1. Determine whether the given integral is convergent or divergent.

[ o
4
(a) / + cost x in

prode 4
-l e
oD
o4 en'vi] Si}di Aiuerﬁen‘? (P:'\

I
Eﬂj {:@"‘F Theorem the j"wn

inkjmf diwrﬁe‘:.

Title : Mar 19-12:12 AM (Page 1 of 9)




A kT E &gl bk

& &
i . \
fae® €
T dq'",,l fE_Tg'?r
E!Iﬁﬂ.ﬁ - lE = ity

Title : Mar 19-12:22 AM (Page 2 of 9)




2012 1
2. Evaluate I = — dx.
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3. Set up, but don’t evaluate the integral for the length of the curve x = 22, y =3,
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4. Find length of the curve y = = In(sec(mx)) from the point (0,0) to the point {l In \H)

y! = tannx) D |y () =k et ()= sec* ()
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|5. Write out the form of the partial fraction lIl.\l..ll':l.l'.IHiT::.l“ (do not try to solve)
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6. Evaluate the integral [ ox® + 2 412 _ \E‘}_ﬂ
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7. A tank contains 250 liters of pure water. Brine that contains 0.01 kg of salt per liter enters the
tank at a rate of 20 liters per minute. The solution is kept mixed and drains from the tank at a

rate of 20 liters per minute. How much salt is in the tank after ¢ minutes?

Let y = y(t) be the amount of salt in the tank
at time t. Since we are starting with pure water,
y(0) = 0. Now,

dy kg ( L ) ( y kg ( L j
001— ) 20— ) — | = 20— ).
dt ( ) m 250 L ) M

i fc

Thus Skl =l2——y— ] . We can solve this equa-
dt m 25" m

tion as linear or separable. I will solve it as separa-
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both sides yields

1 . 1 .
~5 In(5—2y) = qﬁa‘ + C'. Since y(0) = 0, this gives

, NS I (T
By —Ellllt-'_[]. —ElllL-'J—Ey_] = —t—:lllL 5). Thus
L:'
In(5 — 2y) = —q_—h'_t + In(5). Solve for y:
25
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Hence y = - . ke of salt.
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tervals) to the integral [ Inz dz is accurate to within sir
] K(b - a)’ -
fL'j' < 5 } . where a=1, b 3, and K =
| 2n=
l,, | . =i - -
max|f (x)|forl1 <z <3 =max|—|forl<z <3
}I:-
9 3

hence K = 1. This yields |[E7| < —= .
_ 12n2 — 2400
This vields 1600 < n?, hence n must be atleast 40.

8. What is the smallest value of n so that the approximation T, (the trapezoidal rule with n subin-
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