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T.A. Recitation time

There are eighteen questions on this examination.
No calculators are allowed, but you may use a page with notes written on both sides.
Show your work in the space provided, and then write your answer in the box provided
with each problem. You will not receive full credit for a problem unless your answer is
writtenclearlyin thebox. -
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1. A ~cieutist collects data that relate two ,-ariables, x aud y. Instead of plotting y as a function
of x, she plots log3 y as a functiou of :1',and gets a line whose slope is 2 and whose intercept on the
ycrtical axis b -1. "'hat cquatiou de~cribes y as a function of x?

Answer:

2. Fiud the '-olulllc of the solid of rc,.ollltion obtained by rotating the region bounded by the cun-e
!J= .J- .jJ:, t hc Hue !J= 2 and the y-axis arouud the x-axis.
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Answer:

---
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3,. The arc of the parabola y = J2X from (2,2) to (8,4) is rotated around the x-axis, Find the
surface area of the resulting surface.

Answer:

4. Solve the initial-value problem:

dyx-
I + 2y = x - 1,ex y(1) = 1

Answer:

--- -
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;) (n). I3ecause of air resistance, the wlocity of a certain falling object decreases at a ratc propor-
tional to the sqllme of the yelocity. "'rite the differential equaiton that decribes the change in the
yclocity of the object, and then giye the general solution of this differential equation.

Ans\\'er:

5 (b). Suppose the object in problem 5 (a) is initially falling at a rate of 16 meters per second, and
after 5 seconds it has slowed to 10 meters per second. At what time will the object's velocity be 8
mcters per second?

Answer:

---
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C 1 1 ('X> In x d
.
f

.

G. a cu ate J1 x3/2 x, I It converges.

Answer:

J x dx.
7. Calculate x2 _ 5x _ 14

Answer:

---
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Answer:

9. Sketch the graph of y =(1 +x)e-X on the interval [0,00). Be sure to indicate "il~teresting"
points on the graph as well as any asymptotes it has. Draw your graph on the axes provided. In
the answer box, list maximin points and inflection points.

/

Answer:

- - -----
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10. Calculate the yolume of thc solid obtaincd by rotating the part of the graph of y = J4.1:4+ 1

2

for x E [0,1] around the y-axis.

0.5

-1 -0.6 -021' 0.20.40.60.8

Answcr:

11. Inycsti,ratc the conycr,rcncc /diyer,rcnce of the im pro pcr inteoTal {'~O dx . (Do not
o 0 0 0 J 0 JX (1 + eX \

attempt to eyaluate the integral.)

Answer:

----
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12. Find the limit of the scqucnce { \/4" + 3"} or else explain why it does not converge.

Answer:

00 (-1) Tl In n
13. Invcstigate the convergcnce (absolute/conditional/divergence) of the series L ')'1 + n-n=l

..

Answer:

----
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14 (a). Use the first three non-zero terms of an appropriate series to give an approximation of
1/2

1 cos(JX) dx.

r\nswer:

14 (b). Give (with explanation) an estimate of the error (difference between your approximation
and the actual value of the integral) in problem 14 (a).

Answer:

'--
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15 (a). Fiud the center and radius of couvergence of the power series

f (_I)n,,(:+ n) (x - 3r.
n=2

(In other words, find the largest open interval on which the series converges).

Answer:

15 (b). l1n-estigate the convergence (absolute/conditional/divergence) of the series in 15 (a) at the
endpoints of its interval of convergence.

,

Answer:

- ---
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16 (<1). Write the second-degrce Taylor polynomial for f(x) = fi centercd at a = 4.

Answcr:

16 (b). Use the polynomial from 16 (a) to estimate J43. Also, give an estimate of the error.

Answer:

- - --- - --
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,
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