DEFINITE INTEGRALS - CLASS XIlI

SUJITHKUMAR KP

[EEN

P f0dx = [ f(®dt

7 fodx == [ f(o)dx

w

. f:f(x)dx = facf(x)dx + fcbf(x)dx,

a<b<c

[ feodx = [ fla—x)dx

a1

: f;f(x)dx =f;f(a+b — x)dx

fozaf(x)dx = foaf(x)dx +
foaf(Za — x)dx

~

[ fdx =2 [T FO)dx, f(2a —x) = f(x)

8. [2%f(x)dx =0, f(2a—x) =

—f(x)

[(e]

L2 FGdx =2 [T F(x)dx,if f(=x) = f(x)

10. [* f()dx =0,if f(—x) = —f(x)

2
I cosvx _
The value of | * —5 dx=
A -2 | 1 € 2 O =
ANS: (C) 2
Evaluate: [ costogx) .
X
(A) cos(log3) (B) sin(log3) © cos 3 (D) —sin(log3)
ANS: (B) sin(log3)
Evaluate : [2 2=
1+sinx

(A) -2 (B) 1 © 2 D) o0
ANS: (B) 1

Sax _ (5 ax _ Z1oom xy, 1[G m_

0 Tosime — foz 1+cos(§—x) = foz > sec (4 2) dx = > [ I L = —tan(0) + tan (4 0)
=1

2 d 2d

Letl, = [ ﬁ’;z and I, = [; x—" then
(A) L=1 (B) L>1 © L<i D) L>2
ANS: (C) L <l

1+x2>x2 =2 V1i+x2>x x€[1,2]

1 1 2 dx 2dx
=<~ he= <Ly = L<h
. (13 V2i-x _

Evaluate : | e

A -5 ® 5 © (D) 10

. 5 _ 13 J21—x _ 13 V21—-(21-x)

ANS: (C) 2 I'= f8 Vx++21—x o f8 J21-x)++/21-(21-x)
[ = f13 Vx

T8 V2l-x+x




10

11

12

13

Add2l = [Pdx= [x]?=5 + I =§

2

The value of Jy xlxldx = __
A 3 ® © 2 (D) 2
ANS: (B) -

2 1 2 _ 2 x?1? 1 3
Jo xlxldx = [ x[x]dx+ [‘x[x] =0+ [ xdx= [?L =-@4-D=;
Evaluate the following integral fle logx = ___
A 1 ® © 2 (D) -1
ANS: (A) 1

fle logx dx = fle logx.1dx
Apply Product rule,
I = logx.x — flex.i dx = [xlogx —x]¢ =1
Evaluate : fol x(1—x)%dx

1
(A) 5750 (B) 555 © 05 (D) 8190
ANS: (A) ﬁ
1 1

Evaluate: f e (——;) dx
ANS: = —e

Assertions (A) :if [* f(x)dx = Sthen [ f(a — x)dx = 5
Reason (R) ; foaf(x)dx = foaf(a — x)dx

ANS: (A)
Evaluate: f W
A) 0 B) & C) g D) %
ANS:C) Z [——— dx= [ ——dt Let logx =t
1 — 0 V1—¢2
2 x il (logx)? B 1-t %dx= dt
=sin""1—-sin""0= = x=1t=0
x=e,t=1
Evaluate :  [# (tan®x + tan*x) dx
ANS: [# (tan®x + tan*x) dx
= [# tan®x(1 + tan®x) dx = [} tan’x sec’x dx
tanx =t, sec’x dx dt
_ (1.2 _1
I= [, t* dt =
T tan3x
Evaluate ) J¢ — )
_ 7 tan3x tan3x _1c 3 2
ANS: [ = [t———-d fo s == ¢ tan’x .sec®xdx

tanx = t,sec’xdx =dt, x= %, t=1andx=0thent=0
_1 1.3, _1
[ =2 [ytodt =



14

15

16

17

18

Show that f;zrlog(l + tanf) do = g log2

I= f(?log(l + tanf) do = ﬁlog (1 + tan G - 6)) de
f3 108 (1+ i) 40 = S108 (c575g) 49

= foglog(Z) —log(1 + tan®) d6

I =log2 fO%ldH—I

21 = log2 ﬂ1d9 = = log2

T 4 xsinx
Using properties of mtegrals evaluate : f T ooZs
__ (T 4xsinx T 4 (T—x) sin(w—x) __ (T4 (m—x) sinx
I'= fO 1+ cos?x f 1+ cos?(m—x) - fO 1+ cos?x dx
_ T T sinx
Adding 21= 4f 0 Troos
=2 fnlz Z:ZC sinx =t cosx dx = dt
dt .
| =21 f1 —  simplify
2m(tan™ 1 —tan~1(-1)) = 2 (% + %)
Evaluate: f4w
- 3+sin2x .
= +cosx = sinx+cosx sinx —cosx =t
ANS: 4L = [+ ZEXTEOT gy _
J 3+sin2x J 0 4—(1-sin2x) (sinx + cosx)dx = dt
% sinx+cosx _ fO 1 x=0t= -1
0 4—(sinx—cosx)? T o142

ilog [g] Simplify with limit— 1to 0
1
= Zl0g3

A

Evaluate: fOZ (1+sinx) (2+sinx)

2 Gl x= [l—1 — dt sinx =t
0 (1+sinx) (2+sinx) — Jo a+0) 2+0) -

cosx

_1 1 1 1
= Jo e U= X 2V dt

by

log (r5) Simplify with limit 0 to 1

4
= logg
\/x+1
Using properties of integrals, evaluate : f Ty e dx
ANS: Apply f fx)dx = fa fla+b—x)dx
I_ f vx+ dx _ f 3v10—x+1
2 3 AT 2 Y10—x +1+ Y11-10+x
_ 3x+1
| = f T s dx

x==,t=0
4

cosx dx = dt



21 = [}1 dx
1=3

Evaluate : [{ |x — 2| + [x — 3| + |x — 5| }dx

ANS: [*{lx = 2| + |x — 3] + |x — 5| } dx

=f25(x—2)dx+ jj(3—x)dx+j:(x—3)dx+]25(5—x)dx

22 , 5 ; x23 2 ; 5 . x25
7— X + X—72+ 7— x| + X—72

2 3

Simplify
_ (9 1 9\ _ 23
=(3-0)-(0-3)+e-0-(0-3) =%
()  Evaluate: ['{ x| + [x — 2| + |x — 4] Jdx ANS: 20
(i)  Evaluate: [ { |x — 1| + |x — 2| + |x — 3| }dx ANS: 5

.5 Vx
Evaluate: [ = X

., _ 5 Vx __ (5 Vé6—x
ANS: T'= fl V6 —x + Vx dx = 1 /6 -(6-x) + V6—x dx
I_ _ J'S V6—Xx
- T my Vex
Adding
20 = [ 1dx = [x]§ =4
[=2=2
2 Vs

. (31
Evaluate : f% s A

. re dx
Evaluate: [ e

1

L (E_1
Evaluate.lf0 —dx 1

2z 1 . NG .11
ANS: ffmdx:[51n Lx]%? = sin 1\/_E_O= %
Evaluate : Jy 1cos x|

ANS: fonlcosxl = JZcosxdx — J cosx dx
2

T

= [sinx ]g — [sinx |7 =2
2



Type 1: Evaluate the following definite integrals.

1 J#V1 + sin2x dx 2. 2 cos3xcos2x dx 3. [2cos?xdx
1 2x+3 b4 X
S ot @ 7. [§secx L P
1+sinx
25x+1 T 1-sinx 1 x
9. Jy oo dx 10. fE — 11. [, xe* dx
n 1 . _
13. [ 2tan®x dx 14. [, sin™tx dx
z 17,7 S0 18. (2 cos?2do
16..Lt cos 6 cosec?6 d@ 0 (1+cos6)? "Jo 2
4
L 1 1 1 2x
20. foﬁ\hi_xzdx 21. fo Vzx3 & 22. f 1+x 7 d
ANSWERS
1. 1 23 3.2
5 4
5.tan™'3 — tan™12 6.§log6+%tan_1\/§ 7. 2—\2
9.2log2 + ™ 10. 1 - log2 11. 1
13. 1- log2 14.Z -1 15. —= log3
2 2
17. =242 18. == 19. vV2-1
21.VE -3 22. log2 23tan"te— 2
HOME WORK

T 1+cosx T
1 fn: dx=—=+4+2
5 1—cosx 2

5 x
3 x2—

dx ==
1+ cos2x 2

7. f04

a dx
* —
10.f04 > =

gfinda

4 1
13. f3mdx=

Y1002
17993

2.

2
fl (x+ 1) (x+2)

T
= . . 2
J@ sinx sin2x dx = 3

dx = log—

8. foa 3x2dx =8, find a

T
11*. [z e*(sinx — cosx)dx

14. [

dx =2

1 +sinx

1 1 3 1
4, fO ﬁ dx 5. fZ 21 dx
2 5x2
8. fl x2+4x43 dx
3
12. J-1 x2(x+1)
15. fo —

19. [2 V1 — sin2x dx
4

23f dx

1+e2%

T
4, >
8 |, 25 6
8. 52+ 10 lofE+7IOgE
12. 5 +l0g§
16. V2 -1

20. %
4

3. & secx dx =log(v2 + 1)

ﬁdx = —log5

6. [,

9. JZVI—cos2x dx =2

12. [ cotx dx = %logZ

4

T
15. J2 cos®dx =§



Type 2: By substitution

3 l E e sin(mlogx E
19, f cos(logx) dx 20 JVtanx dx 21'-{ (mlogx) dx 99, cosx
1 x 0 sinx cosx x 0 1+sin2x
2X 1 xS =1 2Xx
23. [ = dx 24. 1+\/_ dx 25. [, = dx 26. fo sin™t — dx
1 b b s
27. [ (cos™1x)? dx 2 ; 1 R
0 28. f% cos2x log sinxdx 29. J; purT—c dx 30. fo pRCT—c

sinx

L z 3
31. 2 X 32. f[2 2tan’xdx

ANSWERS
19. sin log3 20. 2 21. 2 22,%
Y
23. (tan"te? = %) 24.2 (<~ log2) 25. Zlog?2 26.~ - log2
27. m—2 1 _r 1 1,..-12 T
28. " log 2 st 3 29. gtan™" < 30. e
31.2(WV2 —1) 32.1— log2
HOME WORK
z 3 _ 8 Z  Ji+cosx _3 T _m
foz Vcosf sin’6do = ”l 2. fg Gcosx)s dx == 3. i irsan: dx = YNEER

4. [z L dx = %tan‘lé. 5. J¢ 2tan®xdx =1-1log2 6. f126(1+w dx = e? log2

5+4 sinx
ltan™lx _ 2 cos(logx) . cosx _ log3 « (el dx
7. fo - dx = 8. f1 —_—— dx =sinlog2 9. f024 o . 10 .fe P
T .
%« (5 cos’x > sec?x " smx+ cosx . . 7 sinx+cosx
117 0 1+3 sin2x dx Hint f 0 (1+ tan?x)(1+4 tan?x) dx 12 0 3 + sin2x dx Hint: f04 (sinx—cosx)? —4 x
T
= 1 T
4 =z
13. fO cos*x— cos?x sin?x+ sin*x 2
Type-3 Using Properties, evaluate:
Vtanx s cos®x T z
2 VO == 2 2= == 33. /2 logtanx dx =0
3L. fO Vtanx ++/cotx x 4 32. fO cosSx+sinsx 4 fo g
z 99 g.. _ _16
34. [# log(l + tanx)dx =%log2 35. f x(1—x)" dx = 36. f xV2 —xdx \/—
V3
37. f ——dx=m 33, foz _x dx 39. fo xsin xdx=?
0 sinx+cosx
=_\/f lOg(\/i + 1)
T xtanx T2 T xtanx 2 T Xxtanx T
_— =— _— =— 42, —dx=n(-—-1
4 'fO secx + CoSx X=3 4l. 0 secx cosecx dx 4 fO secx +tanx (2 )



T . A
= SInX—cosx

p Stnx—cosx .. _ 21 4x=T 2 -
43. fO 1+sinx cosx x=0 44. fo 1+4’_tanx dx 4 45, f—% COSX dx =2
T 1 7w T xsinx _n_z 3 5 1 _ 1443
6 -fozmdx-z 47 |y Treoea dx =~ 48. [ x*(3—x)2dx = —
5 — - _9 3 _ _ _9 T eCOsX -
49. [lx — 5| dx = - 50. f, I3 —2x|dx= - 51. fo o) dx =3
V5= 1 z 5
52. fz r+m dx =~ 53. [ sin|x| dx =2 54. f_ZE [sinx| dx =2
2
1 1 bis
55. [ log |-—1)dx =0 5 . T
Jy g(x ) 56.f2nsm5xdx=o 57. fn 1+md =5
2
4
58. [ {lx — 1| + |x — 2| + |x — 4|dx * 1 60. [2 sin2xlogtanx dx=0
! =§ >9%. fn 1++cotx dx == 12 fo &
2
61. fol cot™1(1 — x + x?) dx =§— log2
HOME WORK: 3
ﬁ L gy == ng fanx == 3. [ x(1—x)"dx=—o
0 1+ tanx 4 “Jo 14+vtanx 4 *Jo (n+1)(n+2)
4 ﬁ (2log sinx — log sin2x) dx = —= log?2 5 ﬁﬂ dx = — log(VZ + 1)
“Jo 2 ) *J0 sinx+cosx V2
Gf“de=E 7 f2|x+1|dx=5 8f6|x+2|dx=40
“Jo Vx +vVa—x 2 CoJ-2 “J-6
2m _ i x _ n? 4 3/, _ 512
9.J, lcosx|dx = 4 10 ) e de = — 11 [ x(4—x)/2 ==
T xsinx _n* 3 1 _n T x sinx
12. f 0 1+cos?x T4 13. fg 1+ cotx dx_lz 14. f 1+ sinx
15. fllog(1+x) dx hint: x = tanf 16 f4£ sinx cosx _T
1+x2 ! mt:x = tanv. " J0  cos*x+sintx T8’
HOTS
T .
sinx+cosx 7 Sinx+ cosx _
L. fE Vsin2x dx 2. fO 9+ 16sin2x dx 3. f_ ’ dx amn
co x3 a 4 1 1
Jo (1+x2)"/2 dx 5 Js 7 X 6. Jg (1-2x2)V1-x2 dx
% xsinx cosx 2w 1 r
7o JE o dx 8. fy Trowm dx 9. [#Vtanx +cotx dx
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