04/22/2002 MON 10:21 FAX 6434330 MOFFITT LIBRARY [doo1

NAME
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MATH 1B First Midterm ran 2001

V.F.R. Jones

There are 200 points altogether. The first & questions are multiple choice,
worth 15 points each. Choose the most correct answer to each question and
mark the corresponding box in the grid below. Mark only one box per question.
No partial credit.

Question | a [blc|d]e

1.

2

MC

TA use only:

Total




04/22/2002 MON 10:21 FAX 6434330 MOFFITT LIBRARY [doo2

Multiple choice questions:

1) Which of the following is correct?
(a) The method of partial fractions shows that. the integral of any rational fune-
tion is a rational function.
(b)The integral of any rational function in secx and tan x is a rational function
in sinx and cos .
(¢)Any function f(z} that is continuous on an interval [a, 5] has an antideriva-
tive on that interval.
{d) The integral of any elementary function is an elementary function.
{e} Cricket is the most popular sport in the United States.

2) Which of the following integrals gives the area of the surface obtained by
rotating the curve y = e® for y between 1/e and e about the line z = 27

1

(a)Zw/ (2—-e®)y1+e2 dx
-1

(b)2r [ (e = 2)v/1+ 2 daz
l/e

(¢)2m /1/1 (2—In{z)V1+ e dy

(d)2rm /1: (2 —In(y)+/1+ yiz dy

(e)2w -/;11(55 —2}V/1+4 e dg

3) Let {a@.} be a decreasing sequence of numbers, bounded below by 4.
Which of the following is incorrect?
(a} The sequence {a.} does not necessarily have a limit as n — oo.
{b) The sequence {a,} must have a limit as n — co and that limit is > 4.
{¢) The sequence {a, — an41} tends to 0 as n — oo.
(d) The sequence {a, + a,11} has a limit as n — co and that limit is > 8.
{e) The sequence {a2} has & limit as n — oo and that limit is > 16.

3
i —1

4) To integrate the function by partial fractions one should try to

express it in the form

A Bz +C
-1 z?4+x+1

(a)l-{—I

A B C
bz —mty
B_C

A
e

A - B+ C
-1 z24z+1
A Bz +C
z—1 z2+z+l

(d)

(e)
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5)The length of the curve y = el*l for —1 <2 < +11is

(a) f11\/mdx
(b) 2/{5@@:
(c) 2flmdz
(d) /_llmﬁdm
() /jlmm:

o0
6)Which of the following is always true for a convergent series Z a; 7

i=1

T
{a)The partial sums Zan tend to 0 as n — oo,
i=1
{b) im (a; + air1) =0
72—
{¢) The sequence of absclute values {|a;|} is decreasing.
{d) The sequence of ahsolute values {|a;|} is increasing.
(c) The numbers g, all have the same sign.

TYWhich of the following is true for any sequence {a,} with lim a, = 47
=00
{a) There is an ¥ > O for which a, < 2 for alln < N,
(b} There is an N for which |a, — 4| <1 for alln > N.
(c} nli_.nclm(«rz71 + @pt1) = .
(d) For no value of n 1s a,, bigger than 300.
(e}For any € >> 0 there is an N with ja, — 4| > ¢ for all n > N.

8)The indefinite integral / z%e® da is

(E\.) T+C
(b) “”; +C
() H-+cC

3
(d) %emz +925% +

(e) impossible to do in terms of elementary tunctions.
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9) Which of the following is correct concerning integration by parts?

(2) [ flz)g(x)dz = f() [ g(z}dz + (] [(z)dz) g(z)

(b) [ f(z)glz)dz = f(z} [ g(z)dz + ([ f(z)dz) g(z) + C

(c) It gives a [ormula for integrating the product of two functions f(x) and g(z)
in terms of [ f(z)dz and [ g(x)dz.

(d) It is the integration formula derived from the product rule for differentiation.
(e)It can only be used on a product f(x)g(z) if the integrals of both f and ¢
are known already.
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The next three questions are not multiple choice. Show your reasoning and
give your answers in the space provided.
NOTE THAT THERE ARE QUESTIONS ON BOTH SIDES OF THE PAGE!!!
1.
a) Evaluate the following integrals:(each worth 18 points)

(i) f; 22/16 — 22dx
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11 m fore
e
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o0
b}{15 points) Evaluate / il F or show that it is divergent.
0

2
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b
2.(20 points) The error in estimating j F(x} dx using Simpson’s rule with
a

K(b—a)®

Taond~ "hen Ffz) < Kfora<z<b

7. intervals is at most

How large should n be to be sure Lhe error is less than 107° in estimating

3
3l
f %ﬂ using Simpson’s rule?
1

doos
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convergent? If so find its sum.

3. (a)(20 points) Is th ies —_
(a)(20p ) e serie nz::]nz Tan1 3
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(b)(10 points) Suppose f is a continuous positive strictly decreasing function
for z > 1 and an = f(n}. By drawing a picture, rank the following in increasing

order:
5 5 6
/ flz) dz Zai Zai.
1 i=t i=2

10



