MATH 112-014 RAHMAN Exam I Practice Problem Solutions

Exam I Fall 2016:
(1) Disks/Washers: R =3, r = Inz, then

V:W/le(Q—(lnx)z)dm

Shells: r =3 —y, h =e — €Y, then
1
V= 27r/ (3—y)(e—e")dy
0

(2) k= F/z =10/(1/2) = 20lb/ ft = F = 20z, then

=10t — b

1
W = / 20xdr = 1022
0 0

(3) Shells: # =z, h = h — ha/r, then
" h 1 h 1"
V= 27T/ (hx — —xQ) dr = 2m {—th — —xg] = T2
0 r 2 3r 3
Disks/Washers: 7 = ry/h, then

(4) Intersections: (0,0) and (2,4)
Shells: r = o, h = 22 — 22, then

? 2., 1, 8
V= 27?/ (22* — 2°)dx = 27 [—:c3 — —x4} _ T
0

Disks/Washers: r = y/2, R = ,/y, then

4 2 4
Yy 1, 14 3w
V = — 2 |dy = Iy — = —
7T/0 (y 4) 4 W[zy 127 |, 7 3

(5) Here we have to use shells. r =z, h = 2% — 23, then

! 1, 1" =
V = 27?/ (z° — 2Y)dr =27 | =2t — —2°| = —.
g TR S T0

(6)u:\/§:>du:2‘17‘%,then

I= 2/608(\/§U)du _ 2 sin(v/3u) + C = 2 sin(v/3z) + C

3 NG
(7)
de 1, 1 _, dz\? 1, 1, 1, 1, 1, 1 5,
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8) d(y) =2y = A=2r foﬁy\/l + 4y2dy. We use u-sub, u = 1 + 4y? = du = 8ydy, then

9 9
A= E/ W2y = S/
4 J; 6 1

(9) Here the area is easy,

Ay = mr? = An = V; = dndx; = Fy = 4710%2; = W, = (4710M) 202,
9

= 907r10*

9
=W = 4%104/ xdr = 2710%22
6 6

Exam II Fall 2016:
1) Here we use by parts with, u = r = du = dr and dv = e **dr = v = —e~%%/2, then

2 2 4
4) Using tan® theta = sec’* ) — 1 we get
/ (sec®(z/2) — 1) sec?(z/2) (tan(z/2) sec(x/2)) dz
Then u = sec(x/2) = du = (1/2) sec(x/2) tan(x/2)dx, then

I= 1/(u4 —u?)du = 1 <1u5 - lu?’) +C = % [1 sec’(x/2) — %3603(:1:/2) +C

1 1
I= —ze_% + 5/6_2xd$ = —ge_% ——e T4

2 2\5 3 3

5) This one takes multiple by parts. The first by parts is u = cos 7z = du = —7sin7mz and dv = e"dx =
v = e", then

I =e"cosmer+m / e’ sin(mx)dx

Then we do another by parts, u = sinmx = du = wcos7mx and dv = e*dx = v = e*, then

(e” cosmx + me” sin

I = ¢® cos mr+me® sin rr—m’ / e® cosmadr = (1+7°)] = €* cosmr+me” sinmr = [ = 5

1+
8) Here it’s a straight u-sub, u = 4 — 2% = du = —423dx, then

1 3 3

4/“ u=—qeut+ 0= -4 -2+ O

10) Using by parts, v = Inx = du = dz/z and dv = dx = v = x, then

I—xlnx—/dw—mlnx—x—i—C



