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dx
X — /X

Let U=+/x =u? =x= 2udu = dx

Example (16): Evaluate |

dx  f2udu [ 2udu _p du B B B
IX_&‘qu_u_Iu(u—1)_2Iu—1_2|n(u D+c=2In(x-1)+c

dx
Example (17): Evaluate
ple (17) I1+“\/;
Let u=x"* = u*=x = 4Auidu=dx

3 3 . 3
I dx :j4u du:4.[(u +1 1)du:4.[(u +1)du_4J- du
1+4/x 1+u 1+u 1+u 1+u

2 3 2
=4I(U+1)(U qu1)0|U_4'[0|_u=4(u_—u—+u)—4ln(1+u)+c
1+u 1+u 3 2
X3/4 Xl/Z

—7+x“4)—4ln(1+ x')+c

3
Example (18): Evaluate [+/x-+1dx
0
O sy JBa 138 Jaia

3 3273
— _(X+l 2 14
¢ ! =" =38 D=3
0

® uU=Jx+1=Uu’=x+1=u’-1=x= 2udu =dx
X=0=u=+vX+1=+40+1=1
X=3=U=+X+1=+/3+1=2

3 2 2 3
J.\/x+1dx =.|.u(2u)du = 2Iu2du =2{%} = 2(2—% _1
0 1 1
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Example (19): Evaluate 4d

24+2x+3
Oty ey JU) 138 ot
° J‘ X+1 J- 2(X+1)
NG +2x+3 x2 +2x+3

__J- 2(X+1) _eXD) =2

In‘x2 +2x+3‘+c
X2 +2x+3

® let u=x*+2x+3 = du=2x+2

| =J-X4+1dx—£J'de

2924 2x+3

> =1J'd—uzlln|u|+c=lln‘xz+2x+3+c
X +2x+3 2 2°u 2 2

Example (20): Evaluate [tan®2xsec® 2xdx

Let u=tan2x = du=2sec? 2xdx

1 1¢ 3 u (tan 2x)*
| = [tan®2xsec? 2xdx = = | (tan2x)®(sec? 2x).(2)dx == |u du=—+c=~—2+¢
| > [ (n2x)° (sec® 2.2k = | 5 .
Exercise (2-1) Exe. (5.5) page 290 calculus-12

No. | Question | Answer

Evaluating Indefinite Integrals
Evaluate the indefinite integrals in Exercises 1-16 by using the given
substitutions to reduce the integrals to standard form.

1 J2(2x+4)5dx, u=2x+4 | :%(2x+4)6+c
o | [7NTx=1dx, u=7x-1 | :§(7X_1)3/2+C

3 J'Zx(x2+5)4‘dx, u=x’+5 | =%1(x2+5)_3+0

4x° 4 O
4| oy v S
5 f(3X+2)(3X +AX)TOX, U=3x"+4x | | :i(3x2+4x)5+c
10
1/3 3
J' N dx, u=1++/x 2( )
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y [sin3xdx,, u=3x I = 2Leosaxac
8 _[xsin(sz)dx, u=2x? | :%cos(2x2)+c
9 Iseth.tan2t~dt,u=2t I=%sec2t+c
ty, . t t
10 I(l_COSE) smEdt, u:l—cosE I =§(1—cos%)3+c
11 | 9r2dr e | =—6J1-r° +c
Vi-r?
12 | Jlay +ayt iy ray)dy, | 1=(yt+4y*+1)P e
u=y'+4y*+1
Ry 2 (7 2 _ y3l2 _
13 [¥xsin® ("2 =, u=x"* -1 (x3’2 ~1)- sm(2x3’2—2)+c
1 1 1
14 | [oroost e, u=—= | =2—;L—%sm( %)t
2 —
15 Icsc -26'cot2¢9-d0 a =—100t226?+c
a. using u =cot 26 4
b. using u=csc20 b. 1 :_Tlcs(;2 20 +c¢C
16 IJS— a. Izéx/5x+8+c
X+8
a. using u=>5x+8 b. | :3«/5x+8+c
b. using u=+5x+8 5
Evaluate the integrals in Exercises 17-50.
17 | |V/3-2sds | =%1(3—25)3’2+c
18 j\/51_4ds I=§\/55+4+c
S+
19 | Jevi-6%de | 25(1_02)5/44_(:
20 | JanT-3rey = 7-3y) " e
1 -2
—————dx =
21 J‘\/;(lJr&)z | 1+\/;+C
29 Joos(3z-+4)dz | :%sin(32+4)+c
2
23 Jsec (3x+2)dx I =%tan(3x+2)+c
2 2
24 _[tan X -sec? X - dx I=%tan3x+c
g X X 1. ¢,X
25 sin” —-cos — - dx I ==sin®(2)+c
Jsin° 2 -cos 2 55’ (3)
7 X 2 X 1 X
26 tan’ = -sec? = - dx | ==tan®(2) +¢
I 2 2 4 (2)

9




Jbal Jald e o algie ) ALl e alaal) - 40U A pal) - ciludaly ) and - ciliall 4 ) A0S - ey S5 daala

9 3
27 | [ric,-Ddr | = -1
J 18 (18 )°+c
28 Ir4(7—{—o)3dr | =—71(7_£)4+C
29 (R I =_?2cos(x3’2 +1)+c
30 I =—2cse(” "y +c
sin2(2t+1) it | = 1
31 Icos () 2c0s(2t +1) e
32 J‘SECZtanZ IZZM‘I‘C
\/Secz
33 Itizcos(;—l)dt I =—sin(%—1)+c
34 J‘%cos(\ﬁ.h’g)dt | :2Sin(\/¥+3)+C
1 1.1 1 .1
35 'f?cosgsmgde | :_Esm25+c
cos~/6 2
| =-2 =—
36 Ifsun > 7590 csc/6 +¢ Al
37 jt (L+t)dt I =i(1+t4)4+c
16
x—1 2 1\s/2
l=2@-=
38 J’ = dx 3( X) +C
1 1 2 3/2
= [2-= 1=<(2-
39 sz 2~ dx A X) +c
1 [x*-1 _l __3/2
40 '[F de _3( ) +C
x* -3 _3 3 a2
41 J.\/ - dx _27(1 X) e
x* | =< (x8—1)%?2
42 | 0 3(>< )" +c
X(x —1)"%dx I NN C I T
43 j I 12(x 1) +11(x D +c
44 J.X'\/4—de | =E(4_x)5/2_§(4_x)3/2+c
a5 | JO+D2A—x)°dx | :%1(1—x)8+$(1—x)7 —%(1—x)6+c
46 [ (x+5)(x~5)"dx = g (x5 + % (X—5)*3 4 ¢
47 IXsVX2+1dX I =%(x2+1)5’2—%(x2+13’2+c
ag | [V +10x | =§(x3 +1)%2 —%(x3 + 172 4 c

10
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49 -f(x X4)3 I =—%(x2—4)‘2+c
X | =—(x—-4)"'-2(x—4)?+c
50 J-(X—4)3 d

If you do not know what substitution to make, try reducing the integral step by
step, using a trial substitution to simplify the integral a bit and then another to
simplify it some more. You will see what we mean if you try the sequences of
substitutions in Exercises 51 and 52.

J~18tan2x-seczx S e 6 e
o1 (2+tan® x)* O 2+tan’x
a. u=tanx, v=u®, w=2+v b 6
. l=————— ¢
b. u=tan®x, v=2+u 2 +tan® x
_ 3
C. u=2+tan’x S el 63 e
2+tan” X
52 jwll+sin2(x—1)sin(x—l)cos(x—l)dx a. | =%(1+sin2(x—1))3’2+c
a. u=x—-1,v=sinu, w=1+Vv* 1 _ /
b. u=sin(x-1), v=1+u? b. 1 :§(1+sm2(x—1))3 St
C. u=1+sin’(x—1
(=1 C. I:%(1+sin2(x—1))3’2+c
Evaluate the integrals in Exercises 53 and 54.
53 I(2r—1)cos,/3(2r—1)2+6OIr %Sin 32r—1)7+6 +c
J3(2r-1°+6
i 4
54 J‘ sm\/g do +C
6cos* /6 cos /0

Exercise (2-2): By a simplifying substitution method evaluate the integrals.

Exe.(3-12) —page ( 398) -

S 2 ) el pitall Jlaal 48yl aladily

blue book

No. | Question Answer
1 %52 + 3 dx | :%(2+X3)5/2 _g<2+xs)3/z e
2 e \/_ | :—X+4\/;—4|n(1+\/;)+c
‘ 1+J_
3 L\/L | =%(1+2x)3’2 _%(1+2x)+8\/1+ 2x—12|n(\/1+2x +3)+c
7 3+V1+2x
4 ~ 1+xdx I =sin™ x—v1-x* +¢
1-x
> % =;(2+X)7’4—§(2+x)3’4+c
T (2+x
6 « dx |=_—2tanh‘“/x+9+c
Y XA/ X+9 3 3

11
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7 | ¢ e¥dx | :%(1+ex)3’2—2\/1+7+c
" V1l+e”
8 _.\/XS—XZdX I :é(x—1)5’2+§(x—1)3’2+c
9 e dx I =2vx —2In@+/x)+¢
J1+x
10 | [ XdX L= Lo/ -1
T (43X -1 e
11| [xJ/2x-1dx I=%(2x—15’2+%(2x—13’2+c
12 | ¢ dx | =—2tanh*(v/x+5)+c
* (X+4)Vx+5
13 [ dt I =%In[cos(2005’1 t)]—%ln[sec(Zcos’1 t) +tan(2cos ™ t)]+%cos’1t+c
Tt—y1-t?
e tdt
Y e | =V1-t2 +In(l—1-t?)+c
14 - Jx dx Izgxs"‘—x +gx3’4—2x”2+4x1’4—4ln(xl’4+1)+c
Y1+ 4/x
15 | ¢ 7x%dx I=Z(1+x4)”2+c
J (1+X4)1/2 2
16 _'x3«/x2+a2dx I=%(x2+a2)5’2—a—32(x2+a2)3’2+c
17 | fyx+1-1 | :2[2In(3)—1—2ln(2)}:4In(3)—1—4ln(2)
TAUX+1+1 2
18 | [ | =2 /Bx+8+c
* Vbx+8 S
19 | -2 1dx I:%zx/l—x(x+2)+c
LN
20 -&dx | = 24/x —2tan*(/x) +¢
X+1
21 | [ | =2 (3x—2)3xs1+c
* J3x+1 27
22 || )2(+11dx I:%(x+4) 2x—-1+c
X_
23 [ X_14dx Iz%(x—ll)\/x+4+c
X+
24 \/% I=%(x—4) X+2+C

12
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Exercise (2-3): By a simplifying substitution method or another method evaluate

the integrals.

Exe.(32) -

page 273-white book

NS gl s AT AL sk ) @l il Jlal 48l aladiul

No. | Question Answer
1] (2x~1)*"* dx | =%(2x—1)5’2 +C
2 :V3X+2dx I:§(3x+2)3’2+c
3 :x\/16—x2dx | 22(16_)(2)3/2“:
4 dx -1 Lo
Y (x-1)° 2(x —1)?
5 | (9 __ 1 .
Y (3x+7)° 6(3x +7)°
6 ; 22X+11Ix | =In(x* +x+1)+c
Y X7+ X+
7 J.sin2 X C0S xdx | (Sir;x)3 e
8 I tan 3x sec 3xdx | _ % Sec3X 4 C
9 jxsecz(xz)dx | =tanx’ +c
10 dx | =In(l++/X)+¢
J.\/;11+\/§)
11 Iex cos(e*)dx | =sine* +c
12 J‘e20052x Sin(ZX)dX I _ eZC;SZX e
13 | XIn@+x) In@+x%))
7o | _ (i y ) ¢
2 —
4 SECT3X iy I =—1In(cot3x)— +—In(cot3x+4)+c
4 + cot 3x 48 12cot3x 48
15 J‘ dx | =—tanh™Vx+3+c¢
(X—=Dvx+3
16 i =2
) (x+1) 3
z 4160
17 _[(xe’ +1)°x%dx | ETE
-2

13
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. 8
18 [xv/a—x?dx =2

3
0

2x+1

X2 +x+1

(A=2(T7-1)) : sl
X=x/3¢«x=0 U_abuslwd\ O*I}QM‘J}M} y:tanxseczx@;jd\whw\ J;(ZO)
(A=3/2) : <l

X:2‘X:OLL\LA£§M‘Q;L_1}&L\M‘JJMJ y= N\w&aw\h(lg)
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