Practice Exam #3 Fall 2014

Math 1450 Section

Name: Student ID:

1. State the precise meaning of the statement the sequence {an}52, has the limit

lima, = L.
n—oo



2. Find the area inside the circle

2 ) 2
at 4yt =re

by using integration. Hint: It may simplify the problem to calculate the area in the quadrant
2,y 2> 0 and multiply by 4.



3. Find the area bounded by the curves y = cos®(x), y = sin®(x), 2 = 0 and @ = T



4. A solid is obtained by rotating the region bounded by y — 22'/3 and y = 2% about the
y-axis.

Set-up the integrals that would calculate the volume of the solid by (a) the method of
cylindrical shells and (b) the washer method. You do not need to evaluate the integrals,
merely correctly formulate them.



5. The area bounded by y = 4 — 2%, 2 = 2, y = 4 is rotated about the y axis. Find the
volume of the resulting solid by both (a) method of cylindrical shells and (b) the washer
method. In this case you do need to evaluate the integral you set-up.



6. Find the arc-length of y = 2% — éln rfromae =1toa=ec.



7. Find the area of the surface generated by rotating the curve y = Inux, between = = 1 and
£ = ¢ about the y-axis.



8. Determine whether the following sequences are convergent and if possible, compute their
limit.

(I) a, = (1 -+ %)'n.

(i) a,, = sin(2n7 /(1 + 8n))

(iti) a,, = (20 + 1) — In(n + 3)



9. Explain the truth or falsity of the following two statements, giving examples or proofs (if
applicable):

(i) If liny, oo 4y, = O then 3°°° «, converges.

(ii) If 3=, a, converges and all a,, > 0, then litm, . a, = 0.



10. Determine whether the following series converge. State precisely your reasons.

(a)
n
= (-Il,
(b) _
>
“— (In(n))?
Hint: lim,, o l’:,(—,”) =0 for any p > 0.
(c)
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1. State the precise meaning of the statement the sequence {a, }°° | has the limit

lim a, = L.
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2. Find the area inside the circle

2 2 2
Ayt =r

by using integration. Hint: It may simplify the problem to calculate the area in the quadrant
r,y = 0 and multiply by 4.
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3. Find the area bounded by the curves y = cos?(x), y = sin?(x), r =0and r = T
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4. A solid is obtained by rotating the region bounded by y = 2:'/% and y = 22* about the
{-axis.

Set-up the integrals that would calculate the volume of the solid by (a) the method of

cylindrical shells and (b) the washer method. You do not need to evaluate the integrals,
merely correctly formulate them.
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5. The area bounded by y = 4 — v, &+ = 2, y = 4 is rotated about the y axis. Find the
volume of the resulting solid by both (a) method of cylindrical shells and (b) the washer
method. In this case you do need to evaluate the integral you set-up.
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6. Find the arc-length of y = 2% — élll.l' from 2= 1to r —c.
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7. Find the area of the surface generated by rotating the curve y = In.r, between &+ = 1 and
r = ¢ about the y-axis.
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8. Determine whether the following sequences are convergent and if possible, compute their
fimit.

(i) an = (1+2)"

(i) a,, = sin(2nm /(1 + 8n))

(iii) @, = m(2n + 1) — In(n + 3)
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9. Explain the truth or falsity of the following two statements, giving examples or proofs (if
applicable):

(i) If limy, 0 4, = O then 3 a, converges.

(i) If Z;’f_() a, converges and all ¢, > 0, then lim, _, «, = (.
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10. Determine whether the following series converge. State precisely your reasons.

()

(b)

In(n

Hint: lim,,_, o ”,,) =0 for any p > 0.
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