Chapter:7

INTEGRALS
HATh oA

MCQ: |

2. f( X+ %) dx is equal to (SRTeR ¥)
prxi+adic b %xﬂ%x%c
c)%x%+2x%+c d) %x%+%x%+c

3. f cotx dx =
a) loglsinx|+¢ b) log|cosx|+c
c) loglsecx|+¢  d) None of these

EHR A
dx

4. =
f sin2x cos2x
a) tanx+cotx+c
b) tanx—cotx+c
¢) tanx.cotx-+c
d) tanx—cot2x+c

10x’ +10"loge 10

5. / 5 10° dx equals (SRTeR @)

a) 10°—x"+c b) 10*+x"“+c 1.
¢) (10°—x")"+c d) log(10*+x") +c

6. sin’x - cos’x .

f “sin’xcos’y 4 is equal to (FwraR ?)
a) tanx-+cotx+c
b) tanx+cosecx+c
c) -tanx +cotx+c 12.
d) tanxtsecxtc
e*(1+x)
7. f cos’(e*x)
a) -cot(ex*)t+c b) tan(xe¥)+c
c) tan(e¥)tc d) cot(e¥)+c
dx 13.
8. / CHroxt2 equals (SXTER ?)
F&fT-12 (TfOTeD

f sin2x dx is equal to ( SRTeR ¥)

a) 2cos2x+c b) %cos2x +c

c) —17c0s2x+c d) cos2x+c 9.

a) xtan’!(x+1)+c
b) tan’'(x+1)+c
c) (x+1)tan'x+c
d) tan'x+c

f ﬁ equals (SRTSR ?)

a) 9sm ( -8

C) 3sm< 8

)
b (359

)

)

d) 2 sin’ (

f(x i{)d(}; 2) equals (SRTeR ¥)
a) log| S5~ 1) |+c
-2
b) log %‘—i—c
c) _1)2|+c

d) log|(x—1)(x—2)|+c

f ﬁ equals (SRTsR ?)

a) loglx|—+log(x’+1)+c
b) loglx|+$log(x’+1)+c
¢) —loglx|++log(x*+1)+c
d) +loglx|+log(x*+1)+c

f x’e” dx equals (aRTeR 8)

a) T +c
b) +e+c
) e+
d) Led+e
fe"secx(l +tanx)dx =
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a) e*cosxtc b) e*secx+tc

c) e'sinx+c d) e‘tanx+c
14. f«/l +x* dx is equal to (SRTER ?)
a) 3V1+x+3loglx+yl+xt|+c
b) FA+x)+c
9) %x(l S ET
2
d) X7 1+X2+%log|x+\/1+xz|+c
1 .
15. ———dx is equal to (SRTeR B
L axisequalto awm
a) loglx|+log(1+yx)+
b) 2log(1+yx)+c¢
o) log(1+yx)+ec
d) loglx|+c
x'+1 ., _
16. f Z+1 dx =
a) XT3+x+tan_1x+c
b) X?3—x+tan_lx+c
c) XT3+x+2tan_lx+c
d) %3— +2tan'zt+c
17. f% is equal to (SRTeR )
a) tan'(eYtc
b) tan!(e®)tc
c) log(e*-e*)+c
d) log(e™te™)tc
18, _ cos2x
f (smx+cosx)2
1
a) sinx+Ccosx T
b) loglsinx+ cosx|+c
¢) loglsinx—cosx|+c
1
d) (sinx+cosx)2
19 fffszldx is equal to (SUeR )
a) log(e™te™)tc b) tan'le*tc
c) log(e*+1)+c d) tan'(2e¥)+c
F&fT-12 (TfOTeD

20.

21.

22.

23.

24.

25.

26.

27.

28.

f cosy/x dx equals (SRR 2)

a) \/;sin\/;—l-cos\/;—i-c
b) \/;sin\/;— cosy X +c
o) +[vxsinyx+cosyx]+c
d) 2[yxsinyx +cosyx] +c

/e"(l +tanx + tan’x)dx =
a) e*cosx+c b) e'sinxtc
c) e‘tanxtc d) e'secxtc
dx _
1+x°
a) sin'x+c b) tan’'x+c
c) log(1+x*)+c d) cot'xt+c
f cos2x + 2sin’x dx =
2 X=
VITED ¢
a) tanxtc b) cotx+c
c) sinxtc d) cosxtc
f dx = equals (SRTeR )
v1-x
a) cos'xtc
b) -sin'x+c
c) sin'xtc
d) tan'xtc
/e"(sinx+cox)dx=
a) e'sinx+c b) e*cosxtc
X
c) c'tanx+c d) sienx +C
2
/ secX 4. -
cosec X
a) cotxtxtc b) cotx-x+c
c) tanx-x+c d) tanx+c
2
——dx =
f V1-4x*
a) tan'(2x)+c b) cot!'(2x)+c
c) cos!'(2x)tc d) sin'(2x)tc
/2
sin’xdx =
—m/2
a) -1 b) 0
c) 1 ¢) None of these/
(T F g T
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X
29. ————dx = 37. 1 _
J\/x+ p-x fl %<2 dx

b +
a) p b) p/2 a) s b) %
c) 2p d) none of these/ 3
(379 & @15 7TE) yd T
s 9 G d 12
30. f l(j-xx’ equals (SRTeR ?) .
' 38. f e*dx =
. 21
a) 3 b) 3 0 1
a) e-1 b) eg
T T _ . N
0 % ) 15 o 5l o 5
23 ]_/2
31. f4_f_b;X2equals (IRTeR ®) 39. f _dx =
0 0 1—X2
T T
9 % b 12 T o I
3 G ) 3
T T
c) Hi d) 5
24 A c) % d) None of these/
(X— )1/3 (ﬁ'ﬁfﬁaﬂ—s‘qﬁ)
32. / 7dx is equal to (STER @) 1
13 X 40 _/‘Ld —
a) 6 b) 0 0
) 3 d 4 a) 1-log2 b) 2
33 /2 c) l+log2 d) log2
(x*+xcosx+tan’x+1)dx =
s | ANSWER
0 b) 2
3 . d; 1 1 ¢ 21, ¢
2. ¢ 22. b
34. 2 A4 3sinx 3. a 23. a
/log(4+3cosx 4. b 24. ¢
3 5. d 25. a
a) 2 b) 4 6. a 26. ¢
7. b 27. d
c) 0 d -2 8. b 28. b
9. b 29. b
35. fta (5 2X = 2L ax= 10. b 30. d
11. a 31. ¢
1 b) 0 12. a 32. d
C) -1 d) % 13. b 33. ¢
14. a 34. ¢
1
36. 15. b 35. b
Of”‘(l_") dx = 16. d 36. a
T T 17. a 37. d
A b A
93 ) 6 18. b 38. a
19. b 39. a
T T
© d 9 20. d 40. a
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INTEGRALS (02 MARKS )

sin—1lx
17. /—/71_,‘2 dx

EVALUATE (19 fra1el)

18. sec’(7 — 4x)dx
1) /tanxdx '/ ( )

1
19. dx
2) /secxdx / cos’x (1 — tanx)>
(x+1)(x+logx)2
3) / cosecx dx 20. / X dx
1\ 71 l—cosxdX
4) /(\F_K) dx ' 1+ cosx
_sin’x

€0s2x+2sin’x
23. / cosix dx

6) f(l —x)y/x dx

) 24 cos2x X
7) 2 _c(?sszl;x dx ’ (cosx+sinx)2?
3x2
sin (tan™"x 25. 6,1 9%
8) f 1(+x2 ) ax o
2
26. X dx
9) fsin?’x cos’ x dx f 1-x¢
sec2x
1 27. Jtan2x+4 dx
10) / 1+tanx dx
1
d 28. — adx
sin x x2-9
1 /sin(x+a) dx
1
29. f o1 dx

2
o, [Uosx)

30. logx dx
R G N 4
: x +xlogx

31 fxe"dx
14. f(xs— 1)/°%x° dx
32. fx sinx dx

etan_lx

33. ftan'lx dx
2x_1
6. / ng+1 dx 34. f e'(x—Hdx

HefT-12 (TOTe
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/4
sin’z dx
—7t/4

1

fx(l _x)ndX

0

1

f e*dx

-1

INDEFINITE INTEGRATION (3 MARKYS) |

EVALUATE (81 frra)) |

10.
35. f\/4— x* dx
36. fvx2+4x+1dx 11.
1
38. f\/ 1:( dX |
39 (sin—1x)3 |
/ 1—x2 dx
dx L.
40. o
| DEFINITE INTEGRALS (2 Marks) | 2.
1
1. f (x + 1)dx 3.
-1
3
4,
2 % dx
2
/2 5.
3 / cos 2x dx
0 6.
5
4 e*dx
/ ,
fd
x
5 .
5/ 1—x? 8
3 d 9
X .
6 2/}( -1
- 10.
7. cos’x dx
0
11.
3
3 _ X
2/ <241 12.
1 t 1
an—-1x
R 13.
9. 142 dx
HefT-12 (TOTe

f(5x+ 3)y2x—1dx

f x(x4+3)
X+5

dx
f sin‘x dx

COS2X—C0S2X d
COSX—COSX

/ tan'x dx

f tan’x dx

dx
x2—a2

f azd—xx2

dx
x2 + a2

dx

/2—a2

dx
a2_x2

dx
Vx2+a2

/ dx
x2—-6x+13
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14. /—ﬁi—élx—ﬂ dx
x+2
15. / 21
X
6 oD &
17. fexsinx dx
18. fx sin”'x dx
(x241)ex
19. fi(x+1)2 dx
20. fsin' (27)dx
21. f\/X2+2X+5dX
22. f\/1+3x—x2dx
xsin—1lx
R s
DEFINITE INTEGRALS (03 MARKYS)
8 / (vX+1 +/X)
/2
) dx
: 14sinx
/2 \/7
sinx
3. Of vSINX+4/CoSX dx
1
4. [lx—1ldx
0
/2
5. log sin x dx
0
/4
6. / log(1+ tanx) dx
0
HefT-12 (TOTe

21

7. | cos x |dx
0
/3
8. f 1+«‘/1:a?
/6
27
0. cos’x dx
0
X
10. 0/—1+sinx dx
/2
X
1L, sinx+cosx dx
12. / a—X dx
DEFINITE INTEGRALS AS THE
LIMIT OF A SUM (05 MARKS )
EVALUATE THE FOLLOWING DEFINITE
INTEGRALS AS THE LIMIT OF SUM
1
1. / x 2dx
0
1
2. f e*dx
0
3
3. f x dx
0
4
4. f (x+e™)dx

SOLUTION OF INTEGRATION(2 MARKS) |

[a—

Let 1= ftanx dr = / 25%3@
put cosz = t so that — sinxdz = dt

cosing dz =—dt
/tanxdx=—/%
=—log|t|+C

=—log|cosz|+c
= log|secz|+c
/tanx dzr =—log|cosz|+c

= log|secz|+c
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_ [ sin(tan—1x)
8. 1= / 1+x2 X
2. Let 1= /SeCX dx Puttan™x =t,." 7 X2 dx = dt
_ / secx (secx+tanx) dx +
secx+tanx s 0= fsint dt =—cos(t)+c¢
putsecx +tanx =t =—cos (tan_lx) +c
secx (secx + tanx)dx = dt
L1 [dt _ ) . .
"I_/T_k’glt [+c 9. I=/s1n3xcos2x dx=_/sm2x cox’x sinx dx
= log|secx +tanx|+c =f(1 - cos’x)cos’x (sinx) dx;

3. Let I= fcosecx dx putcos x =t

/ cosecx cosecx—cotx) d
(cosecx—cotx)

= - sinxdx = dt
——/(1 —tz)t2dt=—/(t2—t“)dt

Put cosecx —cotx =t — (§__) +e

= 3cos x+%cos x+ec.

.. cosecx (cosecx —cotx) dx = dt
=>I=/%=log|t|+c

= —cotx|+ec. _ 1 _ COSX
log| coseex —cotx|+e 10. I f 1+tanx dx / COSX+SInx dx
IRy 1 _1 2cosx
4. Let1=/<\/;_f) dx=/< ——2>d =9 de
]_ . .
= [ xdx+ | xdx— [ 2dx _ 1 [ cosx4sinx4-Ccosx—sinx
{2 |/|X ‘/ 2 / COsX+sinx dx
=5 +loglx|—2x+c _
2 cosxX —sinx
/1d +2/cosx+smx
5. I—/}@’—;‘Q_—"‘lx—ldx =%X+7log|cosx+smx|+c
_ [__sinx
:/ (X—1)+11(X—1) dx . Lel I_fsilrl(x-i-a) dx
1(}(2_1) put(x+a)=t = dx=dt
_ (X—1){xX“+4 . _
= [T .'.I=fwdt
3 sint
(Z+1)ds=X +x+c _ [ sintcosa —costsina
f 3 _/ sint dt
=cosafdt—/sina cott dt
6. /1 X fdx—f(«/;—x«/;)dx )
B 4 = cosa(t)—smafcott dt
_ [ _
_./X dx ./X dx = cosa(t) —sin a log|sint|+c
= Xi/yrl - Xg/Hl +c = cosa(x+a) —sina log|sin(x+a)|+c
g+l g+l . .
2 2 = xcosa+acosa—sinalog|sin(x+a) |+ ¢
_ 2 3/2_2 52
=3 5 X +c (logx)?
120 letI= [ 25 dx
) putlogx=t = ydedt
2—3sinx 3sinx
7 I_/ cosZx dx _f(COSZX cosQX)dX ,-,I:/tht =%—3+c
= 2fsec de—S/secx.tanX dx (logx)3
= 2tanx— 3secx +c =3 Tc
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20.

13. 1 =1 1) (x+1 2
I /X+xlogx dx /x(1+logx) dx f xt x+ °g%) dx
putl+logx=t = %dx=dt = X+lOgX)2d
.'.I=/%=log|t|+c = (x+logx)2d
~ log|1+logx|+c. put x+logx=t = (1+%)dx=dt
_ _t3 | _(x+logx)3
14. I=[(x3—1)1/3x5dx=/(x3—1)%x3x2dx T ft dE=73 3 e
3_1— 23 _ 2,1 in2x
putx*—1=t=3x"dx=dt=x dx—3dt 51 - 1_ 1—cosx 4 :fQSm 3
AI=L [P+ D ds=4 [ (640 + 6 ay Lpeoss 2052
t4/3+41 t1/3+1 2x
:13 1 |+1 T —ftan dX—f(SeC 2 )dx
3 3 tan X
= LB+ Ly, = 1/22 —x+c
_ 1/ 3_\i/3,.1..3_14/3
7(X 1) +4(X ¥ +c =2tan%—x+c
tan—1x
15. = el+x2 dx 2 _sin2x _Sinex g _fl cos2x
1 ’ 1+cosx 1+cosx
puttan'x =t = 7 5dx=dt 1 1—
l+x =f( +cols_)'<_)c(OSXcosx) dx=/(1—cosx) dx
.'.I=fetdt =e'+c — st
:etan—lx—|—C 8 Sln;( C2 : 9
9% 5 9 23 I= COS4X+ 4SIn<X
16. I=/22§+% dx Z/e e /e g / cos2x dx
1—2sin2x+2sin2x
eX_e—X = d —
/ eX+e—X f cos2x x / cos2x dx
pute*+e X =t= (eX—eF)dx=dt =/sec2xdx=tanx+c
1o [dt _ X, —X
..I—f = loglt|+c=logle™ +e " |+c ” _f cos2x . :/COSQX—SiHQX "
sin—lx (cosx+sinx)2 (cosx+sinx)2
17. I= J1—x2 dx / cosx+sinx) (cosx—sinx) dx
.U 1 3 (cosx+sinx)2
putsinT "x=t = ﬁd}( =dt _ [ COSX+SlnX dx
COSX+SINX
& _ . _ (sin—1x)2
I—ftdt—7+ = 9 +c = %dx
18. I=/sec2(7—4x)dx Z/tan l—x)dx
t7T—4x=t=>—4dx =
pu 1X - x=di log| cos ( | +c
sodx Z—Zdt or-
i1 1 9 ’ 9y sin?
= — + _ [ cos2x . _ [ coséx—sincx
14 sec’t dt = 4 tant+c f (cosx+sinx)2 / (cosx+sinx)2 dx
tan(7 4X) _ (cosx4-sinx)(cosx—sinx)
4 / (cosm—sinx)2 dx
19 I= 1 _ SeCZX COSX_SIHX
f cos?x(1—tanx)2 dx f (1—tanx)2 { COSXISIHX
putl—tanx =t = —sec’xdx = dt Pt cosx s-mx !
= (cosx—sinx)dx =dt
= sec’x dx =—dt dt
. —fdt 1 .'.I=_/T=log|t|+c
B (1—tanx) te = log|cosx +sinx|+c
H&(T-12 (TIUTC) BT FMEITA, — woar IF-TF-3eR [eas fyed Rawor & (2024)
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25.

26.

27.

28.

29.

30.

HefT-12 (TOTe

_ [ 3x2 _ 3x?
=) %ad= / (x3)241 dx

putx®=t = 3x’°dx=dt
L(t)+ec

=tan"' (x®) + ¢

I=/%dx =/ﬁdx
putx3=t =>3x2dx=dt
X2dX=%dt

e

1 14+x3
=% log 3

+c

SGC2X

N / v tan2x+

put tanx =t = se<32x dx = dt
/ _ dt
t2+4

—10g|t+,/t |+c
—10g|tanx+\/tan x+4|+C-

I=fx21 5 dx =/%32dx

2><3 log‘ X+3 |+c

—glog‘ﬁhc.

_ 1
puteX*—1=t = e%dx
sode=grdt =gyt

t+1)
_ trlt
A= (t+1)dt ZF Tyt

-/x

=log|t+—1|+c=log|

=dt

t+1 )dt =loglt|—loglt+1|+c

oX |+c

1= [logxdx= [logx.ldx
= logx [ 1dx — [ [ 4k (logx) [ 1dz|dx
=logx.x—/%.xdx
=xlogx—/1dx=x10gx—x+c
=x(logx—1)+c

31.

32.

33.

34.

35.

36.

I=fxe"dx
=x/exdx—/[%(X)f€XdX]dx
=xe"—/1.exdx
=xe*—e'+c
=(x—1)e*+c

IZ/XSinXdX
=stinxdx—/[f—x(x)fsinxdx]dx
=x(— cosx)—/l.(— cosx) dx
=—xcosx+/cosxdx
=—xcosxtsinx+c

I—ftan xdx—ftan 'x.1)dx

=tan 'x. fldx f[d tan™'x /1dx]dx

=xtan" X_/1+X2 dx

_ a1 2x
=xtan x D) 1+X2

dx
= Xtan"lx—Llogll +x*+c

I=/e (———)dx
< ,thenf'( )——L

consider f(x) = 2

thus the given integrand is of
the form eX[f(x)+/(x)].

.'.IZ/eX(%—Xl—Q)dx=eX.%

.'.I=%+c.

IZfMdX

:fmdx

/27— +%sin i +c

/4—x*+2sin S +c

1= [/ +ax+1ds

=f¢x +4x+4—4+1dx

= [Vx+2)"=3 dx

TGy as

=52/ +2)2- (/)2 -
Slog|(x+2) +v/x2 +4x+1]+c
%log|(x+2)+/m|+c
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37. Z/ﬁdXI/‘ﬁdX
:/(%—Flix)dx

= loglx|—log|ll —x|+c
X
=log| 1—x |+c

38. I:/a/lfxdx

put x = sin’t
dx = 2sint cost dt

_ sin2t :

—f«/ T_qn2;  2sintcostdt

=/sint
cost

= f2sin2t dt

-2sint cost dt

= /(1 —cos2t)dt = t——Sith

—t— QSingcost n

=t—sint.cost+c

=sin"Vx —/x./1—-x+c

39. / (sin— 1X

put sin 1x =t

‘. vf[f%:igé (1}( = (1t

T 43 g 2

in-1x)4
=(sm X) n

4

40. I=/1+%dx
putl+eX=t =eldx=dt
:dX:el—th

= dX:%d’G

1= f ke = [

=loglt—1]—1loglt|+c

= log|ﬁ|+c
= 10g| T+eX |—|— ¢
F&fT-12 (TfOTeD

+c

L) at

DEFINITE INTEGRATION (2 MARKS)

I—/lx-i-l —[2+]_
=3 W2- D2+~ D]
%(1—1)+(1+1)

1

2

log

5X0+2=2

[% x = [logx[
(lo

= (log3 —log2)
B

g9

/2 /2
1= | osxdx=[sinx]
=sin% —sin0=1- 0=1

= %[log (X — 1) - log (X+ 1)];

_1 e L

= 2[log2 log3]
1 % 3

=glogz =75logy

/2 )
1= [ cos’xdx ——————— (1)

/2
= _O/ cos’ (5 —x)dx
/2
= /(; sin’xdx ————— (ii)
adding (i) and (ii), we get
/2
21 = [ (cos’x +sin’x) dx
—[ 1.dx =[x

n2a=% S1=%
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3
8. = X

1 [ x2+1dX
putx*+1=t= 2xdx=dt
) _1
coxdx = 2dt
when x = 2then t = 5and
Whenx=3thent=10

I—— C}Jt 2[log;t]
= j[log 10 —log5]
—%log%=%log2
I tan-1x
I=] ===
9. 14x2 dx
put tan™ x=t
1
when x =0 thent=0and
Whenx=1thent=%
/4 9 /4
ar=[Tear =Y
m2_
_16
2 32

/4 /4
— : .2 — B 2
10. I—[msmxdx—2[ sin’x dx

/4 1_ 2 /4
=2[ %dx=l (1 —cos2x) dx

_sin2x ™ _m 1 .. T
h 2 L—4 2 SIn5

T _ 1
472

11. I=£1X(1—x)ndx=61(1—X).Xndx

1
—Jé (x"—x"F ) dx = [n—|—1 n+2 |
__1 1 _ n42-n-1 _ 1
n+l  n+2  (n41)(n+2) n243n+2
12. 1 ¥
I=/ e*dx = [e”]
- -1
=e'—e! =e—+
FH&T-12 ATOTA)

INDEFINITE INTEGRATION (03 MARKS) |

I= [ (5x+3)/2x— 1 dx
= (5x+3) [ V2x—1dx— [{&(5x+3) [ V2x—Ldx}dx

(2X 1)%? (2x—1)""
=+ f5Jl = }dx

=+ (5x+3)(2x— 1) =3 [ (2x—1)"dx
—Lisxeg)ax—1-3 @D
3 375,
2

l(5 _ 32_L _ 5/2

3 x+3)(2x—1) 3(2X 1) +¢
=2 (2x—1)"[5x+3- (2x—1)]+c
=L(2x- 1) (3x+4) +

x(x+3) x>+ 3x
d _/ x+5 dx

_O]dx

=X7—2x+1010g|x+5|+c

I=fsin4x dXZf(SiDZX)ZdX
:Z/(1+c0522x—20052x) dx

=%f(1 +%—200s2x)dx

2+ 1+ cosdx —4cos2x d
9 X

cos 2x

= %/(3+cos4x—4cos2x)dx

_3_x+ sin4x _ sin2x
8 32 4

+c

I:/‘cos2x—cos2a dx
COSX — COS QL

/‘ (2cos’x—1) — (2cos’a—1)
COSX — COS Q.

cos’x — cos’ Q.
_2,/ COSX — COS O dx
_2/

cosx+cosa ) (cosx — cosa)
=2/ cosx + cosa) dx

dx

dx
(cosx —cosa)

=2sinx+2xcosa +c
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I= / tan‘xdx = f(tarfx .tan’x) dx 9. I= f

z’ +a
=/tan2x sec’x —1)dx put x = a tan @ then dr = a sec*0d0
2 2

= | (tan’x sec’x — tan’x) dx - = qsec‘ﬁde = qsecﬂ

f f) 1 faz-lraztanzﬁ azseczﬁde
= [ (tan’x sec’x)dx — | tan’x dx

1/d6 1(9+c— S tan™ e
than x.sec’xdx — /(sec x—1)dx
‘ 10. =
—ftanx.secde—fseczxdx-l-fldx I /»W/XQ—a2
puttanx =t in 1lstintegral, put x =asecf
= sec’xdx = dt c.dx =asecH.tan0d0
1= [tdt—tanx + x 1= ase.ce.“caned‘e _ [asecf.tanf 4

tsf / Ja’sec’0 —a’ atan0
=73 tanxtxc =/sec6d6 = loglsecO +tan |+ c,
_ tan’x

—T—tanx+x+c

+./ = —1|+cl
I ft e d /t canx d =log|x+\/x—a |—loglal+c
= [ tan’ = | tanxtan

e TR = log|x +vx*—a’|+c,
=ftanx(secQX—1)dx
ftanxsec“’x dx—/tanx dx
put tanx =t in first integral,

where ¢ = ¢, — log|a|

11.

=t

= sec’x = % = sec’xdx = dt put x = asin 0 ,then dx = acos 6d0
acos@de _ [ acosf

.-,If/tdt—loglsecxl /«/a — sin’0 /acosﬂ do

_t

=3 ~loglsecx|+c =/d9 =6+c=sin‘1g+c

_ tan’x

9 —loglsecx|+c

dx

2. I=[ &

dx _f 1 f\/X""az
(X+a)

1=)e=a= (x—a)dx put x = a tan 0 ,then dx = asec’0d0
_ 1 (x+a)—(x—a)d =/ asec’0d0 fasec *do
2a) (x+a)(x—a) Ja’tan?0 + a’ asecf
:21_a ( la x-lra)dx =/seced9 =210g|sece+tan9|+c1
_ X X
Z;—a[loglx—al—loglx+al]+c =log|g T/t Ta
| | |+ =log|x+vx*+a’|—loglal+c
2a 8 |xFal"© =log|x+vx'+a’|+c
. dx :f 1 o Wherec=01—log|a|
a’—x’ (a+x)(a—x) 13. szx T f(X
_ 1 [latx)+(a—x) dx dx
2a) (a+x)(a—x) =fm
1 1 utx—3=t
21a/ a—x atx then dx = dt
= 5—|—logla—x|+1logla+xI[]+c _ d 1., -t
21&1 . I—f(t)2+(2)2_2tanl2+c
_Lelatxl _
2a 08 | ‘ =%tan_lx23+c
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R e e 16.
letx+3=A.%(5—4x—x2)+B
=A(—4—2x)+B

equating the cofficients of x and the constant
terms from both sides.

—2A =1 and—4A+B=3
~A=—F and B=1

1 —4—2x
I=—5% —dz +
2/ Vb —dx—2* /
:_2 Il +Iz _____ (1)

Inl,put 5—4x—x*=t,..(—4—2x)dx=dt

dt /
f\/?
=24/5—4x—x" +c¢ ——(ii)

Now,

V5 —4x—x° J9—(x+2)
putx+2=t=dx=dt
Isz% =sin_l%+cz
=sin" L3 2+, - (iii)
Substituting the value of I1and I2 from
(i1) and (iii) in(i) we get,
—%(2\/5—4x—x2)+sin_lx§2+02—%
=—«/5—4:v—x2+sin_lx3L2+c,
where c Z—%Cl +c
15. szjﬂdx
o
2
= +
f «/XQ—l «/X2—1>dx 18.
X 2
= | ———dx+ | ———d
/«/xz—l x /s/xz—l X
Z/«/}(j(fldx+210glx+\/xz_1|+cl
Now,

: 1 [ 2
Let 1= | —=2rdx =§fJXQdex

putx*— 1=t = 2xdx=dt

S I=Yx—1+2log|x+/x*—1]+c+e
=y/x'—14+2log|x+yx’—1|+c

where ¢ = ¢i+C»

FHefT-12 (T OTe) p—
12 66

- e

D -2x-9)

_ A B c .

"m0 -9 Ty Y

:A(x—?)(x—?))-l-B(x—l)(x—?))+C(x—1)(x—2)

(x=1)(x-2)(x-3)

>x=Ax—2)(x—3)+B(x—1)(x—3)
+C(x-1)(x—2)——(i1)

put x = 1,2, 3 in (ii) successively we get,

1=A(-1)(-2)=A=F

2=B(1)(—1)=>—B=2

c@) ) ﬁc=%

f[Qx—
2/x—1dx‘2f 12dx+2/ x—3dx

R =710glx—1|—210g|x—2|+710glx—3|+c

I=j e*sinxdx......... (1)
Integrating by parts ,we get

=exfsinx dx—/{%(e")/smx dx}dx
=e*(— cosx)—fex(— cosx)dx
=— excosx-i-fexcosx dx

=— excosx+exfcosx dx—f{&i—x(e‘)fcosx dx}dx

= —excosx-l-e"sinx—fe" sinx dx + ¢
or,I =e*(sinx — cosx) — I+ ¢;; from (i)
or,I+I=e*(sinx —cosx) +c

21 = e*(sinx — cosx) + ¢

Ci

LI= 2X (sinx — cosx) +5

X

x . _ € .
- fe sinxdx = 5 (sinx —cosx) +¢;

where ¢ = %
Ifosin’lxdx

put x =sin 0 = dx = cos 0d0
.'.I=/65in9.cos9d6 =%f9sin29de

Integrating by parts , we get;

efsm26d9 f{d(@ fsin?@de}de]
9( 00326)_/ COSZGdB]

2
[ 0 cos20 + sm29]

—0(1—2sin*0) + 2s1ngcose]+c
=%[—sin'lx(1—2x2)+X\/1—x2]+c
=%[(2x2—1)sin’1x+x\/1—x2]+c

—
I

N ,.J>|n—l ROl |
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19. /(x +1)e
—1+
fx( +11 22e dx

_f [x+1

_/ [X+1 x+1)
1

consider f(x) =

dx

< —
x+1 7
2
(x+1)?
Thus, the given integrand is of

the form e*[f(x) +f'(x)]

+1 ., x—1

Hence,f(x+1)2€ dx = <F1-¢ +c

then f'(x) =

20.

_ so—1 2x
I—/sm (1+X2)dX
= f 2tan 'x dx
Integrating by parts , we get

I= tan_lx/de—/[f—x(tan“x)/2dx]dx

= 2xtan_lx—/ dx+c

2x
1+x
= 2xtan"'x —log|1 +x*|+¢c

21 1= [/xX+2x+5dx
= [Vx+1)"+(2)"dx

=2t G+ (2 +

2721og|(x+1) +y(x+1)2+(2)%|+c

= Xgl x*+2x+5+

2log|x+1+vx*+2x+5|+c¢

= [VI+3x—xdx
= [VI=(¥—3x)dx

—/\/1{ 22x+% %}d
2/\/1+Z— X—f ? dx
= [ - G-9) ax

HefT-12 (TOTe

22.

23.

2 2 2
13,
e
5 ——sin (m)—i-c
2

——¥\/1+3x—x2+
13 . ./ 2x—3
g sin (4,—1 3 )+

I_fXSlIiXX

putsin'x=t =

ﬁdpdt
—X

I= ft sint dt
Integrating by parts , we get

1=t [ sint dt—/{%fsint dt}dt
=t(—cost) —/1. (—cost)dt

=—tcost+sint+c

=—sin"'xyl—x*+x+c
[xsm X

\/17 dx=—sin"'xyl—x"+x+¢
X
DEFINITE INTEGRATION (03 MARKS) |

we have,

_ dx
_[ \/X+1+«/7
biibs

m—f

[ (x+1—x)

= [ (/x+1-vx)ds
= [%(X'i‘ 1)3/2—%X3/2]1

0

= 2{(x 1) - 5]

_ %[(2)3/2 1= (19— 0)]
=2(2/2-1-1)=2(2/2-2)
=5(/2-1)
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_ (™ dx _ /2 dx 5. B /2 ) '
_[ TFsinx [ L+ cos( 9 I—/O‘ log sin xdx —— (i)
2 n/2 . T
:[1(/2 dx =j logsm(7— ) dx
2 l_é n/2
2cos (4 2) :[ log cosxdx ——— (ii)
/2
=% j sec’ (%—%) dx Addingi (i) and (ii) we get,
/2
, tan(%— 2) /2 ZIZ{ (log sinx + log cosx) dx
2L = [ log (s d
5 0 f og (sinx. cosx) dx
/2 _ s1n2x
—[tan(%—%)] f
0 . /2
——[tan (& — %)—tan%] =[ logsm2xdx—J[ log 2 dx
=—[tan0—1] =—(0—1) = put 2X1=tin 1st integral
I:/n/z /sinx dx——— (i) . dx=7dt
b J/sinx +y/cosx when x =0 then t =0,
72 sin (%— ) WhenX:%, then t=m7
:J[ \/ (Z— ).,.\/ (Z— )dX 1 (= 7/2
sin (9 —x) +/cos(§ —x 2= [Tlogsint dt — log2[x]
b ycosx +4/sinx =7£ log sint dt — ) log2
Adding (i) and (ii) we get, 22 '
21:[71/2 [sinx + /COSX =] log sinxdx — 5" 9 log2 (by changing
«/smx-i-\/cosx variable t to x)
/2
= [ 1dx =[x]0 =2-0 =1-Tlog2
I8
=9 S21-1 ——710g2
- 1= Ans. ~I1=—Tlog2
n/4
6. I=/(; log (1 +tanx)dx —— (i)
n/4 T
I=Z4|X_1|dx =/(; log(l-l—tan(z— ) dx
1 4 n/4 1—
= [x=1lds+ [(1x—1lds = [ log (14105 ) 4y
N A o (™ 1+tanx+1—tanx
——[(x=Dds+ [ (x—1dx = [ log(AHtanxT L tanx, 4
2 1 2 4 /4 9 3
=—[X7—X] +[X7—x]l =[ log(m)dx——— (ii)
:_[(7_1 0] [__4 %_1) Add12§ (i) and (ii) we get,
2I=[ log (1 +tanx)dx
—l+(4+—)
2 27 n/4 92
+ [ Tog (1 ny) &
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/4 T
=[ log (1 + tanx)dx + Let I=[ cos’x dx ——— (ii)

[n/4[log2—log(1+tanx)]dx 2.[110035(7[—){) dx
= fm log (1 + tanx)dx + /m log 2 dx =—fﬂ cos’x dx ——— (iii)
0 0 0
- /m log (1 + tanx)dx [+ cos (m =) == cosx]
" ’ adding (ii) and (iii) , we get,
=Z log2dx=log2[x]3/4=%log2 9l =0
o 1= % log2 - 1=0,

21
Hence,[ cos’xdx=2I=2X0=0
1 Z[znlcosxldx

194 7/ g I: T X' — -
=/0- 2|cosx|dx+f3 2Icosxldx R / 1+SdeX (1)
+ 5n2|COSX|dX _f 1+sm(71 X)dX
/2 3n/2 _ s TT—X A ..
=[ cosxdx—[/2 cosx dx ) 1+sinxdx (ii)
. / " osx dx Adding (i) and (ii), we get
Brc/2 R\ ' 9] = "x+7'c—xd
= [sinx[;* — [sinx }JJ}* + [sin x E» ~ ) 1+sinx &
= (sing— sin0) — (sinSTTE— sin% — n,/nl—i-lmdx
+ (sin QTC_SIH ) —smx
2 J[ 1— smx
— (-0~ (—1-1) +[0— (- D] I,
—14+2+1=4 “T) T cos'x

n .
= th (sec’x —secx.tanx) dx
0

n/3

w6 l+vtanx = n[tanx —secx [t
/3 V/ COSX .
=L sz + Bhx dx — (i) = nt[(tanm —secm) — (tan 0 —sec0) |
L :W[O_(_l)_(o_l)]ZQTE
/3 cos §+E—x
:f dx I=n
T, T (T
VC°S<§+E‘X>+\/SIH<3+6 ) wo
:f’“ Vsinx dx —— (ii) 1. I=[ sinx—i—cosxdX —
w6 /sinx + \/cosx
. . _
Addlng( )and (ii), we get _ [ n - dx
ZI—f ldx=[xI}=% %:% 8111(7 >+cos<2 X)
s 1= % 5 —X -
- / cosx CosxTesnx X T (i)
e ™ o's da Adding (i) and (ii), we get
2 Xt X
_o " (s — -2 =
- QJ cos’x dx (i) 2 [ sinx + cosx OX
[ cos(2m —x) = cosx] _T “méd
2. sinx+cosx ¥
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dx

ﬁ(%sinx +%COSX)

/2
- T _T _T
WG] log’sec(x 4)+tan<x 4>L
= ﬁ log’sec%+tan%‘—log‘sec%—tan%”

[log V2+1) —log\/> 1]

4f
4f1°g(§+1> 17 B2+

=T Jog (/2 +

Soyal—x
“__ a
= / 2 2 dX _f 2 2 dX
-oyal—x -oyal—x
Since, ——— 1is an odd function
— X

I=Za.%=7ta

DEFINITE INTEGRATION

AS THE LIMIT OF SUM

1. Wehavefbf(x)dx= hhinOth(a+rh)
a =1

wherenh =b—aand n - o
Heref(x) =x,a=0,b=1

HefT-12 (TOTe

~.f(a+rh) =f(0+rh) =f(rh)
= (th)’=r’h’
andnh=b—a=1-0=1

o [(t)dx= M R f(a+rh)
0 e r=1

= lim hiﬁh?

_ lim

— P hdrzl: 2

lim KP’n(n+1)(2n+1)
=0 6

lim nh(nh+h)(2nh+h)

h—0 6

lim 1(1+h)(2+h)
h—-0

6
_I1x1x2 _1
6 3
Y AT
..lxzdx—g

From definition
[ as= 1 S he(a+ xh)

wherenh=b—a,n - «
Heref(x) =€’ a=0.b=1
. f(a+rh) =f(0+rh) =f(rh)=e™
andnh=b—a=1-0=1
From (i)

jf()d

11m hZf (a+7rh)

_ lim ,
_hﬁoh;eh
:hlifno h(eh+ezh+e3h+e4h
Fon +e™)
_ lim e"(1—e")
Ch-0 1—e"
_ lim e'(l=e)
~ h-0 1—eh
_ lim _
_h—v() 1+ h(e 1)
_ lim e"(e—1)
" h-0 (eh—1>
h
hm Y
b e'(e—1)
hm (e"—1)
h-0 h
e’le—1
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3. From definition

/bf(x) dx == hhino Zn:hf(a+rh)

a r=1

Where,nh=b—aandn — o

Heref(x) =x, a=0,b=3

~.f(a+rh) =£f(0+rh) =f(rh) =rh
andnh=b—a=3—-0=3

From (i) [ £(x)dx = ™ b t(a+rh)

= Im s
r=1

T h-0

_ lim N

_haohz};r
h—0 2

_ lim nh(nh+h)

T h-0 2

~ lim 3(3+h)

T h-0 2

=% Ans..

4. From definition

[T dx= > hi(a+rh) —— (1)
a =1
Where,nh =b—aandn — oo
Here, f(x)=x+e* a=0,b=4
snh=b—a=4—-0=4
~.f(a+rh) =f(0+rh) =f(rh) =rh+e™
.. From (i),
[(teds= T nd h+ o)
1 }}ifno thZ:;r+ JI_I,HO hgez.h
_ lim NM

T h-0 2 +

_ lim nh(nh+h) n lim he™(e*'—1)
_h—»O 2 h-0 ezh_l

_ lim 4(4+h) N lm e (e'—1)

T h-0 2 h=0 (62}‘—1)2

lim | " (e ~1)
heoB T

2h
_16  e'(e"~1)
2T Ixe
e =1 _16+e'—1
=8ty =T
=£3=2 —515 Ans..
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