Exam 1 A. Miller Spring 96 Math 222
1. Find the integral [ %dm

2. Find the integral f

ey

3. Find the integral fx cos(w3)dx.

4. Find the integral [ 1+Sm Trein(@)”

5. Find the integral [+/zIn(z)dx

6. Find the integral [ sin(2x)cos(x)dz.

7. Find the general solution of % = =) fcg). (You do not need to solve for y

explicitly.)
8. Find the arclength of the curve y = 2e% for x =0 to z = 1.

9. Determine whether the improper integral [ ﬁdaz is convergent or

divergent and explain why.
10. If the curve y = % for x between 0 and 1 is rotated about the z-axis,

what is the resulting surface area?

Bonus Extra Credit 10 point Problem. Work only if you have done the
problems 1-10 completely. Show how to derive Simpson’s (local) rule:

/;Hh ft)dt ~ g(f(x) +4f(x+h)+ f(x+2h))
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. 2 . .
1. Find %ﬂ and ¥ as expressions of ¢ for the parameterized curve

da
T =1+t
y=t>+1
2. Find the length of the curve
r=c¢e —t
g/—élet/2
0<t<1

3. Find the area enclosed by one loop of the (polar coordinate) curve
r = sin(50)
4. Find the value of ~
> acy
n=0
or show that it diverges and explain why.
5. Determine whether the series
X n?+1

Zn4+1

n=1

converges or diverges. Explain why.

6. Determine whether the series

n=2
converges absolutely, converges conditionally, or diverges. Explain why.
7. Determine whether the series
> n

S - )

n=0

converges absolutely, converges conditionally, or diverges. Explain why.
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8. Find the radius of convergence and interval of convergence of the series:

i 3 (x+1)"
n+1

n=0
9. Find the power series (>0°, a,x™) representation for the function

B 1
© 14922

g9(z)

and determine the interval of convergence.

10. Find the power series (302, a,2™) representation for the function

flx) =ze™®

What is f1°0(0)? (This is the 100*" derivative at zero.)

3
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1. Find [sec®(x)dx. Show all details.
2. Find [ £ da.

3. Find the values of p for which the series

> 1

nga n(In(n))?

is convergent.

4. Find an equation ax + by + cz = d for the plane consisting of all points
which are equidistant from the points (1, —1,1) and (0, 1, 3).

5. Find the volume of the parallelopiped determined by the vectors i + j,
i—kand j+ 2k.

6. Find the velocity, acceleration, and speed of a particle with the position
function:
r(t) =ei+e'j+tk

7. Which of the following are always true, and which are at least sometimes
false? ({a,} denotes an arbitrary sequence of real numbers. - a,, denotes an
arbitrary series.)

Circle either T or F.

If a,, > 0 for all n and a,, — L, then L > 0.

If a,, > 0 for all n and a,, — L, then L > 0.

If {a,} is bounded, then it converges.

If {a,} is not bounded, then it diverges.

If {a,} is decreasing, then it converges.

If {a,} is decreasing and a,, > 0 for all n, then it converges.
If {a,} is neither increasing nor decreasing, then it diverges.
If a,, > 0 for all n and (—1)"a,, — L, then L = 0.

If " a, converges, then a,, — 0.

If a,, — 0, then " a, converges.

If ¥ a, and Y b, diverge, then > (a, + b,) diverges.
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If 3 a, converges and Y b, diverges, then Y (a, + b,) diverges.

If 3 a, and Y b, converge, then Y (a,b,) = (X a,) (3 by).

If {a,} is monotonic and bounded, then }" a, converges.

If the partial sums of } a,, are bounded, then } a,, converges.

If a,, > 0 and the partial sums of } a,, are bounded, then 3 a,, converges.

>~ a, converges if and only if >°>° \ a, does for some finite N.

SRyt = ﬁ whenever x # 1.

If f(x) =30, a,x™ has a nonzero radius of convergence, then f is differen-
tiable and f'(x) = 30 na,z".

If 3" a,x™ converges when x = 1, then it must also converge when x = —%.
If a, > 0 and both limits lim,, “Z;‘l = Ly and lim, . "\/a, = Lo exist,
then Ly = L.

If f(z) is a continuous positive function on the interval [1,00) and

lim f(x) =0,

T—00

then [7° f(x)dx converges if and only if >0° | f(n) converges.

8. Circle all of the following vectors which are orthogonal to the vector
<1,-1,2>

o < —-1,1,-2>

o 2i+2j

e i—j

o <0,2,1>

9. Circle all the vector equations of a line below which contain the two points
(0,1,1) and (1,—-1,1).

e r(t)=0(+k)+tli—j+k)
e r(t)=(G(—-j+k) +t(j+k)
o r(t)=0G+k +ti-2j)

o r(t)=(G(—-j+k)+ti-2j
o r(t)=(i+2k)+t(—2i+4j)

10. For each of the following series fill in the blank with exactly one of the
answers a,b,c,d or e which stand for:
a) divergent b) conditionally convergent c) absolutely convergent
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IR . ) s .
27712 is . E(_n# is
Eﬁ is . Z(?/lﬁ)n is .

1
12
13

—_

14.
15.

In the remaining problems fill in the blank.
. Suppose f(z) = ¥pl, 252" Then fU03)(0)=

. The distance between the points (1,1, —2) and (0,2,0) is :
Ifr=3and v = (1,-2,3) then rv is :

|<17 2, _3>| =

The angle between the planes x + 2y + 2 = 4 and x — 2y + 22 = 5 is
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Answers

Exam 1

O N o WD

Partial fractions. 11In|22% + 2z + 1] + 1 arctan(Qw +1)+1Injz|+C
Substitute z = tan( ). In|z + m| - Vi de +C

Substitute u = 2® then do by parts. 3 cos(z®) 4+ 2% sin(2?®) 4+ C
Multiply by = Smi and simplify. tan(a:) — Sec(x) +C

1—sin(
Substitute u? = z then by parts. %w% In|z| — %:17% +C
—2cos®(z) + C
sin(y) — sin’(y) = {(—In 2 — 2| +In[2+ z]) + C.

Substitute u? = 1+ ¢ in the integral [ /T + e¥du.

7

VI +et+n(vVI+e—1)—In(v1+e+1))—(2V2+In(v2—1)—In(v/2+1))

9.

and

It diverges because

x T 1 1

> _
Vb +1 - Vb + a3 2us

/ —dm = bhm 2012 — 2 = o
1

€2

10. fy 275 V/1 + alde = £(22 — 1).

Exam 2
1 w2t Ay 2
Cdr T 26410 dx? T (2¢41)3°
2. €
3. 55
4. 12
5. Converges, explain why.
6. Converges conditionally, explain why.
7. Converges absolutely, explain why.
8. 1[4 _2)
SRR
-3 (733)
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o2
=)
=3

PN OO W

+(sec(x) tan(z) + In | sec(z) + tan(z)|) + C

;@ +Injz? - 1))+ C

p>1

244y +42=7

1

v=cli—elj+k, a=ci+elj Vet +e 2 +1
frftf tfttf fofff tefft tf

%42 <021

rt)=(G+k) +t(i—2j)r(t)=(1—j+k)+ti—2j)

. column 1: aca, column 2: bch
. 5782233600

V6

. (3,-6,9)

V14

. 82.2 degrees or 97.8 degrees



