Integration 2

Find:
@ [(1-Vx)dx (ii) f;z_r\@ sin x dx (iii) fog —cos2xdx  (iv) [6e3**>dx
V) [xV4—2x2dx (vi) [xcosxdx

@) f(l—x/?)dx=x—§x%+c

(i) ng\/?sinxdx=[—\/§cosx] —\/§cosg+\/§cos%= ( )
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Il

z _ 1 z _ sin(2x) % sm sm(o) 1
(iff) [ —cos2xdx = [#—cos2x d(2x) = [_T]o I l —

(iv) [ 6e3**5dx = gf e3**5d(3x +5) = 2e3**5 + ¢

3 3
V) [xV4—2x2%dx = —if\/4—2x2d(4—2x2) = —%x§(4—2x2)5+c = —%(4—2x2)5+c

(vi) [xcosxdx = [xd(sinx) = xsinx — [sinxdx = x sinx + cosx + ¢

Evaluate [ sin? x cos? x dx.

[ sin? x cos? x dx =if(2$inxcosx)2 dx =%fsin2 2x dx =§f(1—cos4x)dx

1 sin 4x
=—(x— " )+c

Evaluate [ x?%cos™'x dx.

[ x%cos™x dx = %f cos x d(x®) = %[x3cos‘1x — [ x® d(cos™1x)], integration by parts

= :x3cos_1x — [x3 (— \/%)] = %[x%os‘lx + f%xzdx]

[ 3. -1, 10 x? _2]
=3 |xcos™x me x?)

1-

= xcos x——f J(ll—;)d(l—x)]

wl»—\

= :x3cos‘1x - %f(l - xz)_%d(l —x?) + %f(l - xz)%d(l - xz)]
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1- 1 (1-x2)2

==|x3cos~ x——( f) +—( f) +c
2 2 2 2
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1 _+2)\2
=§ x3cos"1x—(1—x2)5+% +c

4. Find by integration by parts [ x3 e *"dx.

[x3e ™ dx = ——fx d(e™*") = - [ 2e=" — [ d(x?)] = — [ — [ 2xe~*"dx]

= —%[xze"‘2 +e | +c= —%e"‘z[x2 +1]+¢
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Evaluate fo a2—2ab cos 0+b?

) 1 ) 2dt 2dt
Let t =tan=, dt=Z-sec’=df = df =—;=
2 2 SeczE 1+t2

1 sinzg
28 2 9 coszg—sinzg coszg 1-t2
cos @ = cos? ——sm 4 = —g =
2 sin2Zicos?? sin2z 1+t
2 2 Z+1
COSZE
When 6 =n, t =00 . When 6 =0, t=0
2dt
J'TL' deo _ J‘OO 1+£2 foo 2dt _J'OO 2dt
0 a2-2abcos6+b2 Y0 2 Zab( )+bz 0 (a2+b2)(1+t2)—-2ab(1-t2) 0 (a-b)2+(a+b)t2
+

= oy s = et ()], = 22 (3),
_(a+b)2f0 (a;b)2+t2_(a+b)2 — tan™' (— 1:0 === a>bhb

a+b

Evaluate | cos 2x cot 2x dx

cos? 2x 1-sin? 2x 1 . dx
[ cos2xcot2xdx = [——dx = [ —f[ —stx]dxzf——fstxdx
sin 2x sin 2x sin 2x 2sinxcosx
1 ~sec?x d(tanx . 1 1
== dx — [ sin2xdx = f¥ [ sin2xdx = = In|tanx| + = cos 2x + ¢
2+Y tanx tanx 2 2

1
Evaluate | %dx

I=fln—xd =—iflnxd(xi4)=

_ % [x_l‘*ln X — fx% d(In x)] , integration by parts



1|1 1 1 1 1 1 1
—lminx =I5 (5)] = —aatnx+ ffmde = — g - o de

x* \ x

(Youmay put u =Ilnx,dv = i—x in the integration by parts.)
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8. Evaluate [(3t+ t?)sin(2t) dt.

J(3t +t?)sin(2t) dt = — [ (3¢ + t2) d[cos(2t)] = —[(3t + t2)cos(2t) — [ cos(2t) d(3t + )]

— (3t + t2)cos(2t) + [ (2t + 3)cos(2t) dt = — (3t + t2)cos(2t) + 7 [ (2t + 3) d[sin(2¢)]
_%(St + t%)cos(2t) + i [(2t + 3) sin(2t) — [ sin(2t)d (2t + 3)]

— (3t + t2)cos(2t) + 7 [(2t + 3) sin(2t) — 2 [ sin(2¢) dt]

— 2 (3t + t2)cos(2¢) + 7 [(2t + 3) sin(2¢) + cos(26)] + ¢

[(2t + 3) sin(2t) — (2t% + 6t — 1)cos(2t)] + ¢
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9. Evaluate [x3Inxdx.

[x3Inxdx = iflnxd(x“‘) = %[x“‘lnx — [x*d(Inx)] =%[x4lnx—fx4‘%]

i[x4lnx—fx3dx] =i[x4lnx—x:4]+c=1—16[4x4lnx—x4]+c

10. Evaluate [t%In(1+ t3)dt.

[ In(1 + ) dt = gfln(l +13)d(1+t3)

%[(1 +t3)In(1+t3) — [ (1 +t3)dIn(1 +t3)] (integration by parts)
é[(l +)In(1+t3) — [ (1 +1t3) 13:; dt] = i[(l +t3)In(1 + t3) — [ 3t2d¢]

S[A+)In(1+6) - 3] +¢
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