Math 191 HW 3 Solutions
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Letuflfcosi:>du7581n1dt:>2dufsmldt Then [(1 fcosé sin & f2u2duffu3+07
2(1—cosi)¥+C

Let u = y*+4y*+1 = du = (4y*+8y)dy = 3du = 12(y>+2y)dy. Then [12(y*+4y*+1)(y*+2y)dy =
[3uwitdu=u?+C=(y* +4y* +1)*+C
a. Let w = b + 8 = du = 5dzx = 1/5du = dz. Then
1/5(2ut/?) + C = 2/5u/? + C — 2/5/55 + 8 + C'
b. Let u = /b +8 = du = 1/2(5x + 8)~/?5dx = 2/5du = \/% Then [
2/5du + C = 2/5/5x + 8+ C

Let u=2—2 = du = —dz = —du = dz. Then [3/(2 — 2)*dz = [3(—du)/u® = =3 [u2du =
3wt/ (-1)+C=3/2—z)+C

i %ﬂr f5 du = 1/5 [u=2du =

\/ﬁ = [2/5du =

Let u =14z = du = % = 2du = dx/\/x. Then f%dx = [u3(2du) = 2(ut/4) + C =
121+ )t +C

Let u = 2 + sin¢t = du = costdt. Then [ (23_2‘1’5’;)3& = [6/uddu = 6ul —2)/(—=2) +C = —3(2 +
sint)=2 +C

a. Let u =2 —1= du = dr;v = sinu = dv = cosudu;w = 1 +v? = dw = 2vdv = 1/2dw = vdv.
Then [ 4/1+ sin®(z — 1) sin(z — 1) cos(z — 1)dz = [ /1 +sin?usinucosudu = [vv/1+v2dv =
[ Vw/2dw = 1/3w3/?+C = 1/3(14v2)3/2+C = 1/3(1+sin® u)*/24+C = 1/3(1+sin®*(z—1))*/2+C

b. Let u = sin(z — 1) = du = cos(x — 1)dz;v = 1 +u? = dv = 2udu = 1/2dv = udu. Then
[ /1 +sin®(z —1)sin(z—1) cos(z—1)dz = [uy/1+u2du= [/v/2dv = 120324 Cv3/2/3+C =
(1+u?)??/34+C =1/3(1 +sin*(xz — 1))3/2 4+ C

c. Let u = sin?(z — 1) = du = 2sin(z — 1) cos(z — 1)dx; 1/2du = sin(xz — 1) cos(z — 1)dz. Then
[ /1 +sin®(z — 1) sin(z —1) cos(z — 1)dz = [ /u/2du = 3 12“ L 10 =1/3(1+sin(z—1))32+C

a. Let u = 1+ 0%% = du = 3v'/2/2dv = Zdu = 10y/vdv;v =0 => u = 1,v =1 = u = 2. Then

1 2 2
Jo pe¥epdv = [} Fpdu= -3 [2]] = —20/3[1/2 - 1/1] = 10/3

b. Use the same substitution as in part (a); v =1 = v = 2,0 =4 = u = 1 +4%2 = 9. Then
4 10 9 9
) s dv = [} Fpdu=—% [1], = —20/3[1/9 - 1/2] = 70/27

+v3/2)2 3u? u

a. Letu—2+tan = du =
u=2. Thenf (24 tan §

sec? dt:>2du—sec dtt:%ﬂiu:2+tan(%’r):1,t:0:>
sec? fl uw(2du) = [u?]? =22 -12=3

1
2
t
2

b. Use the same substitution as in part (a); ¢ = 72’” = u=1,t=m/2 = u=3. Then ffﬁZ(Q +
tan §) sec? Sdt = 2f13 udu = [u?]3 =32 - 12 =8
AREA = Al + A2
Al: For the sketch given, a = —2 and b = 0; f(z) — g(z) = (22> — 22 — 5x) — (=2 + 3z) = 22° — 8z =
A1 = [°,(20% ~ 8w)dw = |3 — %}: —0—(8—16) = 8;
A2: For the sketch given, a = 0 and b = 2; f( )—g(x) = (=22 +3z) — (—223 —2? —bz) = —223 + 8z =
A2 = [ (-2 + 8a)dn = [~ 2 + %]O =0~ (-8+16) =8



Therefore, AREA = Al + A2 = 16.

5.6: 40 AREA = A1+ A2+ A3

Al: For the sketch given, a = —2 and b = 0; f(z) — g(x) = (23/3 —2z) —x/3 = 23/3 — 42/3 = Al =
0
1/3[%,(a® — dx)de = 1/3 % — 22?] L =0—1/3(4—8) = 4/3
A2: For the sketch given, a = 0 and we find b by solving the equation y = 23/3 — x and y = /3
simultaneously for z: 2%/3—2 = 2/3 = 23/3—42/3 =0 = 2(2-2)(z+2)/3=0=2 = -2,2 = 0,
orz=2s0b=2;f(x)—g(x) = (z/3)—(—23/3—x) = —1/3(23—42) = A2 = —1/3 foz(x3—4x)dx =

1/3 [—2x2 - %}Z = 1/3(8 — 4) = 4/3;
A3: For the sketch given, a = 2 and b = 3; f(x) — g(z) = (23/3 —2) — /3 = 23/3 — 42/3 = A3 =
1/3 [} (e — da)de = 1/3 [ % - 21:2}2 — 1/3[(81/4—2-9) — (16/4 — 8)] = 1/3(81/4 — 14) = 25/12;

Therefore, AREA = A1 4+ A2 + A3 =19/4.

5.6: 46 Limits of integration: 7 — 222 =22 +4 =322 -3=0=3@x - 1)(z+1)=0=a=—-1land b =
3
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1 f(a) —g(z) = (T—222) — (22 +4) =332 = A= [1 (3 32%)dx =
(—1+1/3)] =6(2/3) =4

a. A = m(radius)? and radius = /z = A(z) = mx

b. A = width - height, width = height = 2/z = A(z) = 4z

c. A = (side)?and diagonal = v/2(side) = A = M; diagonal = 2y/z = A(z) = 2z

d. A= %(side)Qand side = 2/x = A(z) = 3z
A(y) = 1/2(eg)leg) = 1/2(y/T= 1 — (—/T= ) = 1/22(/T= 32 = 21— ?)ic = —1,d = 1;V =
S AWy = [1, 200 = )y =21y — /3Ly = 4(1 - 1/3) = 8/3

R(y) =2—y"and r(y) = 1=V = [T x([RW)P~[r(y)])dy = [y 7([2=y"*]2=1)dy [y m(4—4y*/*>+

y*/3 —1)dy = 7[3y — 3y*/3 + 3y°/3 /5]y = 7(3 — 3+ 3/5) = 31/5

a r(y)=0and R(y) =1-y/2=V = [Zr(R)* — [rW)])dy =7 [f(1—y/2)%dy =7 [[(1—y+
v/ dy = 7ly — y*/2 + y3 /12 = w(2 — 4/2 +8/12) = 27/3

b.r(y) = 1and R(y) =2~ y/2 = V = JEr(RW)P — )Py = 7 [F12 — y/2)> — Ldy =

7'rf0 (4—2y+y?/4—1)dy =7[3y —y*> + y3/12]2 = (6 — 4 + 8/12) = m(2+ 2/3) = 87 /3

a. A cross section has radius r = /2y and area 72 = 27y. The volume is f05 2rydy = 7[y?]) = 257.
h) = [A(h)dh, so & = A(h). Therefore 4 = 9 . 40 = A(h) . dh o dh — L. 4V For

dt dr - dt dt> 50 ar = ARy~ at-
_ . dh _ 1 _qunit®
h = 4, the area is 2m(4) = 87, s0 ¢ = 5~ - 3~5ge-



