Answer key for midterm, Math 104, 2008

1. f'(z) = 1002%, f"(z) = 99002%. For 0 < x < 1, |f"(z)] < 9900, so
K = 9900. ,

9900(1 — 0)
= 7 <0.01

12n2 = 0.0
) 9900 990000
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12-0.01 12

n > 50v/33.

Thus, N = 50v/33.
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2. Note that lim, .o <=2 is 8 type. So we apply L’Hospital’s rule.
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4. Let u = /r, v’ = x, 2udu = dx.

/cos Vaxdr = /2u cos udu
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Integration by parts with f = u, ¢’ = cosudu.

/cos Vzdr = /2u cos udu = 2 <u sinu — /sin udu)

= 2usinu -+ 2cosu+ C

= 2yxsinvz 4+ 2cosvz + C.
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7. Find the partial fractions expansion :
x3 — 3z A B Cx+D

G122+ z-1 @12 21




Az —1)(22+ 1)+ B(z? +1) + (Cz + D)(z — 1)?

(z —1)*(2* +1)

By comparing the numerators, we get
23 —3r=(A+C)a® —(A-B+2C—D)x* +(A+C —2D)x— (A—B— D).

Solve the linear equations

A-B+20-D=0,

A+C =1,

andget A=1,B=-1,C=0,and D = 2.
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8. Note that —~ < 8% for x > 1.

2T

00 t
/ idx = lim e "dr = lim [—efx]i
1

et t—oo Jq

t—o0

= tlirn (—e ) +1/e=1/e

So this integral is convergent. Then, by the comparison theorem, || 100 L dx

is also convergent.

9. Integration by parts with u = tan™! x, dv = xdx.
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10. Let y = (cosz) 7= and take the natural logarithm on both sides.
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11. Note that In(z?) = 21n |z| has an infinite discontinuity at z = 0.
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12. Let z = 2sinf, dx = 2 cos 6d0b.
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13. We first note that by letting v = /z, u? = x, 2udu = dr,
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14. Fory=-e7, g—g =—e " 4/1+ (%) =V1+e 22,
o
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= 7(vV2+1n(1+Vv?2)).

Note that, with u = tan§, du = sec? 6d6
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15. For the given curve,

by the fundamental theorem of calculus, and so
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