MATHEMATICS 152 98-2 Solutions for Assignment 5
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2. Ixcosxdx = Xxsinx —Isinxdx = xsinx + cosx + C.

1 1 1 1
4. lenxdx: Elenx—J'Exdxz §x2lnx— Zx2+C.

sin ©
cos 0

10. [Bsec?6d6=6tan6 - [tanBdO =6tan 6 - [ d6 =6tan6 +In|cos6|+C.

12. It3etdt = t3et —13t2etdt = t3et — 3t2et +-[6tetdt = t3et — 3t2et + Gtet —I6etdt =

= t3et — 3t2et + 6tet — 6et + C = (13 — 3t2 + 6t — 6)et + C.
(You could do something similar for IP(t)etdt, where P(t) is any polynomial;
eventually you would differentiate the polynomial to death.)

4_16 _ 28
3In4

4 4 4
18. [jtintdt=3w2int]| - [} 502dt= FTina- ger]]= 2.

3
3 Aax2 — l 2). X2 _l 2AaX2 _ X2 _l 2 XZ_l X2 —
24, Ixe dx—I 5> X2)-(2xex)dx = 5 x%e Ixe dx = 5 x2e , € +C=

= Z(x2-1)ex+C.

30. Isin(ln X) dx :Ixsin(ln x)-% dx = =xcos(Inx) +Icos(ln x)dx =
= —-xcos(Inx) +Ixcos(lnx)-% dx = —=xcos(Inx) + xsin(Inx) —Isin(lnx) dx.
So 2J’sin(|n x)dx = =xcos(Inx) + xsin(Inx) + K, and

Isin(ln X)dx = - %xcos(ln X) + %xsin(ln X)+C= %[sin(ln X) — cos(Inx)] + C.
38. (a) Icos”xdx :J’cos”—lxcosxdx =cos""1xsinx + (n - 1)Icosn-2xsin2xdx =
=cos""1xsinx + (n - 1)Icos”‘2x(1— cosZx) dx =

=cos""1xsinx +(n - 1)Icos”‘2xdx -(n- 1)Icos“xdx.

So nJ’cos“xdx =cos"~1xsinx + (n - 1)Icos”-2xdx, and
n-1
n

1 )
J’cos“xdx =5 cosn~lxsinx + Icos”—Zxdx.



1 : 1 1 . 1
(b) IcosZde: 5 cosxsinx + Ejldx: 5cosxsinx+ 5x+C=

1. 1
= 4 sin(2x) + 5 x +C.
1 : 3
4 = * cos3 S 2 =
(c) Icos xdx =, cos3xsinx + 4‘[cos xdx =

1 . 3/1 . 1
= - 3 — 1 = — =
4 €COS®XsIinX + 4(Zcosxsmx+ 2x) +C

1 , 3 , 3 1. 1. 3
= - 3 - - = s -
4 COS3XsinX + gcosxsinx + ¢ X +C = ,sin(2x) + 5, sin(4x) + gx +C.

42. Ixnexdx = xneX —J’nxn‘lexdx = xnex — nIxn‘lede.

46. J'x4e><dx = x4ex — 4Ix3e><dx = x4eXx — 4x3eXx + 12J’x2e>< dx =
= x4ex — 4x3ex + 12x2ex — 24Ixexdx = x4eXx — 4x3eX + 12x2eX — 24xeX + 24J’e><dx =

= x4eX — 4x3eX + 12x2eX — 24xeX + 24eX + C = (x4 —4x3 + 12x2 — 24x + 24)ex + C.

48. y=5Inx meets y =xInx atthe y
point (1, 0), where Inx =0, and also
at the point (5, 5In5), where x =5.
Between these points Inx >0 and

x <5, so y=xInx is the lower curve )
and y =5Inx is the upper curve. y=5Inx ~
The enclosed area is given by ’
J’i(SInx - xInx) dx :Ii(S - X)Inxdx =

1 5 1 .5(5-x)2 [ \y:xlnx
- —_ — —_ 2 — o S
> (5-X%) Inx]1+ 2‘[1 o dx /o,

(5,5In5)

- 165025 —
=0+ 3 (% ~10x) o= (1.0)

1 1 5
- = - = y2 = i
5 (25|nX 10x+ 5 x )] 1 For Exercise 48

= 2(25In5 - 28) = 12.5In5 - 14.
See graph above and to the right.
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2 1 . 2 w2 1 2 n
2 =5 + > + = =
2. IO cos2 x dx 2cosxsmx] IO dx=0 ]0

Alternatively J’O ? cos2x dx = J’o Md ( X + *Sln(ZX))]

Alternatlvely (and the laziest way of all)if u= 5 —x sothat du=-dx, then
2 - - 2 2
J’O cos2 x dx Imzs'n udu = J’O sin2u du.
The name of the variable of integration is |rrelevant o) J’ ?sin2udu = J' sm2xdx
T2
2 2 2 2
and thus J’O cos2xdx = .[0 sin2udu = J' ?sin2x dx = .[0 [1 cos2x] dx.

W
Consequently 2J’O COSZXdXZIo 1dx:x]02: g and IO ? cos2x dx = E.

6. Isin“rx cos3xdx = J’sin4x (1 - sin2x) cos xdx = J’(sin4x - sinéx)cos xdx =

1 . 1 .
= S5y — = Ty +
5 SIN° X 7 sin’x + C.

10. Isin(x+ g) cosxdxzj'%%ing +sin(2x+ g)%jx:
= (%sin g)-x— %cos(2x+ g) +C= %x— %cos(2x+ g) +C.
Alternatively Isin(x + g) cos x dx :I[sinxcos g+ COs X sin g]cosxdx =

1+cos (2x)D

= 10s2

Ig—smxcosx+ 5 COs2X dx IH—sm(Zx)+
= —gcos(Zx) +ZX +§sin(2x) +C. These answers really are the same.
14. Ix sin3(x2) dx = J’x sin2(x2) sin(x2) dx = J’x [1 - cos2(x2)]sin(x2) dx =

= J’[(sin(x2) -X — cos2(x?) sin(x2) -x] dx = — %cos (x2) + %0053(x2) +C.

26. Itan3 xsec3xdx = J’tan2 xsec2x (sec xtan x) dx =
= J'[sec2 X — 1] sec?2x (sec xtan x) dx = J'[sec4 X — sec2x](sec xtan x) dx =

1 1
= gsec5x— gsec3x +C.



36. Icot3 xcsc4xdx = I cot3x[cot2x + 1]cscZ2xdx = J’[cot5 X + cot3x]csc2x dx =
1

__1 1

= - g cotéx — ; cotx + C,

42. Isin(3x) sin(6x) dx :J’sin(Sx) [2 sin(3x) cos(3x)]dx = J’Z sin2(3x) cos(3x) dx =
= %sin3(3x) +C.

Alternatively J’sin(3x) sin(6x) dx :J’% [cos(3x) — cos(9x)]dx =

= S|n(3x) - S|n(9x) + C. These answers really are the same.

48. (a) Isinxcosxdx = J’(— COoS X) ((%( cos x) dx = - %COSZX +Cy.

(b) J’sinxcosxdx:J’sinx &smx)dx— ;S|n2x+C2

(c) J’sinxcosxdx:J’%sin(Zx)dx——%cos(Zx)+C3.

(d) Isinxcosxdx = —CO0S X-COS X —Icosx-sinxdx, hence
ZIsinxcosxdx = -cos?x + K; and Isinxcosxdx =- %COSZX +Cy.
Alternatively Isinxcos x dx = sinx-sinx —Icos x-sinxdx, hence
ZIsinxcosxdx =sin2x + K, and Isinxcosxdx = %sinZX + Co.

Here C,=Cq - 5 and C3=C; -

50. Intheregion 0<x< ]21 the y

curves y =sinx and y = 2sin2x y=2sin?x —
meet at (0, 0) and at (176, 1/2), A
since sin0=0 and 2sin(176) =1

For 0<x<E y = 2sin2x is the

AL = X

Ty =sinx

lower curve; for g <X< 5 , Yy =sinXx g
(1v6, 1/2)

is the lower curve. Thus the height of the region

is sinx —2sin2x for 0<x < g

The height is 25|n2x sinx for gSX g
The area is J’ [smx 2 sin2x] dx +J’ 2

in2x — sin x]dx =
—J'O [smx+cos(2x)—1]dx+I$2[ sinx — cos(2x) + 1]dx =

( COS X + *sm(Zx) )] (cosx— §S|n(2x)+x)]m6—
See graph above and to the right.
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56. Using the method of washers, the volume is
V= T[J':Z [(1-0)2 - (1 - cosx)2]dx =
= nﬂ)vz [2cos x — cos2x]dx =
= nIS/z(Zcosx— %ﬁl)dx:
-,-[2

, 1 1. 2
:n(Zsmx— 5 X= 4*S|n(2x))]O =2n- .

The method of cylindrical shells can also be

used, but it involves integrating (1 —y)cos-1ly.
That integration (by parts) is somewhat tricky.

©0,1)

(W2, 0)
For Exercise 56
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