MATH 140 EXAM #4 KEY (SUMMER II - 2010)

1. Avea =30, f(wi) Aw =0, (25—i%) = >0, 25 — 37, i2 = 25(5) — 290 = 70,
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3. The graph of y = v/4 — 22 is below, and is seen to be the upper half of a circle with radius 2. So fEQ V4 —xidr =
1.m(2)?=2r
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da. F'(z)= L[ [/ sintdt] =sin’ 2.
4b. Let ¢(x fl (t + tant)dt, so ¢'(z) = = + tanz, so y = ¢(cosz) by the first part of the Fundamental Theorem

of Calculus, and by the Chain Rule we get y' = ¢/(cosz) - -t (cosz) = (cosz + tan(cos z)) - (—sinz), or equivalently
Yy = —sin x(cos x + tan(cos x)).

5a. = [—4cosf —3sinf|j = [—4cosm — 3sinn] — [-4cos0 — 3sin0] = 8.

5b. f34(38—2|8|)d3+f02(35—2|S|)d8 = f34(38—2(—8))d8+f()2(35—28)d$ = f84 5sds—|—f023ds =229, + 4573 =
30— (=4 +3(2° - 0) = 38

5c. Letu=x—1,sothat z = u+1 and du = dz. Whenm-lwehaveu-O andwhenx—Qwehaveu—l. With

this substitution the integral becomes fo u—+1)y/udu = f (u3/? +u'/?)du = [2 /2 4 2321 =2 4 2 =16

5d. Let u = ¢%. So 4 =20 = ¢d¢> 1du When ¢ = 0 we have u = 0 also, and when ¢ = /7 we have u = .
Now integral becomes [ 3 cosudu = [sm ulf = (sinm —sin0) = 0.

6a. Let u =sinf, so Z“ =cosf = du = cosfdz. Integral becomes [ u®du = fu +C= 7 sin” @ + C.

6b. Let u =1+ + 222, so Z—” = 1+ 4z by some extraordinary coincidence, and then (1 + 4z)dx = du so that our
integral becomes f T=du= [u?du=2u"?+C=2V1+2+22%+C.



6c. Let u =cotz. So Cdl—z = — csc? x, which gives csc? x dz = —du. Now, integral becomes [ —Vudu= —% 3240 =
—2(cotz)3/2 + C = —2Vcot? z + C.

3
7. First we need to find where the two curves f(z) = vz + 3 and g(z) = intersect. Set vz +3 = % to

get 22 + 2r — 3 = 0 and finally = —3,1. For -3 < x < 1 we find that f(z) > g(z), so the area is found to be
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/_13[f(x) ~ g(x)ldz = /_13 (\/JT— ”“";L‘g) d = B(H:&)W - ixz - 24 =5

r+3

1 1 1
1 1 1 1 4
8. V= /0 [7‘(582 - 77(:173)2] dx = TI'/O (22 — 2%)de =7 {3503 - 7x7]0 =7 (3 - 7) = 2—71T



