 120 if x| >3
f(")“{—zx if x| <3




