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Example (47): By Tabular Integration Evaluate 1| =jx2exdx

Sign | f(x) and its derivatives | g(x) and its integrals
3Ly Leiliida s f(x) Al LS5 g(x) Al
+ X2 X
— 2X s eX
+ 2 e’
— 0 B X

| = .[xzexdx =+x%e* —2xe* +2e* +¢

Example (48): By Tabular Integration Evaluate | =jx3sin xdx

sign | f(x) 9(x)
+ | X sin x
— | 3x? *  _cosx
+ | 6X —sinx
— |6 COS X
+ |0 sin x

| = jx3 sin xdx = x*(—cos X) — 3x*(—sin X) + 6xcos X —6sin X + ¢

| =—x3cos X +3x%sinX+6xcosXx—6sinXx+c

43



Exercise (5-1): Evaluate the integrals use integration by part (udv) or tabular

integration method.

No. | Question Answer
1| [x3cos xdx | = x*sin X +3x? c0s X — 6XSin X —6C0S X +C
5 [ % cosh xdx | = xsinhx—coshx+c
* 92 3 3
3 | X" Inxdx I:X?Inx—3+c
e xdx :
4 Sin? x | =—xcotx+In[sinx|+c
3 4 4
5 | X Inxdx =% mx=X ¢
4 16
[ ax 2
6 J& cos bxdx =2b—b2(%eax sinbx+bi2eaX cosbx)+c
a’+
7 Xsin 3xdx | :%cos3x+%sin3x+c
; :sin(ln A | - —xcos(In x)2+ xsin(In x) te
9 | = Ix3exdx I =Ix3exdx =x’e* —3x%e* +6xe* —6e* +cC
[ 2 2
10 | JIn@" +x%)dx | =xIn(a? + x?) - 2x+ 2atan X 4¢
a
[, 2
11 | J X" cos(2x)dx | =L sin2x+ Lxcos2x— Lsin2x+c
2 2 4
12 | | X¥1+xdx =2 0¥ - L @02 +c
3 15
2 2
| =Z(1+x)*?-=(1+x)¥* +c
5 3
3 2 18 48 96
X°+/ X —1dx I ==x3(x=1)¥2 = =x*(x=1)*"? + —x(x-1)""* -——(x-1)"* +¢
13 | X 0007 - B9 B gy B
I =z(x—1 oz +§(x—1)7’2 +§(x—1 32 +E(x—1 ¥ 4c
9 7 5 3
14 .SinZXdX I=%x—%sin2x+c
15 :sin xsinh xdx | = sin xcoshx;cos xsinh x te
* 0
16 | | sec” xdx I :J'(secx)zdx:w+%j(secx)odx=tanx+c
17 [ In(x?)dx I =xIn(x*)—2x+c
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Jal d@@ﬁ&_d

18 | | xtan™ xdx I :%x2 tan‘lx—%(x—tan‘1x+c)
»In X -1 1
-~ l=——Inx——+cC
19 } X3 dX 2X2 4X2 +
20 | [_X& dx | = xe* (_—1)+ex+c
J (1+X)2 1+X
.d3y
21 | ydx

Exercise (5-2): Evaluate the integrals use integration by part (udv) or tabular

integration method.

Answer

No. | Question
1 [ %3 cos(3x)dx

I =£xssin3x+1x2 cos3x—zxsin3x—£cos3x+c
3 3 9 27

2 [ cot* xdx

. 1
| = xcot 1X+§|n‘l+ x2‘+c

3 [ x2e*dx

| = J.xzefxdx — _x% > _2xe *—2e " +cC

4 [ (x + 2)e™dx

I :1(x+2)(eax)—i2eax +C
a a

5 |a j In(x +1)dx
b. '[xln(x+1)dx

a. I =xIn(x+1)—x+In(x+1)+c

2 2

X 1 X 1
b. |—?|n(x+1)—5(?—x)—Eln(X+1)+C

"2 3

6 Ix In 3xdx I=X—-(In3x)—1x3+c
3 9
; '.COS("'I X)dx | = xsin(In x) + xcos(In x) ie
2

8 [ xsec? dx | =xtanx+Injcos x|+c

[ ain—1 2
9 Jxsmn Xax I :X?sin‘lx+%cos‘1x+%x\/1—x2 +C

Exercise (5-3): Evaluate the integrals use integration by part (udv) or tabular

integration method

No. | Question

| Answer

Integration by Parts

Evaluate the integrals in Exercises 1-24 using integmtion by parts (udv) method

1 Ixsinzdx
2

I =—2xcosé+4sin§+c
2 2
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2 I@cos;;@d@ I =gsin7r¢9—izcosm9+c
T T
3 t? costdt | =t*sint + 2tcost —2sint +c
4 .XZSin xdx | =—x%C0S X+ 2XSiN X +2C0S X +C
) 2
3) ,XInXdX =X mx—Lxac
2 4
* 3 4 4
6 IR In xdx =X nx—X e
4 16
7 ) xe™ dx I =gxe2X —le2X +C
4 4
o 1 1
8 ] xe XdX I :_XeSX__eSX +c
3 9
9 _[xze‘xdx | =—x%* —2xe™* —2e7* +¢
10 j(x2 — 2x+1)e*dx | =%(x2 _2x+1)e _%(ZX_Z)eZX +%ez>< e
11 .[tan—l 2xdx | =xtan™ 2x—%|n‘4x2 +]J +c
12 J‘sin‘l 3xdx | = xsin‘12x+%\/1—4x2 +C
| = xtan x+ In|cos x|+ ¢
13 jxsecz xdx | |
| =2xtan 2x + In|cos 2x|+¢C
14 _[4xsec2 2xdx | |
15 Ixsexdx | =J.x3exdx =x%e* —3x%e* +6xe* —6e* +¢C
16 Ix4e‘xdx | =—x%e ™ —4x%e ¥ —12x%e * —24xe * —24e " +¢C
17 j(xz —5x)e*dx | = (x* —5x)e* —(2x—5)e* +2e* +c¢
18 J(xz +X+1)e*dx | = (X% +x+1)e* —(2x+1)e* + 2* +¢
19 j x%e*dx | = x%* —5xe* +20x%e* — 60x2e* +120xe* —120e” +¢
X2e4xdx :1 2 4x_1 4% i 4%
20 j | 4xe 8xe +32e +C
21 je‘ sin xdx I:e‘ sinx+e” costrC
-2
29 Ie‘ COS Xdx | = e 'sinx—e" cosx+C
2
2
23 je " cos 3xdx 1= 2 Le2r ginaxr 2> cosax |+
13( 3 9
) - —
24 je " sin 2xdx I =Te‘zx cos ZX—%e‘2X sin2x+c
Using Substitution

46




Jbal Jald e o Laliey) Al e alaad) - 450N Ads jall - Ciludaly )l and - ciligd Ay a1 4308 -y S5 daaly

Evaluate the integrals in Exercises 25-30 by using a substitutioo prior to
integration by parts.

25 | [’ dx |=§( 3x+9-e¥% _ ) ¢

26 | [x1-xdx I=—§(1—x)3’2+§(1—x)5’2+c

2

2
X
27 Ixtan xdx |:_?+xtanx+ln|cosx|+c

28 Iln(x+x2)dx | =xIn(x+x?)—2x+In[l+x+c
29 Isin(ln X)dx |-~ xcos(In x)2+ xsin(In x) e
2 2 2 2
30 | Jxnx*ox =X ) =X nx+ X 4e
2 2 4

Evaluating Integrals
Evaluate the integrals in Exercises 31-50. Some integrals do not require

integration by parts.
2
31 jx-secx dx I :%In‘secx2 +tanx2‘+c
32 jcosJ_ | =2sin/X +¢
33 jx(ln x)%dx | = l(ln x)22(m —l(ln x)e2no +192(In )
2 2 4
34 ji P
x(In x)? In x
35 '[In—xd S
X X
36 | (9 gy g
X 4
EE
38 _[Xsexsdx | =%X3ex3 —%ex3 +C
39 jxsxlx2+1dx | zlxz(xz +1)¥2 _g(xz 4152 ¢
3 15
2 g 3
40 .[X -sinx“dx I=—%cosx3+c
41 jsin3xcostdx I =—§sin3xsin 2x—gc053xc052x+c
42 jsin2xcos4xdx I :lsin 2Xsin 4x+1c052xcos4x+c
43 J'ex sin e*dx | =—cose* +c
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N _ oax
Jx
45 _fcosﬁdx I =24/xsin/x +2cosv/x
46 J.\/;e&dx | =2xe"* —4/xe’* + 46’ + ¢
2r 2 _4
47 | [o?sin26d6 i
. 8
2 3(4_72_2)
48 X3 cos 2xdx -
g =
2
49 jtsec‘ltdt M
2.3 9
1/y/2 _
] 12
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