MATH 112-014 RAHMAN Exam 1 S17 Solutions
(1) We use two sets of “by parts”. First u = 22 = du = 2zdx and dv = e %*dz = v = e~ 7,
I=—x%e""+ 2/x6_$dx

Next u =2 = du =dz and dv = e "dx = v =€~ 7,

I=—2%"%—2ze ™+ /efzdx = ‘ —2%e T —2pe T —e T4+ C ‘

(2) (a) We pull out e and do a straight u-sub on u = e + 3 = du = e®dz,

d
I:eg/;u:631n|u|+C:‘631n(ex+3)+0‘.

(b) We use “by parts”, u = Inz = du = dr/x and dv = xdx = v = 12 /2,
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1= ilenx—i/xdxz §x21nx—1x2+0.

(3) Intersections: (0,0) and (1,2)
Washers: r = z and R = z/4,
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Shells: 7 =y and h =y — y*,
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V:27r/ (yQ—y5)dy:27T [3y3—y6} =
0

(4) Washers: R=e+1and r=1+e¢?,

1
V:w/o [((e+1)? = (1+e¥)?] dy

Shells: h=Inz, r=x+1,

V:27r/ (x +1)Inzdz |
1
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(5) We have to use shells for this one: r = z and h = T sin® z cos® z, then

w/2 w/2
V= 277/ sin? z cos® xdx = 277/ sin? z(1 — sin® ) cos zdz.
0 0
Then we use u-sub, v = sinx = du = cos zdz,
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V= 27r/ (u2 - u4) du=2r | =u® — —u| =22 |
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6) v =3/z—x/12= (1+y?)=9/2% —1/2+22/144 + 1 =9/2% + 1/2 + 22 /144 = (3/x + x/12)2,
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3 T z 36 1 35
L= 242 )dr =31 -
/1 <x+12) T 3nx+24

(7) We use sinhz = (e —e™*)/2,
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(8) k= F/x =10N/(0.1m) = 100N/m = F = 100z, then
1/2

~[1257]

(9) Vi = mr?Ax; = mr; Az = F; = 710%2;Ax; = W, = 710%2,(5 — 2;) Axy,
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W = / 100zdz = 5022
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W= 7r104/ (52 — 2*)dx = 710* [2;102 - 33:3} = r10* [10 - 3} =| = r10* |
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