,éu’Ata, J AP® Calculus BC Ultimate Review Packet

WA T Practice Test #2 ANSWERS & EXPLANATIONS
Part A °2.C Part B
1.C 23.C 31. A
2.D 24. A 32.C
3.B 25.B 33. A
4.B 26. C 34.B
5.D 27.C 35.B
6.D 28.D 36.B
7.C 29.D 37.B
8.B 30.D 38.C
9. A 39.B
10.D 40.C
11.C 41.B
12.C 42.C
13. A 43. B
14.B 44. A
15.D 45.D
16.B

17.D

18.C

19.C

20.C

21. B
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CALCULUS AB

SECTION |, Part A Solutions

1. Correct answer: (C)

To find the integral, we need to use integration by parts. Let u = ¢>* and
du = 2¢** dx with dv = cosx dx and v = sin x.

[ezx cosx dx = e* sin x — 2[sinx e dx

Now we need to use the integration by parts one more time to find

[ezx sin x dx. Let u = e¢** and du = 2¢** dx with dv = sin x dx and v = — cos x.

e>*sinx dx = — e**cosx + 2"e2xcosx dx

e**cosx dx = e** sinx —2 <—ezx cos x + 2[62" COS X dx>

er

cosx dx = e*sin x + 2e** cos x — 4[6296 cosx dx

5 [ezx cosx dx = e**sin x + 2e** cos x

e?*(sin x + 2 cos x)

5

[ezx cCosx dx =

2. Correct answer: (D)
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To find f'(x), we need to use the chain rule.

i(cos(e—tanx)) — Sin(e—tan x) . i(e—tan x)
dx dx

= — sin(e""%) . (—sec? xe AN Y)

— ptanx Sin(e—tan x)SCCZ X

3. Correct answer: (B)

We don’t need to use the Fundamental Theorem here, we only need to
substitute x = 2 into the integral.

()
0 4

2 t4
F(2)=J B+2dt =—+2t
0 4

4. Correct answer: (B)
First, find f'(x).

f(x)=2-2cosx- d_(COS x) + sec? x

X

= 4 cos x(—sin x) + sec’ x

— — 4sin x cos x + sec? x

Now find f’ <%>

T T 271'

f z = — 4 sin — cos — + sec” —
6 6 6
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1 3 24/ 3
—_ 4 — i + -
2 2 3
4
=—3+—
3

5. Correct answer: (D)

If the function is increasing and concave up, then the first and the second
derivatives will be positive.

f(x) = 5x* — 30x2

Then we need to find where the function is positive.
5x*=30x*=0
5x%(x* = 6) =0
X =— \/6, 0, \/6

We need to evaluate f"at test valuesx=-3,x=—-1,x =1, and x = 3.
f1(=3) =5(=3)*—30(=3)> =405 - 270 = 135 > 0
f(=1)=5=1)*"=30(-1)*=5-30=-25<0
f(1)=51)*=30(1*=5-30=-25<0

f(3) =53)*=30(3)>=405-270=135>0
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Therefore, the function increases on the interval (-0, —1/6) and (1/6, ).
f7(x) = 20x° — 60x
20x> — 60x = 0
20x(x*—3) =0
X =- \/5, 0, \/§
We need to evaluate f” at the test valuesof x=-2,x=-1,x =1, and x = 2.
f(=2) =20(=2) —60(=2) = — 160+ 120 =—-40 < 0
f(=1)=20(=1)* —=60(—=1) = =20 + 60 = 40 > 0
(1) =20(1)° = 60(1) =20 — 60 = — 40 < 0
£'(2) =20(2)° —60(2) = 160 — 120 =40 > 0

Therefore, the function is concave up on the intervals (—\/5,0) and (\/5, 00).
Therefore, the function is increasing and concave up on the interval

(1/6, ), because 1/3 < 1/6.

6. Correct answer: (D)

We should take the derivative of each of |, Il, and lll, and see what we get.

d
dx

sin’ x . 5 3 sin? x cos x , . 5 ,
+sin“x | = + 2sin x COS X = SIN“ X COS X + 2 Sin X COS X
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d [ 2+sin’® 3 sin?
, ( T ;m * cos? x) = > ;COSX — 2cosx(—sin x) = sin® x cos x + 2 cos x sin x
X

3 2

y = — = — sin x cos? x + cos x sin x
X

d ( cos’x  cos’x > _ 3cos? x(—sinx) 2cosx(—sinx)
3 2

Therefore, | and Il are both antiderivatives of f(x).

7. Correct answer: (C)

d
L ) sec?
dt
dx
— = 2.Ccos 2t
dt
Then
dy 1
dy & _ 2 sec? 2t _ sec? 2t o |

dx 9  2cos2t cos2t cos2t cos32t
dt

8. Correct answer: (B)

We know that

o n

Then
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o= $EVCT _

n!
n=0

So

9. Correct answer: (A)

To find the radius of convergence, we need to use the ratio test.

| G (n+ D =570 o
1m = .
n-oo | d, n—00 2n+l n-(x— 5)2n
|+ Dx=5)?
= lim
n—oo 2]’1
(x=572| .. n+1‘
= Iim
2 n—oo n
=5y
B 2
— 5)2
(x—=35) <1
2
|(x —5)?| <2

|x—5|<\/§

Therefore, the radius of convergence is R = /2.
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10. Correct answer: (D)

d
To find the slope of the line tangent to the graph, we need to find d_y
X
dy
d _@
dx  dx

We know that

X =rcosf
y =rsinf

Then
dx dr ,
— =—c0S@ —rsind
dg do
dy dr .
— =—sinf +rcosd
dg do

We get
dy %Sin0+rcose
dx—ﬂcos@—rsin@

do

Since r =4 4+ 5cos 9, then

dr
do

DN snfo—s5.12—5
o \ 2 2

= —5sind
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() =4+5c0s==4+0=4
2 2

—5cosZ —4sinZ  -5-0-4-1 -4 4

ﬂ(f - —5sin 5 +4cos _=5-1+4-0 -5 5
dx \ 2

1. Correct answer: (C)

Since f'is positive on (-0, — 2), f must be increasing over this same interval.
Since 1’ is negative on (-2,0) and (2,00), f must be decreasing over these
same intervals.

12. Correct answer: (C)
f(x) = 4x> — 30x% + 50x = 2x(x — 5)(2x — 5)
Usetestvaluesx=-1,x=1,x=3,x=6.
f(=1) =4(=1> =30(-1)*+50(-1) =—4-30-50=—-84 <0
F(1) =41 =30(1)2+50(1)=4—-30+50=24>0

Therefore, at x = 0 the function f has relative minimum because f changes
from negative to positive, and the only false statement is C.

13. Correct answer: (A)

fis decreasing when f" < 0. Since the numerator is non-negative, this is only
when the denominator is negative.

x—4<0
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x<4,0r(—c0,4)

14. Correct answer: (B)
Use the chain rule
h'(x) = g'(f'(x) - f"(x)

¢” will always be negative. Since #'(2) = — 3, f'(2) must be positive.
Therefore, f must be concave up at x = 2.

15. Correct answer: (D)

The curve Elepresentecgl by the parametric equation has a horizontal
tangent if D 0 and a2 £ 0.
dt dt

First, find the derivatives of the parametric equations.

d
d_)z,‘c=3l‘2—6t+3=3(t2—2t+1)=3(f—1)2
d

D 0y

dt

d

EzOWhereZt—4:Oandt=2

Therefore, the horizontal tangent occurs at r = 2.

16. Correct answer: (B)
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Sketch the region.

25 § 7.

4

The curve y = — x% is above y = x> — x — 12 over the entire interval.
Therefore,

2 2
A=J —xX3 - =-x-12) dx=J —xXP -’ +x+12dx
0 0

4 3 2 2

X7 X
=——-——+—+12x
3 2

8 58
=—4—-——+2+24=—
3 3

0

17. Correct answer: (D)

Remember that everything is differentiated with respect to x.

d d
6x + 392 = 3y 4 3x =2
dx dx
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d
3y? — 3x)d—y — 3y — 6x
X

dy  3y—o6x
dx  3y2—3x
dy y—2x
dx y2—x

18. Correct answer: (C)

We know that

x2 X4 X6 (_ 1)n(x2n)
cosx=1l—-—+——-——+4+...+ +...
2! 4! 6! (2n)!

2 4 6 —1) 2n
xcosx:x<l—;+x _2 +...+( Jr )+...

41 6! 2n)!
X3 XS X7 (_1)n x2n+l
=X - + — +...+
2! 4! 6! (2n)!

19. Correct answer: (C)
We can rewrite the series as

X 3x 4% n* D) 5 5 )
1+ + + +.. . +—=+.. . =1 +27 34 4T+
22 32 42 n2
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— |
=Z—wherep=—(x—2)=2—x
nzlnp

This is a p-series and it is convergent if p > 1. Therefore, the series is
convergent if

2—x>1
—x>—-1
x<1

20. Correct answer: (C)

To find the average value of the function, we should apply the Mean Value

Theorem.
1 (? 1 (¢3 3 (¢1
fave: f(X) dx = — dx = — dx
b—a p e—1 | X e—1J, x
3 ¢ 3
= (Inx)| = (Ine—1Inl) =
e—1 | — e —

21. Correct answer: (B)

Note that limits at infinity resemble horizontal asymptotes. The limit does
not exist when the degree of the numerator is greater than the degree of
the denominator, and the limit is zero when the degree of the denominator
is greater than the degree of the numerator. When the degrees are equal,
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the limit is the ratio of the leading coefficients of the numerator and the
denominator. Therefore, the limit is zero.

22. Correct answer: (C)
We can rewrite f(x) as

2+ x _ 1
x=2)(x+2) x-=2

J) =

with a point discontinuity at x = — 2. Sketch a graph.

G I GNP D D D D D I G I IS T

We can see that the function is concave up to the right of the asymptote,
(2,00).

23. Correct answer: (C)
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y = 4\/} and y = 4x? have two intersection points, (0,0) and (1,4).

Since \/x > x?, then

1
Az[ x —4x2 dx
0

24. Correct answer: (A)

This is just the derivative of f(x) = 3cos2x evaluated at x = %,f’(x) = — 6sin 2x.
(L) =—6sin(2-Z)=—6sint=—6
4 4 2

25. Correct answer: (B)

Let u = sin x and du = cos x. SO we can rewrite the integral as

u4

[sin3xcosx dx = Ju3 du = T

4
sin®x [T <5m5> sin0) 11
4 |, 4 4 4 4
26. Correct answer: (C)
. dy dx
For a particle to be at rest, both = and = must be zero.
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d
& 6—6r=6(1-1)
dr

d
—y=0whent=1
dt

d
62— 6r = 6t(r — 1)
dt

d
—x=0whent=0andt=1
dt

dy

d
— and ax both are zero atr = 1.
dt dt

(H)=2-1°-3-1?’=2-3=-1

yH)=6-1-3-1’=6-3=23

27. Correct answer: (C)
The one-sided limits are

lim f(x) =41n4

x—2"

lim f(x) =41In4

x—2t

Since lim f(x) = lim f(x), then lim f(x) = 41n4.
2* x—2

x—2" x—

28. Correct answer: (D)

* = cosf SO x = 15cosé.
15
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Differentiating with respect to r gives

dx , do
— = —15sin@ —
dt dt

When x = 9 units, use the Pythagorean theorem to find the third side and
then sin 6.

9%+ h* = 15°
h?=1225-81= 144
h==+12

Since the side length cannot be negative, then i = 12.

, h 12
sinf =— = —
15 15
| 4
sinf = —
5
, 0
Since — = -5, we get
dt
d 4
215 (-)(-5): 12-5 =60
dt 5

x increases at a rate of 60 radians per minute.

29. Correct answer: (D)
We need to use quotient and chain rules to evaluate the derivative.

. 2 2
(—3x?sin x°)e?* — 4xe®* - cos x>

(62x2)2

Jx) =
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2 .
e?* (=3x?sin x> — 4x cos x°)
(62x2)2

—3x%sin x3 — 4x cos x°

62x2

30. Correct answer: (D)

3
The function is increasing fromx =0tox =1 by 5 squared units, which was

determined by finding the area of the triangle. Then the function is
increasing from x =1 to x = 3 by 2 square units. Fromx =3tox =6, it is
increasing by 2 + 1 = 3 square units. From x = 6 to x = 8 the function is
decreasing by 2 square units. We can see that the function’s value is
greatest at x = 6 followed by at x =8, thenx =3 and x = 1.

Therefore, f(1) < f(3) < f(8) < f(6).
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CALCULUS AB

SECTION |, Part B Solutions

31. Correct answer: (A)

First, solve for I. First, factor the largest power of n from both the
numerator and denominator, and then take the limit.

. 2n . 2 2 1
lim = lim
n—co 3 —4n n—>ooi_4 4 2

So the sequence converges.

Next, solve for ll.

e3n . 3e3n . 3 i
= lim = lim ——e"= — ©
n—oo —262n n—oo

Iim

n—o00 2 — €2n

So the sequence diverges.

Finally, solve for lll.

3n 3e3n
Iim = lim = lim e
n—o00 3n n—oo 3 n—oo

€ 3n:

(60)

So the sequence diverges.

32. Correct answer: (C)

Use partial fractions.
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1 A . B
x—4x—=2) x—4 x=2

Ax—2)+Bx—4) = 1
If x =2,

0+B(-2)=1

Therefore

1 _l< 11 )
x—4Hx—=2) 2\x—-4 x-=2

1 1 1 1 1
dx = — dx — — dx
x—4x—-2) 2)x—-4 2)x—=2

1 1
=—Injx—4|——=In|x-2|+C
2 2

1

x—4
= —In

x—2

+ C

33. Correct answer: (A)
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The graph of y = x> + 2x — 8 is a parabola that changes from positive to
negative at x = — 4 and from negative to positive at x = 2. Since g is always
positive, f does not change sign.

Therefore, f has a relative maximum at x = — 4 and a relative minimum at
x =2.

34. Correct answer: (B)

The area of a circle is A = zr?. Differentiating with respect to ¢ gives us

dA dr
— =277y —
dt dt
dr dA
We know that C = 2zrand E = 0.15, so E = 0.15C.

35. Correct answer: (B)

Graph the function.

-2.5 0 25 5 75 10 125 1

2T
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We see that it is continuous at x = 2 and has a jump discontinuity at x = — 2.
Therefore, it is not differentiable at x = — 2. Since the graph is decreasing
before and increasing after x = 2, there is a local minimum at x = 2.
Therefore, | and Il are false.

36. Correct answer: (B)

Since the lines are parallel, then the slopes are equal.
dy
dy & Y@

dx 4 x(p)
dt

dy _,_¥® _ 2ke*!
dx X0 2
t+3
So
2 = keM(t + 3)

Substitute ¢+ = 3 and solve for k.
2=ke¥-6

k ~ 0.189

37. Correct answer: (B)

Area is equal to the area of circle minus the area of the rose. The area of
the circle is zr? = 3%z = 9.
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Find the area of the rose. r = 0 when 3sin26 = 0, so
20=0, «

T
0=0,=
2

Therefore, the values 9 =0to 0 = g trace out the first petal of the rose, so

the area of the first petal is

1 (2 1 (2 9 (2
A=—" (3 sin 26)? d9=—[ 9 sin” 20 d9=—[ sin® 26 d6
2 )y 2 )y 2 )y

21— cos40 2
=EJ e d6=21 | - cosd0 do = -~
2], T 2 4], 3

All petals have the same area. Therefore, the area of the rose is

And finally, the area of the shaded region is

9%—% =% ~ 14.137
2 2

38. Correct answer: (C)

Sketch the graph.
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T

By Al
y=lbx—x*

Now find the points of intersection.

2x = 6x — x?2

0 = 4x — x°
x4-x)=0
x=0,4

To find the volume about the y-axis, we use

4
V= 27rJ x(6x — x% = 2x) dx
0

64
V=2r- 3 ~ 134.041
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39. Correct answer: (B)

Parallel tangents will be when the slopes of fand g are equal. First, find the
derivative of the functions.

f(x) =2e%* -3 = 6e>
g'(x) = 15x* -2

Find x where f'(x) = g'(x).
6e>* = 15x> =2

x~—0478

40. Correct answer: (C)

We need to take the derivative of the general term with respect to x.

X (—=1)Y2n -1 2n—-2 00
f/(x) — Z ( ) (ZZ_ 1)X — Z (_1)71 x2n—2
n=1

n=1

41. Correct answer: (B)

We need to find the second derivative of fand find its x-intercept.
f(x) = 6x% + 6x —2cos x
ffx)=12x+ 6+ 2sinx
12x+6+2sinx =0

x =~ —0.430
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42. Correct answer: (C)

Since F'(x) = f(x), then F(x) = [f(x) dx. Therefore, we get

6

F(6)—-F0) = J J(x) dx

0

From the graph, we can write

2 4

6
F6) - F0) = J f(x) dx + " f(x) dx
4

0

f(x) dx + J

2

4 6

f(x) dx is the area of the rectangle and J f(x) dx is the area of the

where [
4

2

triangle. Therefore

F6)-F0)=424+23)+ %(2)(3) =424+6+3=13.2

43. Correct answer: (B)
The right-hand sum is
DAt +f(t) At + ...+ f(t;) At
Since we have six equal subintervals of [0,12], we get

2234+314+1.04+45+62+4.6)=2121.7)=434
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44. Correct answer: (A)

We know that v(r) = s'(¢). Since we have linear position, therefore, we get
constant velocity, and the correct graph is A.

45. Correct answer: (D)

o xXX=-ad’ - a)*+ax+a?)
lim = lim
x—»a X2 —a?  x—a x—a)(x+a)
X’ +ax+d* a*+ad*+a*  3d* 3
= lim = = = —a
x—a X+ a 2a 2a
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CALCULUS AB

SECTION II, Part A Solutions

1. Solution:;

a. To find the average value, we use the following formula:

1 (21
Favg = J (h* - 6) dh
20-0), 10

20
1 (K 1 (203 1 7,640 191
— —6h | = —6(20) ) = : = cm
200 \ 3 200\ 3 200 3 15

0

20 1 2
b.vzn[ (—(h2—6)> dh
o \ 10

z (¥ 4 2 7 h 3
- h™ —12h“+ 36 dh = —4h° + 36h
100 ), 100 \ 5

20

0

T 20° 3 T
+ 4(20°) + 36(20) | = m(640,000 — 32,000 + 720)

“ 100\ 5
60,8327 30,436
— = Cm3
10 5
r 10 1 1
C.—=—=—,50r =—h.
h 20 2 2

The volume of cone is
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So we get
L1\ 1
3 2 12
Then
dV 1 dh
= x|l 3n? —
dt 12 dt
ﬂ — l h2 %
dt 4 dt
dh 2
If h=5and — = ——, then
dt 5
av 1 2 5
— =—7(5)*| == ) = — =& cm3/hr
dt 4 5 2
2. Solution:

a. From the graph we see that if r = 1, then y(1) = 2. Now find x(1).

1

x(1) =x(0) + J x'(t) dt

0

Since at r = 0 the particle is at position (3,1), then x(0) = 3. We get

1
x(1)=3 +[ x'(¢) dt
0

1
=3+ J 2+ 2sin(2> + 1) df =3 + 1.996 = 4.996
0

© Krista King Math - Please do not share online. Requires license for classroom use.



/éu'AZf'a/ ; AP® Calculus BC Ultimate Review Packet
MOATH Practice Test #2 ANSWERS & EXPLANATIONS

Therefore, the position of the particle at r =1 is (4.996,2).

b. To find the slope of the line tangent to the path of the particle, we need

to find ﬂ
dx

dy
dy “a _ y'(7)

dx 4 X1
dt

y'(1)
x'(1)

dy

— (1) =
dx( )
y() =1
X)) =12+2sin2- 17+ 1) = 1.282

Then

dy 1
—((1)=———=0.78
dx 1.282

c. To find the speed, we use the formula \/(x’(t))2 + (Y'(0)?.
x'(5) = 5%+ 2sin(2 - 524+ 1) = 25+ 2sin 51 = 26.340
y(5)=1.5

Then the speed is

\/ (26.340)% + (1.5)2 = 26.383

d. Now calculate the distance.

4
[ V@O + (@) dr = [

0 0

4

\/ ) + (1) dt +[ \/ (D) + 0% dt

2

2
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~ 4.840 + 18.447 =~ 23.287

© Krista King Math - Please do not share online. Requires license for classroom use.



/éu'AZf'a/ ; AP® Calculus BC Ultimate Review Packet
MOATH Practice Test #2 ANSWERS & EXPLANATIONS

CALCULUS AB

SECTION II, Part B Solutions

3. Solution:

-2
1 1
a. g(—2) = J f(t) dt = 5(2)(2) = 2 because the area of a triangle is Ebh'
-3

g'(x) = f(x)

g(=2)=f(-2)=1

g"(x) =fx)

8"(=2)=f(-2)
The slope of fis

-2+3 1
1-2 -1

=—1

m =

g'(=2)=-1

b. Since g'(x) = f(x) and f(x) < 0 for 0 < x <2, the function g has neither a
relative minimum nor a relative maximum at x = 1.

c. To find where g has a relative minimum, we need to find where g'(x) =0
and where g’ changes from negative to positive.

g'(x) =f(x)

Therefore, g'(x) =0 where f(x) =0: x=—-1,x =1, and x = 3.
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Since g’ = f changes from negative to positive only at x = 3, then g has a
relative minimum at x = 3.

d. The graph of g has a point of inflectionatx=-3,x=0,x=1,andx =2
because g'(x) = f(x) changes from increasing to decreasing at x = — 3 and
x = 1 and from decreasing to increasing at x = 0 and x = 2.

4. Solution

a. To sketch a slope field, we need to find slope at each given point.

~3(1)?
03

dy
—(1,0) =
dx( )

Because this value is undefined, we have the vertical line at (1,0) and the
same vertical line for (—1,0).

dy —-3(1)? dy —-3(1)? 3

T 1a1 — =-3 —_ 1,2 = - —

dx( ) 13 dx( ) 23 8

dy -3(0)° dy

— 0,1 - = O —_— 0,2 = O

dx( ) 13 dx( )

dy dy

—(0,-1)=0 —(0,-2)=0

dx( ) dx( )

dy —3(-1)° dy —3(-1° 3
—(-1,)=———=3 —(-12) =————=—
dx( ) 13 dx( ) 23 8

d —3(-1)° d —3(-1)° 3
_y(_l,_1)=¥=_3 _y(_l’_z)=¥=__
dx (—1)3 dx (=2)3 8
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d -3(1) d =31 3
D ony=20 s D ogy=0 3
dx (—1)3 dx (-2} 8

b. The slope at (1,2) is
dy 3
—(1,2)=——
dﬁ ) 8

Therefore, the line tangent to fat (1,2) is

2 3( 1)
— = — —(x —
Y 3

3 3
y=——x+—+2

8 8

3 +19

= — —x 4+ —

YTTRITR

3 19
LD = = =(L1) +— = 1.963
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d 3x°
b 3
dx y3
y3dy = —3x7 dx
[y3 dy = [— 3x3 dx
4
3
y? =-_x*+C

Since f(1) = 2, substitute and solve for C.

2 _ 3(1)4+C
4 4
3
4=—-——+C
4
3 19
C=4+—=—
4 4
Therefore
4 3., 19
4 4 4
or

Since the particular solution goes through (1,2), y must be positive, so the
particular solution is y = /19 — 3x*.

5. Solution:
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Ty —f(5 3—(-2 5
o o= L0ZIO 326D 5,

12 12

f(x) dx — J 5dx

1

12
b. " 2f'(x) =5 dx = 2[

1 1

We know that

12
[ J) dx = f(12) = f(1)

1

Therefore, we get

12 12
[ 2f'(x) =5 dx = 2(f(12) = f(1)) = 5x

1 1

=25-2)-512-1)=2-3-5-11=6-55=-49

12
c. J J&) dx = (D2 = 1) +f2)S =2) + )T =5) + (DB =T7) + f(8)(12 - §)

1
=2()+03)+(=2)2)+3(1)+7@4)
=2-4+4+34+28=129
d. To find the equation of the tangent line, we use the formula
y=mx+b
where (x,y) = (5, — 2) and m = 2. Substitute and solve for b.
—2=205)+b
—2—-10=5

b=-12
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Therefore, we get y = 2x — 12. Now we need to find f(6).
f(6)=2(6)—-12=0

Since f"(x) < 0on 5 <x <7, then 0 is the greatest possible value of f(6).

6. Solution:

a. Use the ratio test.

Gy (=D — 12 3"(2n = 1) (x—1*2n-1)
a, 3. .Q2n+1) (=Dl =Dl 32n+ 1)
, x—1?Q2n-1) x—1| 2n—1 (x —1)°
li — = lim | — = -1
n— oo 32n+1) n— 00 2n+ 1 3
Therefore
—1)?
(x—1) <1
3
|(x — 1)?| <3

lx—1]<+/3
The radius of convergence is R = /3.

b. The first four nonzero terms of the Taylor series for f are

x—1 _(x—1)3 +(x—1)5 (x—1)

3 27 135 567

Then the first four nonzero terms of the Taylor series for /" are
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1_@—1V+(x—n4_@—1f

3 9 27 81

And the general term is

(_ 1)n+1(x _ 1)211—2

forn>1
3n
c. The first four nonzero terms of the Maclaurin series for In(1 + x) about
x =1 are
—1)? — 1) —1)*
TG el Vi DR )

2 3 4

The product of the Maclaurin series for In(1 + x) and the Taylor series for f

is
_ 12 1\3 Ty _ 1\3 1S 1
((x_l)_(x DR VC +m)(x I G- -0 -1 +)
2 3 4 3 27 135 567

2 3
:(x—l) =1 L
3 6

The third-degree polynomial for g(x) = In(1 + x)f(x) about x = 1 is

_ G- G-
3 6
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