1. Find the average value of f(x) = sinz on the interval [0, 7].

(a) % (b) % (©) 2

@ 1

(€) 0
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2. Ewvaluate / re® dx
0

(a) e

(b) =

2

©) 0 @ e—1

(e) 1
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1

1
3. Evaluate f
o T+

1
(a) —3

dx

1)(x +2)

(b) In2 (¢) In (%) (d) 3

(e) tan—!(2)
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4. The region bounded by the curves y = x. y = 0. and > = 1 1s rotated about the vertical line » = 2. Find the
volume generated.

ST

4 T 227
@ 2 ® = © 5 @ = ©

3
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5. Ewvaluate / _. ,
3 v";I?—|—l

(a) 32

o)

3z

dr.

(b) 3v/8 —-3V3 () 7 (d) 62

(e) 12
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6. When a spring of natural length 5 m. is extended to 6 m., the force required to hold it in position is 10N. Find
the work done (in Joules) when the spring is extended from 6 m. long to 7 m. long.

(a) 65 (b) 12 () 10 d 15 (&) 20
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7. Find the area bounded by the curves y = 22 + 2 and y = 3z fromz = O to = = 2,

(a) 1 (b) 0 (c) = (d) g

© =
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8. Evaluate f sin® v cos? z dr
0

[ S

@) 0 ®) = © @ 1 ©

Lo o

Title : Dec 4-7:54 PM (Page 8 of 43)




9. Suppose that f is a continnous function defined on the interval [0,1]. Given below is a table

of values of l|":

fiz) 1 1 0 —1f2

Use the data above, along with the Trapezoidal Rule with n = 4, to compute an approximate

1
value of [ filo)dr.

(a) 1/4
(b) 1/2
() D
(d) 1/8
(e} 1
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10. The region bounded by the curves y = =% and y = 22 is rotated about the z-axis. Find the volume generated.
647 167

15 15

4
(a) 127 (b) © g7 d) 2r (e)
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- The triangle bounded by the straight lines y = 0, y = 4z and y + 2z = 6 is rotated about the x-axis. Set up,
but do not evaluate. integrals which give the volume generated using
a) the disk/washer method. b) the cylindrical shells method.
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12. A tank is constructed by rotating about the y-axis that part of y = 22 which lies below the horizontal line
y = 4 (units are feet). The tank is then filled with a liquid weighing 30 Ib/ft*. Find the work done in pumping
out the tank.
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13.

Which of these integrals represents the arc length of y ==

1
a) / V1+ 28 dr
0

1
d) / 2mx3v/1+ 9zt dr
0

b)

0

1

V14 322 dr

3 from =0 to z=1?

1
c) / V14924 dr
1]

1
e) / V14 23de
0
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!4 By comparing the functions

a) No conclusion is possible
d) Its value is 1/2

l—l—;?f3

1 I :‘.";_,
and o what conclusion can be drawn about /
i) 1

b) It converges
e) Its value 1s 1

c) It does not converge

1

1+ T3

da
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]

+x

15 Does / —dr converge?
0 VT

a) YES b) NO
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16. Whenthe curve y=¢* from x=0 to x =1 1srotated about the y-axis, which integral represents
the surface area?

1 1 1
a) f 2mvV1 + e2* dx b) / 2me"V'1 4 €2 dx c) f 2rry/1 4+ e* dx
0 0 0

1 1
d) / 2me®+\/1 + e dx e) 2mrzy/1 4 2T dx
0 0
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20

7. Which of the statements about convergence of a,, a, =0, aretrue?
1

n=

(1) If lim a,, = 0 then the series converges,

T— o0

1 .
2) fa, > e then the series converges.
n

T |

(3) If lim

n—oo  (y

= 1 then the series diverges.

1 .
(4) If a,, < — then the series converges.
n

(a) (4) only

(b) All

(¢) None

(d) (1) only

(e) (2) and (3) only

None are true.(c)
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; x© (—=1)"x™
'8 The mterval of convergence of > ——— 18
n=1 AL

(@) (—1,1]
(b) [-1,1]
(¢) (—o0,00)
(d [-1,1)
(e) (—1,1)
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18.

Cxiven that =
il
]
(a) y =
hly=¢
g i
i -'.' |
'-.1' { i :
Ll
i -'|' |

-III.'_ll

ry, and y{0 1. determine y.
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o0
2. The series >

(a) Diverges because a,, — oc

(b) Converges by the ratio test

(c) Diverges by the ratio test

(d) Diverges by the comparison test

(e) Diverges by the mntegral test
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21, The area bounded by the curves y = 2z and y = /r is

4
A) 7 [ (E-2m)ds
J0
1/4
(B) / (\/T — 2x) dx
Jo
1 — T
(C) }T/ (2z — /x)? dz
Jo
4
(D) / (22 — /) dz
Jo

4
(E) E'-}T/ (22 — V) z dx
Jo
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22.

Find an integrating factor I(x) for the differential equation v’ + [tam2 r)y = r, in the interval
0<z<m/2

dia

.
(a) I(x) =sec*x

SeC T

(b) I(x) =¢

(c) I(x) =tanx — =
(d) I{x) = tanT—=
|e) ff..!‘: e {-:rt:’l.[]J',-;{-(-."lJ-
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2. Find the average value of the function f(x) = cos”x on the interval {[].

D)

E)

3

b

Title : Dec 4-8:04 PM (Page 23 of 43)




2. Evaluate f 22 s€in(3z) dx .
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> 2+cosx
» The improper integral / T dx
9 A
(A) diverges to +oc.

(B)

diverges, but does not approach oo because the integrand oscillates.

. . . = 3
converges, by comparison with the integral . dax .
2 £
1
converges to the value T

converges, because the integrand oscillates.
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**What integral represents the arc length of the parametric curve segment

r=1+4cos(2t), y=t—sin(2t), 0<t<n?

(A) [ /2 —4cos(2t) + 4cos?(2t) dt

(B) f[:r V6 — 4 cos(2t) dt

(C) fﬂ \/7'4—)(()‘-\(7'1‘]4-1“2 2 sin(2t) dt

(D) fﬂ \/o 4 cos(2t) dt

(E) [ /3 +12+2cos(2t) — 2sin(2t) dt

Title : Dec 4-8:05 PM (Page 26 of 43)




< dr
27 The integral B . .

(A) diverges, because of the behavior of the integrand at infinity.

(B) diverges, because of the behavior of the integrand at zero.

e . . _ * dx
1 R P = . -
(C) converges, by comparison with the integral s
J1 T

(D) converges, because the integrand approaches a finite constant as r — 0.

(E) none of these.
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2 I
o i S |
28, Evaluate 5 dzx .
34222 1+ ¢
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o

Compute the sum of the infinite series E

=gy

=
| = TR S S S
—
-"-\.
hiedd

4]
b2

e T i N i T . B

n=1

1

(n+3)(n+4)
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w. Compute J L .

6

1 X
a. 0
2
b. 53
-
©
d. -2
.
e. Divergent
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31-Which of the following series are convergent?

v N 1007 NN 27
(1) - n! (i) ;;:—3”
a. both (i) and (ii)
b. (i) only
c. (ii) only
d. neither
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a.
b.

L

e. divergent
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Jn
is absolutely convergent.
is convergent but not absolutely convergent.
is divergent to +o-.
is divergent to —-.
is divergent but not to +ac.

33. The series Z =1
H=1 !

P L0 T W
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34.  Which of the following is the Maclaurin series expansion of the function f(x) = cos(z?)?

n=0
= (=D)" o
(b) ”2:4; (2n 4+ 1)!
- [ 1)" 2n+2
() Z .[En i
n—=0
- [_1}” n+2
() X_E] (2n + 1)1 4
—~(=1)" un
() Z (2n)! Ex
rn=I(]
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3% Find the Taylor series for fix) = x2 + 3 about x - 2.

a.

@ B o B

7+4x-2)+(x—2)2

T+4(x—2)+2(x—2)? +4(x - 2)°

T+4(x-2) +(x—2)%+ %{x—ﬁf—
T+4(x=2)+2(x=2)" +4x-2)> +2(x—-2)* + -~
T+4(x-2) +2(x-2)"+ £(x-2)* + T(x-2)*
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36-Find a power series centered at x = 0 for the function flx) = 1~—‘;33, and determine its radius
P jl‘
of convergence.

a Y (-1)"8"" R- 4
n=0

b. Y (-1)"8"x*"! R =38
M=)

c 3" In+l R 2
n!
H=0
d. gt R L
f=0 8
n,.3n+1 L
e. Zo:s x R=
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37. (=) A 50 foot rope that weighs 25 pounds hangs from the top of a tall building. How much work is required

pull 10 feet of the rope to the top?
(a) 25 foot ]]IJ”_]]I]"-
|_|'I:| 00 foot 1:1111111]%
(c) 100 foot 1]11111111'-—
(d) 225 foot pounds

|:t‘_:| 120 foot 1‘1111111414
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~

=1/2 1

38. Evaluate the integral J dx as an infinite series.

0 1+x
a. ;(—1)”(%)3” - 1- 2}3 ; ;5 _ 219 e
§ Zo T (%)3 . 7 4.124 i 7.12? N 10.121'3' T
d. 2{—1)”(3;;— 1)(%]3”1 gt 223 . 255 _ 28B R
- Zﬁ:}%(%)a o 2-122 N 5.125 B 8.125 T
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9. Let fler=lnx
. Find the 3™ degree Taylor polynomial T; for f{x) about x = 2.

b. ) If this polynomial 75 is used to approximate fx) on the interval 1 < x < 3, estimate
the maximum error |Rs| in this approximation using Taylor's Inequality.
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Kib—a)? "
40. (e Using the error bound formula |E'7| - T R where K = max|f (x)| for a < & < b, what is the smallest
2n

value of n so that the approximation 7,, (The trapezoidal rule with n subintervals) to the integral Inxrdr is

accurate to within - 7
2400
(a) n =40
(b) n =20
lc) n =60
(d) n =30

e) n T
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H3Which statement most accurately describes the convercence or divergence of
o ] (]

a) The inteeral converges because <

xdr 4

. rh
51 1= 252 and COLVETZes

b) The integral diverges because

¢) The integral converges because

d) The integral diverges because

e) The integral converges because

7 + 1

I/

vi? +
rh
- fm:l / =,

xdzx
rff
_ (mcl — CONVerges.

vrd 41
f
clll(l / e
xdx l

i
4+ 1
P | / rh
= _ A1 37
vl + 1 g3/2 5

v ot 4
x dx

ey
-

Vot 4+

CONVETZeS.

x dx

vid 41

'?
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42. Set up the integral that will compute the area of the surface obtained by revolving the curve z = (y — 1)?
from (0, 1) to (1,2)about the y-axis.

9 1
a) / \d.-""l +4(y—1)2dy b) /

1 J1

; 1
2 (x — 1)2V"|1 + 4(x — 1)? dx ) [] \J-"'Il +4(x —1)2dx

d) /I_ 27(y — 1)2“"}1 +4(y —1)2dy  e) /l_ w(y — 1) dy
J1 ]
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43. dis

Given — = e“* ™™ and u(0) = 1, find u(1).
dt

T I PN 1

(a) u(l) = 111I__2: +e — 5 )

(b) u(l) =In(e +1)
(e) u(l) = In(2e ‘4+e—2)

1

|:Iil:| .'.I'[l.] ']]I[I';l"" e -

.
b |

(e) u(l) = Inle 1)
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