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Final Examination in Calculus 122 5 May 2006.
MARK YOUR ANSWERS ON THE ANSWER SHEET (PRECEDING PAGE)
AS WELL AS ON WHAT FOLLOWS.

(1) The value of the Riemann sum for the integral of f(z) = 4/ on the interval
{1,2] using 4 sub-intervals and right endpoints in each subinterval is
(a) 533/210

(b) 69/25

(c) 319/105

(d) integral diverges by p-test {p = 1) so there is no Riemann sum
(e) 4lnz + C, where C is a constant

(f) In10

{g) 4In2

(h) None of the above,
{2) The value of the integral

4
/ z Inzdz
2

is

(a) 4In2+4

(b) 3~7In2

(c) 10In2+1/4

(d) -3+ 14In2

(e) (zln(z))?/2

(f) None of the above.

(3) The value of the integral

Yoz +1 d
_L 5T +6 T

is

(a) 1n(27/32)

(b) In32+ ln27

{c} 5In2—-31n3

(d) 1+mn2)/10

{e} The roots are complex so the integral is undefined
{f) None of the above.

{4) The volume of the solid of revolution obtained by rotating the portion of
the curve y = e~ % over 0 € z € 1, about the line y =1 is

() 7 fy (1—e®) da
(b) 7 f, (1 — e‘mz) dz
(c) 77.[0 _gm
(d) 7 fy (1 6‘2‘”) dz
} The volume is infinite.
) None of the above.
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(5) The partial fraction expansion of
z—1
(z —2)(z — 3)(x —4)(z2 + 1)
requires the determination of how many unknown ceceflicients?
(a) 7
(b
(
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{(h) This expression has no partlal fractlon expansion

(6) The length of the curve y = 22® — fInz for2 <z < 4is
(a) 6.6931

(b) 6 - L1n2
(c) 6+In2
(d) 8—1In2

(e} 6+ +In2
(f) None of the above.

{7) The integral

/a: sinz dz

is

(a) —””2—2 ccosz + C

(b) cosz+C

{¢) —zxcosz+sinz+C
(d) zcosz +sinz+C
{e} None of the above.

{8} The value of the integral

o0
f ze 3% dg
o

is

(a) 9

{b) oo (diverges)
(c) m

(d) 5

() 3

(f) None of the above.
(9) The value of the integral

"
/ 16 — z2 dx
0

is

(a) w/4
(b} 87
(c) 4x



(d) arctan(4z) +C
(e) 167
(f) 4(v2+V3)

(g) None of the above.
(10) The limit of

( 1)8
n
I

asn — 0o is

oo

—_ o

oes not exist
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(11) A cylindrical tank of radius 1 ft and height 4 ft is filled with a liquid
weighing wi.%?. The work done in pumping all the liquid to the top of the
tank is
(a) Brw
(b) 24mw
(c) 167w
(d) 47w
{e) Nome of the above.
(12) The radius of convergence of the power series

ol n
322‘2_2

k=0

) None of the above,

is
{a) 1/2
(b) 2
{c) Because of the coefficient 2, the series is not a power series, s0 has no
radius of convergence
{d) oo
(e) 1
(f) 0
{g) None of the above.
{13) The radius of convergence of the power series
i (—1)"':8"
= (n+1)!
is
(a) 2
(b) oo
(¢) Because the series is alternating the radius oscillates between positive
and negative values.



(d) 0
(e} 1
(f) Nome of the above.
(14) If the Taylor series of f(z) and g(z) about @ = 3 have the same 5'*-degree
term, then
(a) f—é—f-l = %ﬁl atz=3
(b} f(z)— g(x) = a polynomial of degree 4 or lower.
(¢) f(z)— g(z) = a polynomial of degree 5 or higher.
(@) £9(5) = g9 (5)
(€) 19(3) = g 3)
(f) Nomne of the above.
(15) The absolute value of the error committed in making the approximation
e‘”w1+a:+§+5‘3-?for -l<r<lis
(a) equal to -’5
{b) bigger than ;}
(¢) less than 10~
{d) less than 1/8
{e) None of the above.
(16) Let y(x) be the solution of the initial value problem % = ¥ — 9y with
0 < y(0) < 2. What is Jim y(z)?

(a) oo
(b) -3
{c) y(0) because y(0) is an equilibrium point
(d) 3
{e) 0
(f) —o0
{g) None of the above.
{17) Let y(z) be the solution of the initial value problem
dy 'y 5
dz 1z
with (1) = 2. The value of y(2) is
() 1
0%
@ 2
8

(e) Nomne of the above.
(18) The Taylor series for f(z) = g centered at z = 0 is
(8) § Tneo ="
® {5y
Y n=0 Z;:E"
(d) 302 Fre”
(e) None of the above.
(19) Which of the following infinite series is equal to fol e~ dz ?
(a) 1+0+04+0+...
o0 -1
(b) Yorzo wen
(0) oo S



(d) Xolo mrpamny
{e) None of the above.
(20) The mass m(t) of a portion of a certain radioactive substance obeys the
differential equation dm/dt = —km where ¢ is measured in years and k is
a constant. It decreases from 2 grams to 1.9 grams in 50 years. How long
will it take the substance to decrease from 2 grams to 1.8 grams? (Select
answer closest to exact value.)
(a) 99.01 years
{b) 102.7 years
(c) 100 years
(d) 101.3 years
(e) 103.4 years
(21) The Maclaurin series (Taylor series centered at zero) for f(z) = ze®® is

(a) 32, ';T

(b) 211.--0 2nn!
© T L—L

(e) None of the above.
(22) The series 3., (Ina)™ converges for exactly these a:
(a) all real @
(b) e<a<e?
(€) f<a<e
{d) only fora =1
(e) None of the above.
(23) Which one of these definite integrals is divergent?
(a) fy e "de
@+ z4)~1/2 dg
Joo1/(e® +2)dz
[ /(1 + ) do
f 2/ VTds
More than one of them
None of them
(24) Which one of the following infinite series is divergent?
(a) 27 n{.88)"
(b) T n?/(1+n%)
(
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Sign here if you wish to donate one point of your exam grade to a less well-prepared
student:




