CALCULUS TWO TEST THREE SAMPLE SOLUTIONS.
Show all calculations and simplify answers. Page 1 of 4.
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1. Compute 2, 372 = 32 4+3%+ .  =54+gg+t. = 10 =
n=1
1/9 1/9 1 . . . 1
T-1/9 = 89 = §- Geometric series with Ir| = 5 < L.
n .
2. z (Apply limit comparison test or comparison test.) Diverges.
n=1 vnd+nZ2+1

0
n *

o0
—n___ 9 n_ _ _1 _ 1 Z 1 _
Jn3+n2+1 2/n3 2y =y J_ 2 =~ Jn .

an:

: © 1 . . , . 1 lim an
since Z_: Tn isa divergent p-series with p = 5 < 1. Also o o ‘

lim nJ/n _lim 1

= 1> 0,
n-o | J/n3+n2+1 n-o | /1+1/n+1/n3
so Y, an behaveslike Y —+=. *True for n > 1.
n=1 n=1 /"
o0
3. Z nZ.e" Apply integral test. (Integration by parts, or tables.) Converges.

fy = x%e, y = x(2 — x)e™ < 0 for X > 2 so the (positive) terms

are monotonically decreasing for N > 2.

[1x2e™dx = [(-x2 - 2x —=2)e™]7 = 0 + 5e™! < o

o0
- . [ An+1
4. Z nl.e" Apply ratio test. 'm ‘ an ‘ =
=1 n— oo
im | (+D)le ™ | el 1 o
n-om nle—n ~ oo e | = ° > 1. Diverges.

5. Classify as divergent, conditionally convergent or absolutely convergent.
Explanation required.

o0
1 1 1 L —Z(_l)n'bll
(a) 2\/7 3\/— J— 5\/§ ------- —n:2 n3/2 ISa SOUtey
o0
convergent, since 2 lan| = Z —n13/2 is a convergent p-series (tail). p = % > 1.
n=2 n=2
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A = Lt O A LU
2 - -
n=1 n<+n n=1 n+1 n - oo n+1
\/Y / 1-X
fy =71, Y = m<0forx>lso|an|
is monotonically decreasingto O for N > 1. The series converges by the alternating
series test.
- n_ . . . . = <R
ngl ——1 is a divergent series by limit comparison with ngl — = ngl o

(See problem number 2.) Conditionaly convergent.

im 1 - exp(x?)

6. Compute by using power series. X > 0 X2
im 1- (L+x2+(x2)%121 + (x2)%131 + ....) _lim 2 %42 _x8l6 — B
X - 0 X2  x-0 X2 B
lim
-1 -x%2-x%6-..)= -1
« 50 )

7. Find the first four non-zero terms of the Maclaurin series for the following functions.
(Assume removable discontinuities have been removed.)

x2 — tan1(x?) _ x% = (x2-x53+x¥05B5-xMM7+x189-...)

(a) N — x4 -
<o,

B (L-2¢7% =1+ 2(2x) + 423202+ £.5.2.4(2¢)° +
T3 a3 - (F)E2)0 + =1-5x+ $x% - 3x3 - 3x* — ...

() y = sin(e* — 1), y' = e*cos(e* - 1),
y" = e*cos(e* — 1) — eZsin(e* - 1) =y — e?y,
y/// — y// _ ZeZXy _ eZXy/ — (1 _ er)y/ _ 3eZXy’

y(4) — (1 _ e2x)y// _ 562xyr _ 6e2xy

GO TO PAGE 3.
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7 (c) (Continued.) Only the fifth derivative is needed so y” was not replaced above.
y® = (1 — e®)y" — 7eZy" — 16e?y' — 12e?y Evaluating with X = O,
wegety =0, y =1, y' =1, y" =0, y® = -5, y® = 23,

23

: 1 5
sin(e* — 1)= x + 5x% — ox* — 55x° ...

8. Suppose a function f has derivatives of all orders, and that
f(0) =2, '(0) = 3, f'(0) =4, f"(0) =0, f{*(0) =6, and

fO(x)l < 15 if x| < +.
(a) Find the 4th Maclaurin Polynomial. 2 + 3x — 5:x2 + ox3 + 2x* ... =
2 + 3x — 2x2 + x4 ...

(b) Find an upper bound on the absolute value of the error in using the 4th Maclaurin
polynomial for f(x), x| < %. |Errorl < £(%)° = 5 = 0.00390625

9. Classify as divergent, conditionally convergent or absolutely convergent.
Explanation required.

4 1,1 1.1 1,1 1 :
@) 5 T4 + 73 g T 7 16 T 5 3o T diverges to oo.
< 1
The positive terms form the series 21 Gl = o0, since it is the tail of a
n=
o0
p-series with p=% < 1. The negative terms form the series 22 E% = —%,
n=

. - . . . -1 1
since It Is a convegent geometric series with a = 2, =3

is absolutely convergent by direct comparison.

Jn Jn 1
2:1 < Tpz = paes forn > 1

|an| =

1 . . . 3
2-11 3z IS a convergent p-series with p= > > 1.

GO TO PAGE 4.
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0.1
10. Estimate SO In(l + X) dX accurate to three decimal places by using
Maclaurin series. What test justifies this accuracy?

IN(1 + X) = X — 2x2 + 2x3 — 2x* + =5 — ...

52.1 In(1 + x) dx = jg'lx — X2 4 X3 - X+ x5 — Lldx =

[$x2 — £x3 + 5x* — 2x5 + =x6 — .. Ip* =

1(0.1)* - £(0.1)° + £(0.1)* - 5(0.1)° + £(0.1)° - ... =

0.005 - 0.000166666.... + 0.00000833333.... — ....

Absolute values of the terms of the alternating series converge to zero monotonically.

Series converges by the alternating series test, with error after n terms less than the
absolute value of the next term.

The value of the integral lies between 0.005 — 0.000166666.... = 0.00483333...
and 0.005 — 0.000166666.... + 0.00000833333.... = 0.0048416666...
The value is 0.005, to the nearest 0.001. We can actually say it's 0.0048, to the

nearest 0.0001, based on the above. One more term allows rounding to 0.00484.

(100 points total. )



