AP Calculus BC - Ahlborn

Chapter 5

Lesson Goal: Differentiate the natural logarithm function.

Thm. Derivative of the Natural Logarithm: If y=Inx, then y'= 1 .
X

Proof:

Classwork — 5

CLASSWORK 5 — Transcendental Functions
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Definition of the derivative

Property of Logarithms

Properties of Fractions
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Logarithmic Functions - Differentiate.

1. y= ln(3x2) 2. y=cos(lnx)
3. y=(x*-3x+1) 4. y=In(n2x))
5. y=Inv4-2x 6. y:ln( ;—2 j
x“+6x
2
x" -3 3—x

7 = 8_ y =

R X +2
9. Find all relative extrema of the graph of 10. Find a linear approximation to the curve

y=(x=2)lnx. y=x+In(x>=1) at x=+/2.
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Logarithmic Functions - Integrate
Lesson Goal: Use the logarithm function to integrate a rational function.

11. Differentiate: y = ln|x| .

2
12._[ L = 13-_[ Y =
x=2 4—x°
3 2
14. I(lnx) dx= 15. I);—dez
X 4x” +12x
— 2
16. J‘Zx de: ] J‘x —2x—1dx:
X X+2
2 x—=2
18, [ o 19. S dx
P (x+3)
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20. Find the area between the curve of
2x

y= and the x-axis from —-1<x<1.

4-x?

Trigonometric Functions - Integrate.

Classwork — 5

21. Find the average value of the function

Lesson Goal: Integrate all six trigonometric functions.

22. Itan(2x) dx =

24, Icscz (x)cot(x) dx =

26. j(cos2 x —sin® x)dx =

28. jtanz xdx=

3x% -1

X

y= on the interval [2, 4].

23. jxsec(xz —Ddx=

’5. J‘ cos6’

7 J‘ sec(3x)

29.

\/siné

dx =
cot(3x)

csc(x)dx =

w‘r_‘N'_.o\‘;‘"
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30. Find the average value of the function y=———on the interval Tex<t,
sin” x 4 2
Inverse Functions
Lesson Goal: Find the derivative of an inverse function.
31. Find the inverse of y= x’-5. 32. Show that the function y = x> +5x-3 is

strictly monotonic.

33. Given the function f(x)=x>+5x—3, 34. If f(x)=x*-3x*+5, find all points on
which we previously showed was strictly

4 .1
here the sl —.
monotonic, find the slope of f 1 at f (x) where the slope 15 20

x=4.

Exponential Functions — Differentiate.

Lesson Goal: Differentiate and integrate the natural exponential function.

35. y= e 36. y=23x%*"
37. y=2esin2x)—xee 38. y=Infe" +¢7)
39. y=¢""*
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Exponential Functions - Integrate.

40. J.e_3xdx= Al szeZXde=

42. jecscx csc xcot xdx = 43. J. e’ dx =
er +1

2€x +e—x sinx _

By 5 [ e

xZ
46. I S dx=
et +1

47. Find all relative extrema and points of inflection of the graph of y= x%e* . Sketch the graph.

General Exponential and Exponential Functions

Lesson Goal: Differentiate the general exponential and logarithmic function.

48. Differentiate: y =3*". 49. Differentiate: y=25" —xee *,

50. Differentiate: y = (In6)". 51. j 6> dx =
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52. Differentiate: y= x3x . 53. Differentiate: y= _xxz .

54. Differentiate: y= log7(3x2). 55. Differentiate:  y =log;(sin x).

56. Find all points of inflection of the curve y=x+ x(In x)2 .

Inverse Trigonometric Functions

Lesson Goal: Differentiate the inverse sine, inverse cosine, inverse tangent and inverse
cotangent functions.

57. Graph the inverse of y=sinx. 58. Graph the inverse of y=cosx.
4 4
2 2
T \
/ \
432 -1/ 2 3 ¢ 4 3 210 1N 3 4
— _1 _1
59. Graph the inverse of y=tanx. 60. Graph the inverse of y=cotx.
4 4
3 ’l 3
2 2
I T\
b5 b ] ) O \ ]
-1 -1

—
—_z ¢
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61. Evaluate: arccos0.7 = 62. Evaluate: arccot2.5=

N . x
63. Simplify: sm(arctan gj: 64. Simplify: tan[arcoosgjz
X

605. Differentiate: y = arccos(4.x) 66. Differentiate: y = x* arcsin(2x)

67. Differentiate: y = arcsin(3sinx) 68. Write the linear approximation for
y=x+arccos x at x=1.

) ) 1 70. Write the linear approximation to the curve
69. Differentiate: y =arctan—

X T
y =arccotx at x:E.

Lesson Goal: Differentiate the inverse secant and inverse cosecant functions.

71. Graph the inverse of y=secx 72. Graph the inverse of y=cscx
4 , oy |
1 j\
24 2
1 1
4 -3 -2 -1 0 2 3 4 4 -3 -2 -1 0 2 3 4
-1 |
_L =
_j -

73. Differentiate: y= arcsec(2x2) . 74. Differentiate: y = 2arccscl.

X
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75. Differentiate: y = cot(arcsinx). 76. Write the linear approximation for
-2
=arccsey/5x  at the point x = —— .
Yy p I

77. Find all relative extrema and points of inflection for y = arccos X2,

78. Graph y =—arcsin(2x) . 79. Graph y:—3arcsec%.
Ly Ly
3 3
2 2
1 1

4 -3 -2 -1 0 4 4 3 2 -1 o 4

-1 -1
-2 -2
-3 -3

Evaluate.

Lesson Goal: Integrate radical and rational expressions using inverse trigonometric functions.

1 dx
80. j—dx= 81. I—=
1+16x? wWxi-4
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2. J' xdx

i

84. I dx -
(x+ 4 (x+4)7 -1

26. J‘ arcsin 2xdx

V1—4x2 )
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83. J'4—xdx—
V1-2x?

5. [
1+(x-3)

dx
87, j—=
xVx4—1

Lesson Goal: Integrate a variety of types of functions using inverse trigonometric functions.

28, J' sin 2xdx _
1+ cos?

29, J'sec xtanx

V1 —tan X

. sin xdx
compare with — =
I+cos™ x
compare with J' sec” x d.
o 2 =
V1—tan® x

10
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*dx
90. Ie—z
;1_62x

91. j X3 e
x“+1

93 J‘ﬂdx =
1+ cos2x

97. Find the area of the region bounded by y =

compare with

4+x

11

2
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J‘ > dx _
[1_62)6

92. j%dx
1—-cos”2x

2

94, j N
tanx\/tanzx—l

1/2
xarcsin® x?
96. J.

e

where —2<x<2.



