Solutions of Assignment # 7.

Problem 1.  Evaluate the following integral

a. /t2 el dt, b. /tet2 dt, c. /sin(ln x) dz,

d. /Sin5x cos® x du, e. /(6x2—|—2) cosh(z*+z+1) du,
1

f. /#dx, g. /—dm.

V3 —2x — a2 x2/x? 44
Solution.
a.

2t g, | u=*t du=2tdt | _ 5, ¢ lu=t du = dt

/tedt_{dv:etdt v=¢ ste =2 ftedi=) g _ga p—e
:tget—2t6t+2/et dt =t*e' —2te' +2¢" + C.

b.

/tet2dt:[u:t2, du:2tdt]:/eQu:%—I—C:ietQJrC.

c. First we use substitution ¢ = Inx, so dt = %dw = elt dx. Another way to see this is to write
x = et, so dv = etdt. Then

t t
. . t - o u==ec duzedt __t t
/sm(lnx) da:'—/e sint dt = {dv:sintdt U:—cost] = —¢ Cost+/e cost dt

u= et du = et dt . . .
N [dvzcostdt v—sint | = € costte smt—/e sint dt.
It implies
2/etsintdt:et(sint—cost)—l—()’o,
Thus

t
/sin(lnx) dx—/etsint dt = %(sint—cost)JrC: g (sinlnz — coslnz) + C

(here C' = C/2).

/sin5x cos’ z dr = /Sin 2(1 —cos? z)? cos’x do = [u = cosz, du = —sinzdz]

30 cos’r 2cos®x  cos’x

— (1= 2 :_/ 2_9uda Sy = — L 2w _ _ .
/( u”)* u® du (u”—2u"+u’)du 3+5 7+C’ 3 + 3 - +C




/(63:'2 +2)cosh(z® +x+1)dr=[u=2"+2+1, du=(32*+1)dx]

= 2/coshu du = 2sinhu + C = 2sinh(2® + 2z + 1) + C.

/#dw: fﬁ—“d:ﬁ_/;dx
V3 —2x —x? V3 —2x — x? V3 —2x — x?
First,
1
/de: [u=3—2z— 2% du=(—2—27)dv = —2(z + 1)dz]
V3 =2z — a2

= 1 id/li—\/_+01 \/3—2I—.T2+Cl.

Now note 3 — 2z — 2% =4 — (1 + x)%. We use substitution 1+ x = 2sint, then dz = 2cost dt.

2 t 1
= cos dt =t + (] = arcsin T + C].
2cost 2

1
/ S
V3 =2z —a?
Thus

1
—v3 —2x — 2?2 — arcsin +£E+C’

/ LS
V3 —2x — x?

(here C' = C} + (y)).

g. We use substitution x = 2tant for ¢t € (—m/2,7/2). Then

dr =2sec’t dt and 2 +4=4(tan’t + 1) = dsec’t.

Thus
1 2sec’ t
/ —— dr= / - dt = / 8 gt =[u=sint du= costdi
2212 + 4 (4tan?t)(2sect) 4sin? t
du 1 1
4u? 4u * 4sint *
Now,
4
2 + 4 = 4(tan’*t + 1) = 4sec’t, so cos’t = e
¢ +4

Hence sin?t = Finally, since functions

2+4

x=2xz(t)=2tant and sint

have the same sign on (—7/2,7/2), we observe sint = 75~ Therefore,

1 2+ 4

—————dx =
2?2 +4 4x



