Math Home

Logic is the magic of Mathematics

Practice more & increase your creativity
( differentiation) (Integration)

d
1. &(X“) = nx"! L

1. [x"dx = +c,n#-—1
2 i(x)=1 n+1
dx 2. [dx=x+c
d ! 1
3. E(\/E)—ﬁ 3.fﬁdx=\/§+c
4 %(constant)zﬂ 4. [odx=c
5.0 a*dx=—+c
In a

5. i(ax)=ax.lna,a>0
p 6.[ e*dx =e*+c
a ox\ — x

6. dx(e )=c¢e L
d 7.[ e™dx =—e™ + ¢

7. ;(emx)=memx m

1
8. L(lnx)=21x>0 8. zdx=In|x|+c
dx x

9 . [ sinxdx = —cos x + ¢
9. %(sinx)=cosx 10. [ cos x dx =sin x + ¢
d _ 11 .J tan xdx = In |sec x| + ¢
10.25 (cos x) = —sin x 12 .[secx dx = In |sec x +tan x|+ c
s X
11.%(tan x) = sec* x =1In |tan (Z + 5)| +c
12. %(cot x) = —cosec? x 13 . [ cosec xdx = —In |cosec x + cotx | + ¢

X
d = Z
13. &(sec X) = secx tan x In |tan 2| te

14. [ sec? xdx =tan x + ¢

d
14. — (cosec x) = —cosecx cot x )
dx 15. [ cosec?x dx = —cotx + ¢

d d d
15. &(uv)—u&(v)+v&(u) 16 f secxtanxdx =sec x + ¢

d d
d V(W —ug=(v)
16-;(%) = 17 . cosecx cot xdx = —cosec x + ¢
d ] _ 1 dx — i -1x .. dx — cin—1
17. a(Sm x) = — 18 . g;_xz 1 sin ax+ c (i) J \/161;7 sin""x+c
d _ -1 _dx 1.1 X -- — tan—1
18.&(cos 1y) = — 19.f —L s = an ! >4 (ii) [ ——=tan"'x+c
19 i(tan‘1 )= 20 . [ _ax sec’l x+¢
" dx X)= 1+x2 ) xz =1 -
20.L (cot™! x) = — dx 1, |x-a
dx 1+x? 21 .fﬁz—ln —| +cC
21 i(sec‘l x) _ 1 X4—a 2a x+a
'afix xVxZ-1 2 [ dx 1 l |a+x N
-1 _ -1 . = —In C
22.; (cosec™ x) = T a2—x%? 2a la—x
1
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f'(x)
. dx =
23 . ) x=2f(x)+c
24, [ ’;'g)) dx =1In | f(x) | +c

2

2_ 42
25. [VaZ —x%dx =222 +a7sin‘1§+c

2

26. [Vx? —a2dx == o —a?zln |x + VxZ — a?|

2

2 2 2
27. [Vx? + a?dx = 2522 +a?ln|x+\/x2+a2

2

d

28.fﬁ=ln|x+vx2+a2|+c
d

29.fﬁ=ln|x+\/x2—a2|+c

30. fuvdx = uf vdx — [ {%(u)f vdx}dx

Uv OIS U RV (P
"LIATE" &3 TI<IT ST 4T T |

Q I G (@ I QAT A ST AT T K0S A |

G,

L = Logarithmic,

I = Inverse Circular,
A = Algebraic,

T = Trigonometric

E = Exponential

2
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Exercise- 10.1

1)Integrate: [ x3dx

x3+1

Solution: [ x3dx = —tc= —x +c

1(ii) Integrate: [ 5x7dx

7+1

Solution: [ 5x7dx = 5[ x7dx =5 - Tt
5
_2.8
=—x%+c
8
1(iii) Integrate: f dx
0+1 X
Solution: [ dx = [x%dx ="—+c=+¢
0+1 1
=x+c

1(iv) Integrate: f dt
Solution: [ dt=t+c
1(v) Integrate: f %

: d
Solution: | ?x

lf dx=-x+c

9 9

1(vi) Integrate: [ (x® + x)dx

Solution: | (x® + x)dx = [ x3dx + [ xdx
1 1

4 2
=—x"+=-x"+c
4 2

3_
1(vii) Integrate: f udy

f -2)(y*+2y+4)
(y-2)

3_
Solution: [ Yy —
y—2
1
=[(y*+2y+4)dy==y>+y?’+4y+c
3
2(i) Integrate:f %dx

. 1 _2p 1L
Solution: | ﬁdx = f dx \/—+ c
2(ii) Integrate: f i/?dx

§'+1

Solution: [ /xdx = fx3dx =

1
3
2(iii) Integrate: [ (1 + %xz %)
Solution

1 1
= | 1ldx+=| x%dx — | —dx
f 3f fz\/z

=X+éx3—\/§ +C

1N\2
2(iv) Integrate: [ (x2 + x_Z) dx

Solution: [ (x2 + xiz)z dx = | (x4 +2+ x%) d

= [ x*dx + 2f dx + [ x*dx

—15+2 1‘3+ —13+2 1+
—5x X 3x C—Sx X 353 c

sin xdx
cos? x

3(i) Integrate: f

= [secxtanxdx = secx + ¢
3(ii) Integrate: [ secx(secx — tanx) dx

[BB. 16]

Solution: [ secx(sec x — tan x) dx
= [ sec? x dx — [ secx tan xdx
=tan x —sec x +C

3(iii)Integrate: [ V1 — cos 2xdx

[CtgB, 05, 09,12; BB. 08; SB. 06]
Solution: [ V1 — cos 2xdx = [ V2sin? xdx
= /2 sin xdx = —V2cos x + ¢

3(iv) Integrate: f —dx  [CB.08]

—f

2cos2

1 1
Efsec2 xdxzztanx+c

4)[ sec?x cosec? xdx [DB.12,07,09; CB.
05, 11: DjB. 11:Raj. 08, 10: SR. 04,10, 14; BB.
09,04 :CigB. 03,08, 14; MB. 05; JB. 07]

Solution: [ sec?x cosec? x dx

1 1
= > — dx
cos? xsin? x
1 sin? x + cos? x
= f —— dx =f RV dx
cos?x sin? x cos? x sin? x
sin? x cos? x
= ——+ . dx

cos? xsin? x cos? xsin? x

= [ (sec? x + cosec? x)dx = tan x — cot x + ¢
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Exercise-10.2

1(i) Integrate: [ (5x + 3)%dx

61 (5x+3)6*1
Solution: | (5x + 3)°dx = e T ¢

- G+ +
—35(x ) c

1(ii) Integrate: [ (1 — x)"dx

(1—x)7+1

. oV Ay —
Solution: | (1 — x)7dx (-1)-(7+1)

— 1 1 8
=3 (1-x)*+c
1(iii) Integrate: f\/Zx + 3dx

Solation: [ V2x + 3dx = [ (2x + 3)%dx

3
_ (2x+3)2

3
7'2

1 3
c=§(2x+3)2+c

fv—

fv—
VX +Vx—1
™
_ f% = [ (VR VR 1)
=fx%dx+f(x—1)%dx
2 3

§x2+ (x—1)2+c

2( 3 2
=§{x2+(x—1)3}+c

.. dx .
2(ii) Integrate: [ =1.7— LDiB.10;RB.02]
Solution: f\/—+\/_

_ Ve+1—vx—-1
(\/x+1+\/x—1)(\/x+1—\/x—1)
Vi+1—-vx -1

Il eip—a- ¥

Ve+1—+vx—1

= dx

2
1 1 1 1
=§f(x+1)§dx—§f(x—1)7dx

+c

3 3

(x+12z 1(x-—1)2
3 2

2

w
=
wl N N W

(x—1)2+c

wl»—\NIH N -

UJIl\.)

N\

=

+

[S=Y

\/

N

I
NI

{(x + 1)2 —(x— 1)2} +c
2(iii) Integrate: [ cos (a — 5x)dx

Solution: [ cos (a — 5x)dx
sin (a — 5x) _
=_—5+c=—§sm(a—5x)+c

3(i) Integrate: [ sin x°dx [CB. 02; CtgB. 04 ]

. . . X
Solution: [ sin x°dx = [ sin de

cos oo 180

- X

= # +c = T COS M +c
180

3(ii) Integrate: [ V1 + cos x dx
Solution: [ V1 + cosxdx = | |2cos? gdx

X sin2
=\/§fcos§dx=\/i- 1

2

X
= 2+/2sin S+

3(iii) lategrate: [ cotzgdx

Solution: | cot? gdx = (cosec2 g — 1) dx

C()tE X
— 1 —x+c=—2cot§—x+c
2

4(i) Integrate: | sin 5x sin 3x dx [Ctg B.12;
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BB. 08,12:]/B.12]
Solution: [ sin 5x sin 3x dx

1
= Ef 2sin 5x.sin 3x dx

1
= Ef (cos 2x — cos 8x)dx
1/sin2x sin8x

( ) +c

2\ 2 8
_Zain 2 in 8x +
—4sm X 165111 X C

4(ii) Integrate: [ 7sin4x sin 2x dx
[DB. 11;RB, 05; ]
Solution: [ 7sin 4x - sin 2x dx

7 : :
=Ef251n 4x - sin 2x dx

7
= Ef (cos 2x — cos 6x)dx
7 (sin 2x  sin 6x

( ) +c

2

2 6
= 3sin 2 in 6x) +
_12(Sm x — sin 6x) + ¢

4(iii) Integrate: [ 3cos 3x - cos x dx
Solution: [ 3cos 3x - cos x dx

=Ef2cos 3x - cosxdx

3
= Ef (cos 4x + cos 2x)dx

3 (sin 4x 4 sin Zx) 4
4 2 ¢
3

2
=3 sim 22+ Loin ) 5
—4smx251nx C

4(iv) Integrate: f 5cos 4xsin 3xdx
[DjB. 14; SB, 14; BR, 12, 08; CB12 ]

Solution: [ 5cos 4x sin3x dx

5
= Ef 2cos 4x - sin 3xdx

5
= Ef (sin 7x — sin x)dx

5 {—cos 7x } N
=3 7 (=cos x)t+c
5 1

= —|cos x —=cos 7x)+c
5 (cos 2 =3

5(i)integrate: [ sin? 30 d@
Solation: [ sin? 30d# = %f 2sin? 30 d6

1 1 sin 66
—Ef(l—cos69)d9—z(9— c )+c
5(ii) Integrate: [ (1 + cos? g) dx [BUTEX,

06 — 07]

Solution: [ (1 + cos? g) dx

X
= [ 1dx + [ cos? de

1 x 1
=x+§f2coszzdx=x+§f(1+cos x)dx

1
=x+§(x+sin x)+c

x4 ox 4 isinx+
=X 2x ZSIDX c

2t ekt
=Sx+osinx+c
5(iii) Integrate: [ sin® xdx

Solution: [ sin® xdx = if4sin3 xdx
1 . .
= Zf (3sin x — sin 3x)dx

1 1
= —{(—3COS x) + =cos Bx} +c

4 3
e B
—12COS X 4_COS?C c

5(iv) Integrate: [ cos® xdx

Solution: [ cos® xdx = %f4cos3 xdx

1
= Zf (3cos x + cos 3x)dx

sin 3x
)+c

1
= —(3sin x +
4( SIn X 3

1
= E(9sin x +sin 3x) +c¢
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6) Integrate: [ sin* xdx
Solution: [ sin* xdx = [ (sin?x)%dx

1
= Z(Zsin2 x)?%dx
1
= Z(l — cos 2x)%dx

1
=—J (1 — 2cos 2x + cos? 2x)dx

4

1 2 1

= — —_— 2 — 22
4falx 4fcos xdx+4fcos xdx
—1fd Zf 2d+1f2 2 2xd
=7 X 2 cos 2xdx ) cos® 2xdx
_x 1 sin2x+1f 1+ 450d
=173 3 3 ( cos 4x)dx
_x 1 5 +1( +sin4x)+

=4 75N 2x+g(x 2 c
_x+x L 2 +1 in 4x +

=4 tgsin 2x +oosin dx +c
31y 2 +1 in 4x +

=3 2 Sin 2x stm x+c
A

=7\ —sin 2x 8sm x|+c

7(i) Integrate: [ (2cos x + sin x)cos xdx
Solution: | (2cos x + sin x)cos xdx
= [ 2cos? xdx + [ sin x.cos xdx

1
= [ (1 + cos 2x)dx + Ef sin 2xdx

_( +sin2x>+1< c052x>+
¥ 2 2 ¢

sin 2x 1 % +
> 4cos x+c

=x+

7(ii) Integrate: [ sin? x cos 2xdx
[RR. 12; SB. 11; CB. 10, 13, 14; CtgB. 09; JB, 05;
RB. 13]

Solution: [ sin? x - cos 2x dx

1
= Ef 2sin? x - cos 2x dx

1
= Ef (1 — cos 2x)cos 2x dx

1 1
= Ef cos 2xdx — Ef cos? 2xdx

1 1
= Ef cos 2x dx — ﬁf 2cos?2x dx

_ 1sin 2x

1f1+ 4x)d
=573 4( cos 4x)dx

1 5 1( +sin4x)+
—4sm x 4x 2 c

=+ (sin 2 sin 4x) +
=z \sin 2x —x —7sin dx | +¢

7(iii) Integrate: [ sin? x cos?x dx

[DB. 13; JB. 08; CtgB. 06]

Solution: [ sin? x - cos? x dx

1 1
= Zf (2sin x - cos x)%dx = Zf sin? 2x dx

1 1
= §f 2sin? 2x dx = §f (1 — cos 4x)dx
1 1sin 4x

1
=§x—§T+c =§(4x—sin 4-.X') +c
7(iv) Integrate: [ sin3 x cos® x dx

Solution: [ sin® x - cos® xdx

1
= g(Zsin xcos x)3d
1

11
:§fsin3 2xdx=§-zf4sin32xdx

1
= 3—2f (3sin2x — sin 6x)dx

_ 1 (—3cos 2x 4 cos 6x) 4
=32 2 6 ¢

7(v) Integrate: [ sin*x cos* xdx
Solution:
[ sin* x - cos* x dx

1
= Ef (2sinx.cos x)*dx

1
= Ef (sin 2x)*dx =

Tex 4f (2sin? 2x)2dx

1
— _ 2
—64f(1 cos 4x)“dx
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1
= 6_4f (1 — 2cos 4x + cos? 4x)dx

1 1 1
=af1dx—§fcos 4xdx+afcos2 4x dx

1 1 sin 4x
64" 32 4
1 sin 4x

=6—4x— 178 128f(1+cos 8x)dx

1 sin 4x 1 sin 8x
=X + (x + ) +c

f2cos2 4x dx

64 128 128 8
1 (3 0 dx + sin 8x) 4
=128 x — sin 4x 3 c

8(i) Integrate: f —dx [JB. 11; CB. 13, 05]

. 1 1
Solution: [ dx = [ ——xdx
1+cos x ZCOSZE

X
tan 2

f al—1 +c=tan>+
sec? X > C—Z':ll’l2 c

1
2

Alternative method:f T

_ (1 —cos x)
(14 cos x)(1 —cos x)

_ (1 —cos x) (1 —cos x)

= f =l e sin? x

— cos? x
COS X
- dx

f (sm2 sin x - sin x
= [ cosec? xdx — [ cosec x - cot xdx
= —cot x + cosec x +c =cosec x —cot x +c¢

+cos x

1 CoS X 1—cos x
= — — — +c=——+cC
sin x sin x sin x
X
2sin? =
2

X
=W+c=tan E-I-C
Zsmicosz

.. 1
8(ii) Integrate: f 1 " dXx [.18. 13; BUET. 03 — 04]

Solution: [ ———dx = [ — =500
1+sin x (1+sin x)(1-sin x)

_f(l—sinx) f(l—smx)

Y 1—sin? x cos? x

sin x
= > dx
cos? X  COS X - COS X
= [ sec? xdx—fsecx-tan xdx

= tan x—secx+c

8(iii) Integrate f

dx [07; SB. 13]

dx = f -(1+sin x)-
(1+ sin x)(1- sin x)
(1+sm x) 1+ sin x
=l ey = g
sm2 cos? x
_ ( sin x )
B cos? x cos X - COS X

= [ sec? xdx + [ secx.tanx dx
=tan x +sec x +c¢

(9) Integrate:
5x4 ,3x
| £2_dx; [DjB.10; CtgB.00]

ert+e X
et (e* +e7¥)

Soluti f—65x+63xd f d
olution: X = X
eX +e* (e*+e™™)

1
= [ e**dx =Ze4x +c

10(i) Integrate: [ a**dx

a%x a%x

Solution: [ a**dx = +c= +c
In a-4 4ln a
10(ii) Integrate: [ (i - iz) dx
Solution: [ (———)
=3In|lx—1|—4In|x - 2| +¢
10(iii) Integrate f—l) [SB.17]
Soluti
olution: [ = o _1)
—-1+1 x—1 1
= = d d
f dx fx—l x+fx_1x
1
:fldx+f x_ldx=x+ln |x — 1| + ¢
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Exercise-10.3

1(i) Integrate: [ xe* dx

Solution: - fxexzdx

=2[e?dz qfd, x2 =z

2

1 =
ez i = 2xdx = dz

2

1 =~
e 4, xdx 2dz

2
1(ii) Integrate:
[ x7ex*dx qfF x8 =z
Solution: =~ [ x7e*’dx = 8x’dx = dz
—1(,z
—sfe dz x7dx=§dz
= —e? +

ge te
= e 4¢

8

1(iii) Integrate: f cos x eS’" Xdx: [DB.11; RB. 04]
Solution: . [ cos x - e *dx

= [ e%dz 4fq, sin x = z
—_ Z

=e“+c = cosxdx =dz
=esinx_|_c

1(iv) Integrate: [ sec? x e®"*dx
Solution: - [ sec?x - e®@™* dx

= [ e%dz &lﬁl’,tanx= z
=e?+c sec’x dx = dz
— etanX

eVx
1(v) Integrate: | s dx

) eVx _
Solution: [ ﬁdx 49, Vx =z
2 1 1
_ Vx . _
=—| eV¥ . ——dx o——dx =dz
5f 2/x 24/x

2
= gerdZ

2 2
=§ez+c=§e‘/§+c

1
1(vi) Integrate: [ (1 — x—12) e*xdx

Solution: = | (1 — xiz) e xdx

J— Z

=Jerdz ﬁﬁ,,x+i=z

J— Z

=e’+c | 1 B
=ex+%+c --(1—F)dx—dz

1(vii) Integrate: f X )

y 4, x = 2
a* dx
Solution: ..

| xa* dx

= 2xdx = dz

. d _1
S X X—z

=%fazdz

1 a”
~ 2In (a)

+c

1 a*

- Eln (a)
2(i) Integrate: [ sin® x cos® xdx

Solution:: [ sin® x - cos® x dx
= [ sin® x - cos? x - cos xdx

ﬁﬁ,sinxzz

& coSs xdx = dz
= [23(1 = 2z)dz = [ (2% — z%)dz
1 1 1 1
=ZZ4 _EZ6 +c =Zsin4 x ——sin® x + ¢
2(ii) Integrate: [ sin® x dx  [RUET. 10-11]
5

= [ sin® x(1 — sin? x) cos xdx

Solution: [ sin® x dx

= [ sin*x - sinx dx
= [ (sin® x)? - sin xdx

= [ (1 = cos?x)? - sin xdx

=[(1-2*)?*(—d2)

&lﬁ,cosx:z

—sinxdx = dz

=[ —(1-22z%+2z%)dz
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2 3 1 2
=—(COS x—§cos X + —=cos x)+c

5
1+cosx

2(iii) Integrate: [ —inx dx; [JB. 04]
Solution: = | Lrcosx

xX+sin x

d .

= ;Z &lﬁ, X+sinx =z
= In|z| + ¢ = (1+ cosx)dx = dz

= In|x + sinx| + ¢

2(iv) Integrate:

sinx _
f dx 49,1+ cosx =z
1+cosx
. sin x — qj —
Solution: = [ dx = —sinxdx = dz
1+cos x

dz . - _

=—) —=-Inz|+¢ = sin xdx dz

= —In |1+ cos x| + ¢

sin x
3+4cos x

2(v) Integrate: f dx [DR. 15;BB. 13]

sinx

Solution: = [

3+4cosx
1dz 1
:_f —— = ——In|z| 49,3+ 4cosx =z
4 7z 4
+c =2 0—4sinxdx =dz

1 1
= —Zln |3 + 4cos x| + ¢ | ~sinxdx = —de

. 1-tan x
3(i) Integrate:
( ) g f 1+tan x
. 1-tan x 1- z:;z
Solution: [ 1+tanxdx = [ —Cosx gy

COS X
cos x — sin x

= : dx =1In |cos x + sin x| + ¢
Cos X + sIn x

(@ g, =
[Formula: [ s dx =1In f(x) | +c]

eX—
X

e dx [DjB.10]

Solution: Elﬁl',, e*+e*=z
= (e*—e X )dx =dz
e* —e”

f e+ e *

=Ilnle*+e ™| +¢

3(ii) Integrate: [

e

X

1
dx=f;dz=ln |z| + ¢

MG
(Fomula: [ T8 dx = In |£ ()] + (|

1

3(iii) Integrate:f e dx: [JB.10]
Solution: [ L dx
e*+1
e—x
- 1+e™™ dx
[eXRII < 8 (P BN FMT |
dz -x _
=_f_=_ln|Z|+C aﬁ,l'l'ex—z
z e *dx = —dz

=—-In[l+e ¥ +¢

. Cos X
4(i) Integrate: [ =A% [RB.10; CB. 05]
. L. COoSs X
Solution: = | mdx
1
=fﬁdz ﬂﬁ',,sinxzz
1 . cos xdx = dz
=2 —=dz
J T
=2Vz+c
= 2vVsin x + ¢
. sec? x dx
4(ii) Integrate: [ —— [DB.00]
. sec? xdx
Solution: = [ Nereres 49,1+ tanx =z

nsec? xdx = dz
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Zfld
= —=daz
2Vz

=2Jz+c
=2Vvl+tanx +c

4(iii) Integrate: f

X
V1—x2
Solution: [ ﬁ dx

qfF, 1 — x2 =

= —2xdx = dz

soxdx = —Edz

1—x2+c¢
x3dx

o

J' x3dx
Vi1-2x*

4(iv) Integrate: [

[Ctg

Solution: ..

= [ % 49,1 - 2x* =z

= —8x3dx = dz
4T 2z Lx3dx = —ldz
1 8

1-2x*+C

4(v) Integrate: f [CB. 03]

dx
xv1+Inx

Solution: | m

—dx

_f\/1+1nx
=2Vvl+Inx+c

f'(x)
——=dx
V)

[Formula: [

=2 f(x)+c]

Vtanx

sinx cos x

4(vi) Integrate: [ dx; [BB.05]

Vtanx f Vtanx
- smx

sin x'cosx 2 5

cosx
f Vvtanx

tan x- c052

J‘SGCX

tan X

- dx

solution: [

ﬁﬁ,tanx=z

. sec? xdx = dz

dz
=[—==2vz+c
f\/E
= 2vtanx + ¢

5(i) Integrate: [ medx
Solution: ﬁﬁ, Inx =z idx =dz

In x 1 1
f—dx—fzdz=Ezz+c=§(lnx)2+c

5(ii) Integrate:f dx [CB. 12; BB, 09;

(1+1

DB.14]

Solution: ﬁﬁ, l1+lnx=z> idx =dz

. f x=Z

=Iln|z|+c=In|1+Inx|+c

1
x(1+1In x)

5(iii) Integrate: f lnt?;:x) dx|DjB. 14;RB. 09;]

Solution: ﬁﬁ, In (cos x) =z

tan x dz
x=—]—=-In|z|+c
Z

J

= —In |In (cos x)| + ¢

In (cos x)

_1x

6(i) Integrate: f tan

+x2
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Solution: 44, tan™! x = z = = dz
4fd, tan~! x = z
= dx = dz
1+ x2

tan~ ! x
1+ x2

o f

1
dx=fzdz=izz+c

1
= E(tan_1 x)%2+c

t _1x
6(ii) Integrate: [ = ——dx; [IB.00; DB. 09]

1

tan” - x
e
Solution: ..
f +x2
= [ e%dz
1
=etan X + C

1+x2
— 2
= [ z%dz 49, tan “lx =z
13+ d d
= =7 C = X =Aaz
3 1+ x2

1
= §(tan‘1 x)3+c

dx

6(iv) Integrate: | o

[SB.11; DB. 10;
BB. 04]

. . dx
Solution: + [ & ez f{tan1x = 2
] dz = dx =d
= —_— X =Aaz
A 1+ x?2
=In |z|+cC
=In|tan™! x| + ¢
dx
6(v) Integrate: [ T
Solution:
. dx
"7 (14 x2)(1+tan1 x)
dz
= [ — {1 +tant x =z
z 1
=0+ sdx =dz
=1In|z|+c T+x
dx _d
T+x2 Y
=In|l+tan"! x| +¢
-1 3
6(vi) Integrate: [ de
[CB, 08; JB, 06; CtgB. 07; MB, 08]
Solution:
[ x*tan™?! x3 4
——dx
1+ x°
x%dx 1
“ e =54z 4fd, tan~1x3 =
1 1 2
_ - = ————3x“dx =dz
= 3deZ 1+ (x3)2
11 N
==-=z%+c
3 2

1
= g(tan‘1 x3)2+¢

7(i) Integrate: [ ; [DB. 04,06; RB,

\/72
03,06]

Solution: f\/g — = dx
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1 dx 1
L S

O

_1 ) <4x)
—4sm 3

7(ii) Integrate:
03]

+c

Bl w| =

dx
J 7= /[CB- 12; 8. 11; Ctg B.B

Solution: [

dx =f dx
R TE)
L Y
-Zf - = Zsin <E>+C

2

() -2

2

7(iii) Integrate: [

dx
V2-3x2
[BB.SB. 13; CB. 14, 10, 07; JB, 05]

Solution: f % = f dx

1 X 1 V3x
=—3sm‘1 — +c=—351n‘1 — | +c

V3 2 V3 V2
3
. dx
7(iv) Integrate: [ m[BB.SB. 13; CB. 14,10 ]
dx dx
Solution: [ —= = [ ——
s )

1 dx

) 1 <\/§x>
=—sm +c——sm — | +c

I/ ¢

dx 1 x
= =-tan"'-+c
2 f 42+x2 4 4

8(ii) Integrate' f ﬂ

11X
f 32+ 5 3tam 3 +c
8(iii) Iategrate: f e
dx dx 1 dx
Solution: [ —— | —=-] —
J 4x?+9 J 4(x2+3) 4f x2+(%)2

43
2

9(i) Integrate: f

11 L[ x 1., (2x
=——tan" 3 +c=—tan (—)+c
2

X
x2-16
_f dx

x2_42

4 1l |x—4
C = —In

+4

8
[DB 03]

Solution: [ P

1 | |x—4
24" x+4

9(ii) Integrate' f

+c

dx
9216

Solation:f o7 —f ( 2 16) = 9f xzj“)z

9

U ik | U S ST T
= n c=—1In c
N 24 [3x+4
3 3
9(iii) Integrate f W; [DB. 03]
Solution: [ = & = lf &
9x2—16 o(x2-2) 9 xz_(g)z
4
U el | RO ST T
= n +c=—1In c
97, % ot 431 24 I3x+4

9(iv) Integrate f [JB 00; BB. 13]

Solution: f 16— 4x2 - f 4(4 x2) __f 22— x2
_1 1 2+x|+ _1l 2+x|+
T2 22 =T T e Al T
10(i) Integrate: fm; [JB.12]

-J

Solution: [

2+6x+25 (x+3)2+25 -9
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1 x+3 . 3x2

_ — ~tan-? ( )+ 11(i) Integrate: | ——dx [SB. 12; CtgB. 08 ]

=/ (x + 3)2 42 40 4 ¢ 146

.. dx Solution: 4fd, x3 = z = 3x2dx = dz
10(ii) Integrate:f Zertic

—6x+18 242 2

Solution: f X2—6x+18 = (x— 3)2+18 9 J 1 +x6 =l ey 1 ‘|‘( 3)2 =l 1 +Z2

i dx 1 L (x—3 =tan"lz+c=tan"1(x3) + ¢
= = —t - +

(x—3)2+32 30 ( 3 ) ¢

11(ii) Integrate: [ % [BB. 11; RB. 08]
cee d
10(iii) Integrate:f xz_—zﬂ ; [ Ctg.03] Solution: 4T x2 =

dx
Solution: [ il f(x_l)zﬂ_l _ . B
2 4 = 2xdx =dz . xdx = EdZ
1
dx 1 X—5 xdx xdx 1 dz
= = —tan! +c = ==) ——
J n: (V3 V3 V3 fx4+1 f(x2)2+1 2f22+1
(x-2) +(Z) 2 2 )
— Ztan-1
Zt _12x—1+ —Ztan z+c
= —tan c 1
V3 V3 = Etan‘1 (x*) +c

cosxdx
10(iv) Integrate: dx ; 11(iii)Integrate: 3+cos2x

x2+x
[KUET. 05-06; BUTEX.06-07]

dx dx
Solution: f S = > >
o r2xg(3) () Solution: f ==
cos? x
_ f dx —f dx =f cos xdx
- 1 2 1 - 1 2 1 2 3+1-sin? x
(x + i) —Z (X + i) — (z) —f cosx dx Let, sinx = z
1 1 4- sm2 scosxdx =dz
1 273 = =
- 11 1 1 tc=ln |x 1|+C 4 Zfiz 24z 1 2+sin x
27 +7+2 =f22—22=_l 22+C=Zln |2—sinx
dx . . 5e2x )
10(v) Integrate: f —.— [KUET, 04 — 05] 11(iv) Integrate: [ oo A% [Ctg, 01]
dx Solution: &lﬁ, e?* =z = 2e¥dx =dz
Solution: [ = [ —
5+4x—x 9—x“+4x—4
1

dx dx neXdy = =
e e y =y

(x - 2) - (x - 2) 5€2x erdx
=i1n 34+ (x—2) +C:1 n 1+x|+c “J 1+e4xdx=5f 1+ (e?x)?

23 |13—-(x—-2) 6 [5—x
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S
Tl Ty ATe
= Etan‘l (e*) +c
x2dx

12(i) Integrate: [

1—x6

[RB. 12; DjB. 12; JB. 11]

Solution: §fF, x3 = z = 3x%dx = dz

soxtdx = gdz

S xPdx x%dx

= =
1 dz 1.

_§f _1_ZZ=§sm zZ+c

1
= §sin_1 3 +c

12(ii) Integrate: [ di - [RB. 11; JB.01]
v

X

dx
xVx%-1

Solution: [ 4fF x2 = z = 2xdx = dz

_f 2xdx _1_f dz
T oox2Vxio1 27 zzZ—1

1

1 _
=Esec Z+e

: ax__ _ .—1 ]
[Formula: [ Tz o sec xtc

1

= —gec™! x2 +
2SeC X C
xdx

13) Integrate: | 7= [DB.14; CtgB. 14]
Solution: f \/xldex &lﬁ, V1—x =z

(1 —22) - (—22dz) 1-x=2z°
=J " x=1-2z2

dx = —2zdz

= -2 (1-2%dz

z3 z?
=-2 - =—-2z(1——
<Z 3>+c z< 3>+c

1—x
=—2m(1— 3 )+c

2
=—§\/1—x(x+2)+c

. [sin~! [2X-
14)Integrate: [ sin /a+x dx

Solution: &f4, 1=/ sin~? |——dx
a+x

@32 x = atan?0 .. @ = tan~ ! \/%

dx = 2atan @ sec? 6 d@

2
1=/ (sin_1 /M> 2atan 0 sec? 0do
a(1+tan? 9)

tanZ @

>— | 2atan6 sec?0do
sec

= [ sin™!
= [ sin~!(sin @) 2 atan @ sec? 6 d6
~ 1= [0 2atan 0 sec?® 6d0 ................... (i)

= 2a [Qtan 6 [ sec? 8d6

d
—f [@ (6 tan 0) [ sec? HdH) de]
= 2a[@tan? 6 — [ (6 sec? O + tan #)tand|d6
= 2aftan? 0 — J 2a O tan @ sec’ 6 do

— 2af tan? 6d6
= 2aftan’?6 — 1 — 2af (sec? 8 — 1)do
~I+1=2aftan’0 — 2a(tan — 0)
or, 2] = 2af tan? 0 — 2a(tan 8 — )

or,] =aftan?0 — a(tan 0 — )
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or,I=atan‘1 \/: Z— f—tan f +c

X X
or,] = xtan™?! e Jax + atan™?! \E +c

~I=(x+a)tan?! g—\/a+c
fReoTs T QT SFR[OTT PN Y) [su,10]

[ % qRg [ 2 Sreidd (WS IF a
xa—xb 1+xb

&b T TN DB T x = z¢ (T ALH

PO R[]

Ques: 15(1)f

1 1
X2 —-x4
Solution: _&x
J XE—xd qfF, x = z*
~dx = 4z3dz
3
72—z .
2
_ 4f z°dz Xi=z
z—1
(z2-1)+1
=4 d
f z—1 z

=4fzdz+4fdz+4fzd_—z1
72
=4-—+4z+4-In|z—-1]|+c

2
= 2vx + 43/x + 4In |3V/x — 1| + ¢ (Ans.)
. ‘e Vxdx
Ques:15(ii) [ T 4T x = 76
. Vxdx ~dx = 6z°dz
Solution | T 1 )
gR x2 =2
%dx 1
= [ P X6 =2z
1+x3

.6 2z°dz
1 +Z2

b

Zﬁ(zz+1)—z4(zz+1)+zz(zz+1)—1-(zz+1)+1d
z
1+ z2

=6/
=6f<z6—z4+zz—1+ - )dz
1+ 22
=6[ z%dz— 6 z*dz + 6 z?dz — 6 1dz
+6f dz

1+ z2
6

6
=7z7 —gzs +2z3—6z+6tan"t z+¢
7 5 1

6 L 6 2 1 1 1
=-x6——x6 + 2x2 — 6x6 + 6tan™1 (x6) +
¢ (Ans.)

(TTT P 2)

(FRV TS (0 2[)

1+x

Ques —16(1)

) 1+x
Solution: [ ’1 — xdx

I — f 1+X

dx [ KUET, '11-12]

_ f (1+x)(1+x)
- (1-x)(1+x)

_ f 1+x
\/—
xdx

_fv—d + =

=sin~ x+11(ﬂ'ﬁ) aﬁ,l—x2=z
"'11 —f xdx

Vix? — 2xdx=dz
—dz
:f 2 —dz
vz XdX=T

__fﬁ
=—Vz

= —V1 — x2
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sl =sin"' x—vV1-—x% +c _ fa+2x+adx
2 vax + x?
1-x 1 a+2x 1 a
16(ii) [ dx == —=dx+-5[ —=dx
1+x ) et e
Solution | |~—=dx or,1=%11+%12 SIE)
1+x
a+2x
AN, [, = [ = dx &lﬁ,ax+x2=z
_ [ [@=na-x0 Y e .
_j A+ 00— X = EZ (a+2x)dx = dz
1
j (1—x)2 =2f7d2=2ﬁ+c=2 ax +x%+c
1—x2
HER Iz—fm
1—x a
= [ ——= _dx = =
== et
dx xdx 1
:f _f =af dx
[e9y-@
xdx x+5) — (5
—sinlx— [ ——— |4V = 2) ~\2
1—x2 a2 an2? a
1—x2= 72 = aln (x+z) _(E) +(x+5)
- zdz dx
=sin”t x+ [ — — 2xdx=2zdz [Formula: | ——=— =n [x +x? = 7| + ]
. Xdx=—zd R .
= sin~! x+fdz xwTre -'-I=%-2 ax+x2+%-aln (x+5) _(E) +(X+5)

=sin"'x+z+c = Var+x?+ 5 axra? + (x+3)| +c

=sin"! x +4/1—x2 + ¢ (Ans.) = B )

[su,9,14]

16(iii) Integrate:f /aT”dx f dx 43¢ f dx

sin? x cos4 x sin? x+cos4 x

_ &dx (NG A9 (LA p + g =m (GG ALY
m R0 sec™x QIKN 1] 8 (P B PO RAJ
a+x 8 tan x = z Y{ NP PO (|
B o o
:1 2a+2xdx Q“e““‘):fm
27 Vax+x Solution: [ +Coszx
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sec2xdx
- f secZx+1
sec’xdx
= “xd
Y 1+ tan2x+1
B f sec? xdx
2 + tan2
=] (ﬁ)2+zz &lﬁ, tan x =z
~sec’xdx =dz
= itan‘1 (i) +c
vz
- %tan_1 (tanzx) + ¢ (Ans.)
171} : f dé
Ques17(ii) : 1+ 3cos? 0
. ae
squtlonf Tr3c057 0
_f sec2 0do
- sec?0(1+3 cos?0) sec?0 RIAI €]
B j sec? 6do 8 2P B
N sec?26 + 3 )
B f sec” 6do
)] 1+tan26+3
_f sec? 6d6
7 4+tan? 6 44, tan 6 =z
_ f dz . sec?0do = dz
22 + 72
1t 12y
=—tan "=+
2 2
1t 1 <1t 9>+ (Ans.)
= —tan —tan ¢ (Ans.
2 2
Vtanx
Ques 17 (iii) [ R sec?x RIFI 1]
8 RJ(P 8«
L3l

Vtanx sec? x dx

sinx cosx sec? x

Vtanx sec? x dx

tan x

=)

. f sec? xdx
Vtan x

=/

&

&lﬁ,tanx=z

nsec’xdx =dz

=2Vz+c
= 2+/tan x + ¢

1+tan

Ques 17 (iv) f

nx

1+tan%
=J 1+ 25> % dx
+ smicosi

_ (1 + tan%) sec? %dx

X
2
sec 2+2tan2

(1 + tan %) sec?>

= = Zxdx
1 +tan2§+ 2tan7

2

2

X
ﬂﬁ',l+tan—:z

X
nsec?=dx = 2dz
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(1 + tan %) sec? %

(1 + tan %)2

2 X
sec” &
2

X
1+tan7
= 2;£—21n2+c

= 2In |1+tan §|+c

dx

Vsin xVcos7 x

18(i) J

sect xdx

vtan x

f(1+tan x)sec? xdx

vtan x

. f (1+z%)dz
N Vz

1 3
= [z72dz + [ z2dz
=2vVz + 225/2 +cC
= 2./ (tanx) + % (tanx)5/? + ¢
18(ii) [

\/sin3 x\/ cos® x

\/t;n_x+ (tan x)3/2 + c. ﬂ'ﬁ, tan x = z
~sec’xdx =dz
0T 3por 8)
[su19]

RCOX LAY o, FIPICIR DT &5,

acosx + bsin x

= L () +M(Z(EF T8 729), 6394 sin
X, COS X €9 7RA egﬂ%ﬂﬁgﬁw L, M @<

T fefa e T3 |

Ipsmx+qcosx+r Wﬁw W,

acosx +bsinx+c

51 =L () +M (EF I=TF ARA) + N 409
{09, 98?9 sin X, oS X 99 AR 8 %M
ge T L, M, N @3 i fefy e =03 |

example f asin x+bcos x —9
PI€. J Cein x+dcos » -

. asinx + bcos x
Sol": —dx
csinx + dcos x

M (csin x + dcos x) + N(ccos x — dsin x)

f csin x + dcos x

ccos x — dsin x
=Mf dx+Nf - dx
csin x + dcos x

= Mx + Nln | ¢sin x + dcos x|

_ f sec* xdx
(tan x)3/2 (AT, Mc — Nd = a
(14tan? x)sec? xdx Md+ Nc=b
= f 3/2 "M = ac+bd __ bc-ad
(tan x) o =S o N=52
i (1+ z%)dz 44, tan x = z
B > ues19(i dx
72 ~sec’xdx =dz Q ()f 1+ tan x

3 1
= [z 2dz+ [ z2dz

[SB'14;R.B.'12,'08:).B."12]
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Solutlonf =[ %

1+tan x 1+
cos x
COoS X
=J =J

CoS x + sin x

1 CSS X
CoSs X

=2 J

=2 J

==1)dx+
2{f fsinx+cosx
= %{x + In |sin x + cos x|} + ¢ (Ans.)

sin x + cos x

sin x + cos x
(sin x + cos x) + (cos x — sin x)

sin x + cos x
COS X — Sin x
X

19 _
Ques19(ii) f 2+ cot x

dx
Squtionj _
2+ cotx

sin x dx

_J dx J
) g cosx 2sinx + cosx
sin x

B 1 f 5sin xdx
5 2sin x + cos x

B J 2(2sin x + cos x) — (2cos x — sin x)
B 2sin x + cos x

J‘ (2cos x — sin x)
dx — = X
=5 (2sin x + cos x)

2x 1

= ?—Eln |2sin x + cos x| + ¢ (Ans.)

3sin xdx

19(iii
Ques (111)f cos x + sin x

3sin xdx

Solution [

1
=§f

cos x+sin x

3 X 2sin xdx
CcoS x + sin x

1 . 3(cos x + sin x) — 3(cos x — sin x)

2 CcoS x + sin x

COoS X — Sin x

=§fdx—§f

cos x + sin x

=3?x——1n |cos x + sin x| + c (Ans.)
[ ;((;C))d —In [f(X)] + ¢

fROTT 5p*r ¢) [su 18]
[ dx ) —X & E@q

a+bsinx a+bcosx asinx+bcosx+c

56 |

* SIS I BB, 2 "2 BRUER

1+tan? 2

cosx—1 tani 0O =, 14 I CQSA“-fIi ©3 Function

1+tan? 2=
2
2 (sinx, cosx) AFCET tanzgﬁﬁ?ﬂ*fw ©
Y | FEe tan%:z S [GRSE] seczgdx=2dz§§[

G I SO IR 2P = |

QuesZO(l)f m [BUET. 11-12]
Solution | _L
1+sinx—cosx
B dx
2tan % 1 — tan? %
2 X 2 2
1+ tan 5 1+ tan 5
_ (1 + tan? 2) dx
2 2 X
1+ tan > +2tan2 1+ tan 5
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sec? %dx _ [ dz
= X X 2 42 1+1+(1—1)
2tan® > + 2tan > Z 2377 )
_f dz
- 2
_ 2dz aﬁ, =t E 1 §
_f222+22 ’Zl anz (Z+2) +4-
X
P
_f dz =>dz—zsec )?dx +1
o 72 + 7 = 2dz = sec? =dx _2 _1Z 2
2 = —tan +c
SR
=f dZ )
1 1\ [1)\?
22+2-z-7+(7) —(7) 2 2tan%+1
=—tan! | —=—|+¢
dz V3 V3
=J N2 1\ 2
(z+2) -(2) 0TS 5P v)
z +1—1 e 3B
= 1 In 2 2 +c asmx+bcosx |
2 % Z-I-%-I-%
a=rcos a@ <% b=rsin ¢ LI WP FCA(O
Z
=In | | +c IS
z+1
_ ; + ¢ (Ans) 21) Integrate: [ acos:ﬁ
1+t
Solution: [ ﬁ &lﬁ a=rsin a
dx b =rcos a
= | — X ~ r2(sin® a + cos? a)
ZO(II)f 2+sinx f 5 tan’ =J — : ? g — a2 4 h2
24+ 2 r(sin a-cos x+cos a-sin x) a‘+b
1+tan2% =—f r=\m
sin (x+a') And rsin a _a
rcosa b
f (1+tan )dx =;fcosec(x+a)dx g2 d
= b
1 x+a
2(1+tan2 2)+2tan2 =zIn |tan (T)|+C s =tan” 1%
1 x+a
1 sec?Zdx X =———1In |tan +c
=3/ T rtantea &]ﬁ"zztani w ( ’ )|
an?+tan;

1 X -t 14
=>dz=zsecz X dx Wlnltan (x+tan b)

2
(ITTT 5P q)
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| v (ax+b)m , [ (ax+ b)Vex + d dx,

f(aX+b) x| x dx
vex+d " @x2+b)ex?+d

Eulirac]

cx +d =z 0O (]| [su 17]

SK|

21(i) Integrate: [ ——— v— . [DB. 10; SB. 13]

(x-3)
Solution: ﬁﬁl’, x+1=2z2

=>x—3=2z%—4=dx=2zdz

f X _ 2z -dz
) x=3)wWx+1 ) (242
_5 dz
B jzz 4
—> 1l z—2 _1 Vvx+1-2
Y R P I Sl e +2| ‘
.o xdx
21(11)f\/ﬁ
qf9,22 =1 -
2(1 — z%)zdz ‘ *
=_f = 2zdz = —dx
VA
=2[ (z?> - 1Ddz

—2Z3 +
= 3 z c

= WT—R -2V e

= Ca-aVIx-2VT x40

2
=§\/1—x(1—x—3)+c
2
=—§\/1—x(x+2)+c

07T ¥ v)
T SAHATE |

f (cx+d)\/ax2+bx+c
= z AT I = AT

cx+d

cx+d=§ 4qUO (9

dx
22, | ———
f (1+x)V 1-x2 qf{14+x=-
Solution: 1
| o= (1+x)\/ﬁ cx=--1
1
_f _Z_Zdz -'.=>~dx=——2 dz
1 1 2
-1
dz dz
TR
z z2
_ f dz _ 1f 2dz
T V2z=1 2 N2z -1
=——-22z—1+c¢
[ Formula: [ f(x) dx 24/ f(x) +c]
S N P ekt
B 1+x €= T+x . *
0T pr )
& wrery S
O[3 |
f (ax2+b)ycx2+d
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AT, x =§mmﬁw‘1w

VazZ +b = u 4409 X(J |

dx
22(i) Integrate:
(i) 8 f (x2+1)Vx2+4
Solution: %fﬁ;l', X = g =>dx = —Zide

. f dx
” (x2+1)Vx2+4

1

=J‘ —Z—de
G+ )7

zdz
:_f Grovarer | WV ri=u
= 4z2 +1 =u?
2 _
B J- %udu :22=u41
T ) wE-1 )\ 1
( 4 +1)u :>ZZdZ=Z-2udu
1
_ f du Zdzzzudu
N u?+3
lt _1( )+ can-1 422+1+
= ——tan —|)+¢c=——tan c
V3 V3 V3 V3
1t 1 <v4+x2>+
= ——tan c
V3 xV3
. dx
22(it) Integrate: | ————
(i) 8 j‘(1+x2%/1—x2
. 1 1
Solution: ﬁﬁ, X = dx = —= dz
J dx ——dz
2 —
(1+x?)Vl—x 1+ ) 1_%
z
_'_'f zdz
o (z241)Vz2-1 ﬁlﬁ,\/zz —1=u
=>z2-1=u?
udu =>z2=u’+1
W?+1+1)-u ~ zdz = udu

__fd_“
B u? + (v/2)2

1 (U
= ——tan~ (—)+c

V2 V2
——it 1 z2 -1 N
RV A ( 2 ) ’
_—ﬁtan 7 +c
——it _, (V1—x2 N
e ( xV2 >

2
23. (i) Integrate: = 1

xt+1

1 1+
dx = [ —rdx
x24+=

1

2

CAINGIGERESISICIRESIED)

1

‘J rz
(x-2) +2

dx

dx [BUET.'14-15]

dz
=J z2+(V2)? Wx-i=z
1 1 (z 1
= 5tan 1 (\/_E) +c 1+ x—z)dx=dz
1
1t o (I x +
= —tan c
V2 V2
1 (x*=1
= ﬁtan T2x + ¢ (Ans.)
23(ii) Integrate: [ ad s [JB.02]
(a2+x2)2

Solution: ilﬁl', x = atan 6
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~dx =asec?6do

dx asec? 6 do
o f —E = f E
(a? + x?)2 (a? + a?tan? 0)2
asec0 - sec
_ 29 def 20 do
a3 (secZH)% a*sect
1 do 1
=—=J o =Efc059d9

1 1 1 X
= —sin 0+ c = —sin (tan —)+c
a a a
X X
['-'xzatan9:>~tan9=—:>t9=tan_1 —]
a a

1 ( 1 X >+
= —sin [sin”" —— c
1 X

=— ———+c
a? [x2 + a2

Exercise-10.4

BIERICICERSUIRI AN INEE RS IR K S Skl
Lkl ﬁtﬁt@ et Mt =% qIvE

A B

L. (x— 2)(x 3) (x— 2)+(x—3)
x? _ A B
e - Teates
x3 _ A B
3'(x—2)(x—3) =1+ (x—2) T (x—=3)
X A B . C
C(x-2)2(x— 3) (x-2) ' (x=2)2 (x-3)
X — Ax+B C
(x2-2)(x-3)  (x2-2) (x-3)
X _ Ax+BI Cx+D . E

T(x2-2)2(x—3)  (x2-2) (x2-2)? (x—3)

Thumb’s rule 8

Thumb’s rule @3 SR T2(&2 WHF Ser Ao T4 T |

m_
1 _ 1
x2-9 (xX+3)(x-3)
_ 1 . 1
(x+3)(-3-3) (B+3(x-3)
1 1
T —6(x+3)  6(x-3)

o< TCF (@ 5 AP GI6T = 0 @9 ST (F@(x+3=0
A x=—3) (AF X 99 VT ([F I ANSCEANCS IANS
71

1(i) Integrate:

Solution: [ = x2—25 > dx
x + 35
=/ LIRS

_ 5+ 35 —5+35 1,
- [(5+5)(x—5)+(x+5)(—5—5) X

30
_f [10(x 5) (x+5)(—10)] dx
=f[x— x+5]dx
1 1
—4fx_5dx—3fx+5dx

=4ln |x —5|—3In |[x+5|+¢

1

1(ii) Integrate: [ promrTy—— dx

1

Solution: f m dx

B 1
= [x(O —1)(0-13) * 1(x — 1)(1 - 3)

1
T 3G-DE- 3)] dx
=/ [__E(x 1) z(x:%)]

—11 11 1+1l 3| +
—3n|x| 2n|x | 6n|x | + ¢
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[SB. 01,08 RB.

04; BB, 04; CtgB. 02]

) xZ 4 _ __*
Solution: 22 1+ 24 1+ (x=2)(x+2)
+ : T -

(x—2)2+2) (=2-2)(x+2)

1 1
xX—2 x+2
x2 dx dx
..fx2_4dx—fdx+fx_2_fx+2

=x+In|x—2|—-In|[x+2|+cC

=1+

=x+In

+
> c

f x? —4+ 4 d
= —4 x2_4)™
4

=f<1+x2_4)dx

= [1dx+ 4] Y

x2—4

dx
1 l |x—2+
2x2 lxt+2l ™€

X —2
=x+In
x+2

=x+4X

|+c

2(ii) Integrate:
15,11;CB. 01,09, JB. 09, BB. 13]

) x%-1 3 _ 3
Solution: 2 2 1+ x2—4 1+ (x+2)(x—2)
— 1+ 3 + >
T @+2)(x-2) (x+2)(-2-2)
_1+3 1 3 1
- 4x—2 4x+2

x?—1
.-.fx2_4dx

3. 1 3., 1
= [dx -~ dx + - d
Jx—Z) gt 3

f xX%—4+4 dx

; [SB. 03, 05,12; DB.

3 3
=x—Zln |x+2|+Zln |x — 2| +c
x4 |x_ +
=x+7In e c

1 x%2-443
—dx=[——~dx
| x2—4+ 3 4
e Ty
3
=f(1+x2_4)dx
=f1dx+3fx2_
1 | |x—2
2%x2 "

x—2|
+ 2

=x+3X

—x+o]
=X 4n

3(i)Integrate: f [DB 14;BB. 05,10; RB.

02;CB.02]

Solution: glﬁ, Z(x m x+:;2+i
>1=Ax(x—1)+B(x—1)+Cx? ... ()
=>1=Ax?*—Ax+ Bx — B + Cx*
51=UA+C)x*>+(B—-A)x—B ............. (ii)

x = 0 XA (i) N2 (YTH N2, B = —1
x = 1A (i) VL (AP AR, € =1

AL (i) N (AT, x2 29 ANFS FF A3,
A+C=0=>A=-C~A=-1

dx dx dx dx
”fxz(x—l) __f¥_fx_2+fx—1
1
= —In |x|+;+ln Ix—1|+c
x—1] 1
=1In +-+c
X X

4(i)Integrate: [ —2+1)[DJR 14; JR.13:

1)(
CB. 04, 11: DB, 13,08; BB. 01,07; RB. 13]
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A Bx+C
Solution: %fﬁ = _1)(x2+1) ;+ 211

5x=A*+1D+Bx+0O)x—1).....(0)
=>x=Ax*4+A+Bx?> —Bx+Cx—C
=>x=(A+B)x?+ (-=B+ C)x + (A —C) + (i)
x = 1 (A (i) N3 (ATF A3, 1 =2A.°.A=%
(ii) VS (AT, x2 SR AN F© I A3,

A+B=0aB=—A=—%

S[RAT(ii) N (AF &I M ANP© I
g,
A-C=0:.C=A=-

f xdx

h (x—l)(x +1)

1

2 f2+1

_11 1 fx_ld

—an |=2) %

_11 " lf X p +1f dx

=gl =1l=2) Gogdx+3) 05

_11 1 i 2x 4

=g x =1 2x2 21
_f1+x2

-5 1 11+2+1t x+
—2n|x | 4n[ x“] Stan™ x +c

4(ii) Integrate: [ de

)( 2+4)

El—ﬁ- _ A Bx+C
Solution: (1- x)(x2+4) 1- x+ x2+4

5x+2=A*+4)+Bx+0O)(1—x) ...... (i)
=>x+2=Ax>+4A+ Bx —Bx*+C —Cx
>x+2=(A-B)x*+B-0Ox+4A+C..[i)

x = 10 (i) N (AT AR,
3=5A5A:§

(ii) 2 (ATF x2 qF SR ANFS F(J A3,
A—B=0:>B=A.-.B=E

AR 4A+C—2=>C—2——

[JB. 14]

2

C =—
5

. f x+ 2 d
G TC T bt
3 dx 3 xdx 2 dx

=5 +§fm‘§fm
3 3 2xdx 2 dx
G 10 x2+4 5° x2+4
- 31|1 |+ —Infx? + 4] — 2.2 tan" 2
= Sn X 10nx 52 an 5
= 3I|1 |+31| + 4| 1t -1 2
= Sn X 10nx SHH >

Exercise-10.5

1(i) Integrate: [ In xdx
[CtgB, 04, 08; CB, 06; BB, 04]
Solution: [ In xdx = [ In x.1dx

d
—nxf1dx— {a(ln 0f 1.dx}dx

1
=xlnx—f;,xdx=xln x — [ 1dx

=xlnx—x+c

1(ii) Integrate: [ x sec? xdx Ctg B.14]
Solution: [ xsec? xdx

d
=x [ sec?xdx — [ {a (x) [ sec? xdx} dx

= xtan x — [ tan xdx

= xtan x — In |sec x| +c

1(iii) Integrate f

x

— = fxcosec2 xdx
X

d
= xJ cosec? xdx — | {a (x) [ cosec? xdx} dx

= —xcot x — [ 1+ (—cot x)dx
= —xcot x + [ cot xdx
= —xcot x + In |sin x| + ¢
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2

2

In(sec”'x) x? 1y[xsin 2x
2(i) Integrate: | ————") dx [SB. 14; DB. 08] _x 2 _ 2 ]
" \/)x— . > fsm 2xdx
. n(sec 1x 2
Solution: [ I dx 43, seclx = _x* lyxsin 2x 1( cos Zx)] e
4 2 2 2 2
1 2 1 1
=fandZ o ——————dx = dz =x___ : -
=1 2 4xsm 2x cos 2x +c¢
. 2(iv) Integrate: [ xtan®xdx
=Inzfdz— [ [d_ (Inx)[ dz] dz [RB, 05; SB. 05; DB. 02 ]
x Solution: [ xtan?x dx = [ x(sec? x — 1)dx
1 = 2 —
=Inzz— [ —zdz=zlnz— [dz J xsec’xdx — [ xdx
Z 2 d 2
—nz—z+c = x[ sec xdx—f{a(x)fsec xdx}dx——
2
X
= (sec™® x)In (sec™® x) — (sec™! x) + ¢ = xtan x — [ tan xdx — >
1
2 (ii)Integratet [ x Inx dx = xtan x — In |sec x| — Exz +c
Solation: [ xIn xdx = [ In x - xdx 1 X2
d =xtanx—1n| |——+c
=Inx [ xdx — | —(ln x) [ xdx] dx cos x 22
X
x2 1 x2 = xtan x +In |cos x| ——+¢
=—lnx-—J ——dx 2
22 » 3(i) Integrate: [ x2cos xdx
= %m x— | de = 71n X _Efxdx Solution: [ x%cos xdx
d
x? 1x? x? x? = x% cos xdx — [ {— (x?)[ cos xdx} dx
—71nx—§7+c 7lnx—Z+C dx

= x?sin x — 2 xsin x dx

= x2sin x — 2 [xf sin xdx
2(iii) Integrate: [ xsin? xdx. [KUET, 05-06] p
—f {a (x) [ sin xdx} dx]

Solution: [ xsin? xdx = = [ x - 2sin? xdx ) .
2 = x?sin x — 2[—xcos x + [ cos xdx|

1
= EJ x (1 — cos2x)dx = Ef (x — xcos 2x)dx = x2sin x + 2xcos x — 2sin x + ¢
= lf x dx — lf x cos 2x) dx 3(ii) Integrate: [ (In x)2dx [ DB12,14]
ix " 2 Solution: [ (In x)?dx = [ (In x)? - 1dx
= 5= — 5 |xJ cos2xdx = (In 2)2f 1dx - [ { (n 2)2[ 1dx} dx
2.1n x
—f —(x)fcost dx} dx] =x(In x)*>— [ ” xdx
x? 1y sin 2x sin 2x = x(In x)? — 2/ In xdx
Dt Gt A £
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=x(In x)2 -2 [ln x| dx

d
—f {E (n x)f dx} dx]
= x(In x)? — 2[xIn x — [ dx]
=x(In x)? —2xln x + 2x + ¢

4(i) Integrate: [ e*sin 2x dx
[SB. 10; RB. 04,09; DjB. 09; DB, 03]

Solution: 4f4, I = [ e*sin 2x dx
d
= e* [ sin2xdx — [ {a (e*) [ sin Zxdx} dx
1 1
= —Eex cos 2x + Ef e*cos 2xdx

—_ X
= ——e*cos2x
2

+%[e"fcos 2xdx — [ {:—x (e*) [ cos 2xdx} dx]

= —EeXCOSZx
1 sin 2x sin 2x
+—[e —fe x]
2
== —Ee"cos 2x +Zexsin 2x
1
—Zfexsin 2xdx
:>I=—exsin2x—lexc052x——l
4 2 4
:>51— Lexcs 2 2 2
2l =7€ (sin 2x — 2cos 2x)
1
[= gex(sin 2x — 2co0s 2x) +c¢
~ [ e*sin 2xdx = —e*(sin 2x — 2cos 2x) + ¢

5

1 xdx

4(ii) Integratet [ xsin
[DB, 07; MB, 02, 03, 06]

Solution: [ xsin™! xdx

4fd, 1 = sin™! xf xdx —
f {:—x (sin™! x) [ xdx} dx

1 2

I = —x?sin™1 x——f
2 —x2
1

I=Exzsin‘1 x—1

1 x?
where I; = Ef ﬁdx For second part:

sin® @ . cos 6d6 4fd, x = sin 6
cos 6 ~ dx = cos 6d6

1
=Ef

1 1
=Zf25in2 0 =Zf(1—cos 260)do

_1[ sin2l9]_1‘9 12_ p g
=2 =2 3 sin 6 - cos

—10 L 0 20
=7 2 Sin cos

1
=—9—Zsin -1 —sin% 0

4

1 1
=—sin™! x ——xy/1 —x?

4 4
1 1

~1==x2sin"! x ——sin™! x + 1x 1—x2+c
2 4 4

A(jii) Integrate: [ xsin™! x%dx

[RB. 06; DB. 05; RB.13]

Solution: [ xsin™* x%dx qfd x2 =
=fSin_lz'% ~ 2xdx = dx
1
=—J sin"?! zdz
2
=1_ 1Zfdz—f{i(sin_1 Z)de}dZ]
21 dz
17 z
= — in—1 — d]
5 |7sin" 2 f — z
1 +1f —2z ]
=—|zsin"! z
21 V1 —z%dz
1
21

[ 1
zsin™1 z+§'2\/1—zz]+c
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f'e Solution: [ cos™* xdx = [ cos™! x.1dx

Formula: dx =2 x) + c]
[ J ™ fx) f iy

1 = xcos™ ! x +
=E[zsin‘1z+\/1—zz]+c V1 —x?

—2xdx

1 — __

=5 [xzsin‘1 (x%) ++1— x4] +c xcos™ x f VI—2

= xcos~ ! x—E-Z 1—x2+4c¢

5(i)Integrate: [ tan™! xdx
[JB. 13; DjB. 12; DB.04; CB. 02] [Formula: [ 2% dx = 2. /FG0) + C]

V()
Solution: [ tan™" xdx = [tan™'x.1dx
=xcos ' x—+y1—-x%+¢

=tan"! xf 1dx — [ {i (tan™' x) [ 1dx} dx

d x
o 6(i)Integrate; [ = (1 + xIn x)dx
=xtan™' x — [ > dx x
14+x |JB. 07;BB,01; DJB.13]
= xtan™! Solution: [ % (1 + xIn x)dx
1 , 1
= xtan™! x —lln |11+ x?%|+ ¢ =Je (; +ln x) dx [Let, f(x) = Inx: /7(x) = ;]
2 — X
=e*ln x+ ¢

5(ii) Integrate: [ sin~! xdx [Formula: [ e*{f(x) + f'(x)}dx = e*f (x) + c|
[DB.14; BB.12; JB. 10; SB, 03] 6(ii) Integrate: [ e*secx (1 + tan x)dx
Solution: [ sin™! x dx = [ sin™" x.1dx [JB.11; RB, 03; BUET, 04 -05]

Solution: [ e*secx (1 + tan x)dx
= [ e*(sec x + sec xtan x)dx

d
= sin™! xJ ldx — | {a (sin™! x)[ 1dx} dx

X

=xsin™! x — [ ———dx [ﬁﬁ,f(x) =sec x ~ f'(x) = sec xtan x]

1 1:;; =e*sec x +c¢
= xsin™' x + Ef mdx [ Formula: [ e*(f(x) + f'(x)}dx = e*f(x) + ¢|

1 6(iii)Integrate: [ e*{tanx — In(co s x)}dx
=xsin"lx+=.2J1—-x2+c
- 2’ solutiont [ e*(tan x — In(cos x))dx

'™ ——
[ Formula: [ \/f(_dx 2./ f(x) + C] [, f(x) = ln(cos x)
~fl(x) = (—sin x) = tan x]

=xsin"! x++/1—-x%2+¢ cos x
=e* - {=In(cos x)} + ¢

= —e*In (cos x) + ¢

[Formula: [ e*{f(x) + f'(x)}dx = e*f(x) + ]

5(iii) Integrate: [ cos ! x dx 6(iv) Integrate: | e* {_+ (1- x)Z} dx
[CB. 14; CtgB. 07,12; SB. ] Solution: [ e {—+ = x)Z} dx
4R, 00 =5 f100 = 5 (-1 = =]
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X
e* - ! +c= ©
1—x 1—x

[Formula: [ e*{f (x) + f'(x)}dx = e*f(x) + ¢|

+c

6(v) Integrate: f

1)Z
12; CtgB. 13; BUET, 06-07; DU.11]

Solution: f o +1)2 = (x:-1+11))ze
x+1 1
=/ {(x+ D2 (x+ 1)2}dx
1
=/e {x+ 1 (x + 1)2}dx
lLet, f(x) = o7 = f1(0) = =535
x+1 te

[ Formula: [ e*{f (x) + f'(x)}dx = e*f(x) + c]

6(vi) Integrate: [ = (x ) gy [BUET. 03]

x+1)2
X( 2+1)

Solution: f 1)

e*{(x + 1)? — 2x}

BT
=fe"dx—f%

= [ eXdx — 2 ex(x(:jl_)zl)dx

= [ e*dx — 2 & {(;:)2 - (le)z}dx
:fexdx—Zfex{ : +(x:_11)2}dx
(1R, £ =57+ £/00 = o)

=t 20t e

6(vii) Integrate: [ e>* (5 Inx + i) dx [CtgB. 09]

dx[JB, 09,12; DB. 11:RB.

Solution: [ %% (51n x + i) dx

SENORIERIUOES

=e>In x+c¢

[Formula: [ e®™(af (x) + f'(x)}dx = e**f(x) + c]

Exercise-10.6

2
Li)Evaluate: [, 5x*dx

Solution: foz Sx*dx = 5f02x4dx

sx52 s.(2_0) =32
=53] =5 (5-9)=

(i) Evaluate: f03 (3 —2x + x%)dx

[CB. 06, 07; BB, 08]

Sqution:fO3 (3 — 2x + x?)dx

= |3 2x +x =9

(iii)EvaIuate:f__lz(Z + 3y + 5y2) dy

Sqution:f__lz(Z + 3y + 5y?) dy

=2y +3—=+5%

-2
y: o y?
2 3

1

{2( 2)+ 3 c22 42 (-2
{2( 1+ 3 c1y2 42 (-1’

(4+6——)—(—z+

}
j

3

2

5
3

)

3 5 12-80+12—-9+10

3223_
55
6

2
2.(i) Evaluate: f_n,i/z sc:;x:l

|CB, 09; JB. 03,06,13 |
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. [T/2 sec x+1 . rm/2 2
Solution: [ _ )2 e dx Soiutlon. fo cos xda;
= f n/z(l + cos x)dx = [x + sin x] n/z = Efoﬂ/22cos2 xdx = Efon/z(l + cos 2x)
Y CLT L) N G LY G - /2
= (2 + sin 2) { > + sin ( 2)} _ l[x 4 sin Zx]
m T _ 2 0
T . ==|(z+zsint)—=(0+=sin 0
(ii) Evaluate: [, (1 + sin 26)dé [MB. 01] 2\2 2 2 2
T | _T il
Solution: fn/z(l + sin 26)do =7 + 4-0 =7
[9 — lcos 29] (ii) Evaluate: f:/z cos? xdx
2 /2 [SB. 06, 12; JB. 07, 09, 13; DjB. 13]
1 T 1
= (m —=cos 27‘[) - (———cos n)
( 2 2 2 Solution: foﬂ/z cos® xdx = lfon/24cos3 x dx
( 1) (n 4 1) s 1 1 4
=l7r—-——=]-(—4+-=-)=——
2 2 2) 2 = Zfon/z (cos 3x + 3cos x)dx
(iii) Evaluater [2v/1 +sin 6 d6 [BB.11] 111 /2
Solution: V1 + sin 8 ~ 2 [§ sin 3x + 3sin x]o
1(1 ) 3n+3 ) n) 0
= —|=sin — + 3sin =) —
\/(smz + cos2 +2sinZ cos 2) 413 2 2
2 2 _1(1 1_|_3)1)_1(—1+9)_18_2
, a3 =3) 71373
) 6 ) 6 /2
= (sz + cos E) = sin + cos5 (iii) Evaluate: [, "~ sin® xdx
u Solution: fon/zsin3 xdx
f V1+sinfdo
0 1
. = Zfon/z (3sin x — sin 3x)dx
Z 0
= j (sm + cos —) deo
T — | — _
Cose Sme z , , n 4[ 3cos x + 3cos 3x]0
_ |22 2| —olein? — cncZ]? 1 T 1 3m
= i + i =2 [sm 5~ €os 2]0 _ Z{(—Bcos - + ~ cos 7)
2 2 1y 1
s s . —
=2 {(sinZ — Cos Z) — (sin 0 — cos 0)} ( 3cos 0 + 3 cos 0)}
1 1 2
{(1 1) « 1)}—21—2 = “(‘3+‘):‘
V2 V2 4 3 3

3.(i) Evaluate: fo ™2 cos? xdx [SB. 11;
RB. 05, 09; CtgB. 04; DB. 02]
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2
(iv) Evaluate: fon/ cos* xdx;

Solution: cos* x = (cos? x)? = %(2 cos? x)?

1
= Z(l + cos 2x)?

1
=—(1 + 2 cos 2x + cos? 2x)

+ —cos 2x + ZCOSZ 2x

1
cos 2x + g 2 cos? 2x

—+

_|_
NRNI RN RN RN =

1
cos 2x + 3 (1 + cos 4x)

+

2 +1+1 4
cos 2x 3 8cosx

NN N N N N N N

1
+ —cos2x + gcos 4x

fon/z cos* xdx
/2 3 1 1

=f0 (§+Ec052x+§cos4x)dx
s

Bt onze+ L]

= 8x 2 Sin2x 32sm xo

—( 7T+1 inm + L 2) 0

=133 2 Sinm 32sm s

= b 040=2
16 16

4.(i)Evaluate: fon/z cos2xcos 3xdx

| DB. 14; CB. 00; CtgB. 03|

2
Solution: fon/ cos 2x - cos 3xdx

1
= EIOH/ZZCOS 3x - cos 2xdx
1 /2
= EIO {cos (3x + 2x) + cos (3x — 2x)}dx

1
= Efon/z (cos 5x + cos x)dx

1 1 7'[/2
:E[gsin 5x + sin x]o

_1(1_ 57‘[+_ n> 0_1(1+1)_3
B AR R ~2\ ~5

(i) Evaluate: f:/zsinxsin 2xdx [RB. 08:
JB. 01,08; CtgB. 02, 06; DjB. 13]

. ) ) 1. . .
Solution: sin x - sin 2x = 52 sin 2x sin x

= %(cos (2x — x) — cos (2x + x))

1
=3 (cos x — cos 3x)

/2 . .
fo sin xsin 2xdx

1
= fO"/Z 3 (cos x — cos 3x)dx

1 1 TL'/Z
= E [sin X — gsin 3x]0

1 T 1 3n 1 1
=—(sin ——=sin —)—O =—(1+—)

2 2 3 2 2 3
1 4 2
=—=X—-= -
2 3 3

(iii) Evaluate: f:/z sin? xsin 3xdx
[BB, 05; SB. 03; RB. 00; MB. 04]

Solution:

. . 1. . .
sin? x - sin3xdx = 5 2sin? x - sin 3x

1
=3 (1 —cos 2x)sin 3x

1 .

—Esm 3x—Esm 3x - cos 2x
1 1

=§sin 3x ——=2sin3x cos 2x

1 1
= Esin 3x — Z{sin (3x + 2x) + sin (3x — 2x)}

1
= Esin 3x — 2 (sin 5x + sin x)

=i 30— Lin 5y — Lsi
—2511’1 X 4-Sll’l X 4_Sll’l)C

/2 , .
= J, " sin® x - sin 3xdx

1 1 1
= fon/z (Esin 3x—Zsin 5x —Zsin x) dx
/2

- ~ cos 3x + == cos 5x + |
= 6COS X 20 COS >X 4COS X .
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1 1 1 2
= —(——+—+—)=——

2
5.(i)Evaluate: fon/ 1+Zl:sx

[DB. 11; SB. 11; BB, 08; RB. 01]

2 2
Solation:fon/ > _ f"/ 1 4

1+cos x

0 2c052§
/2
_1fn/2 Zxd _1 tan%
—E 0 secC E X—E l
2 1y

7'[/2 s
[tanz] —tanz—tan0=1—0=1

4 d
(ii) Evaluate: fon/ 1+Sixnx

[CB. 14; SB. 14; DB. 12; BB. 12, 14; RB. 10; JB. 08;
DjR. 14, 10; BUET. 05-06]

. 4 d 4 (1—si
Solution: fon/ 1+Si’;x — fﬂ/ (1-sin x)

_fn/41—sinx

0 1-sin? x

> dx
COS?* Xx
/4 1 sin x
= fo T o) dx
COS* X COS* X

4
— fon/ (sec?® x —secx tan x)dx

= [tan x — sec x]g/4

= (tan E—sec E) — (tan 0 — sec0)
B 4 4
=1-V2)+1=2-+2

3 4
(iii) Evaluate: fon/ 1—sixnx

[SB. 10;DB. 01, 08,09, 13; JB.
09; CtgB. 01; RB. 13]

. /3 1 /3 1+sin x
Solution: =
f 1- smx f 1-sin? x
n/3 1+ sin x
- f —2dx
CoS? x
/3 sin x
—f ( —+ > dx
COS* X COS* X

- f0”/3 (sec? x + sec xtan x)dx
= [tan x + sec x]g/3
T s
=(tan§+sec§)—sec0=(\/§+2)—1
=V3+1

6.(i) Evaluate: f:/4tan2 xsec? xdx [CB, 04, 06
[DB. 03,05, 13; CtgB, 04, 11}

4
Solution: fon/ tan? x sec? x dx

1 ﬁﬁf,tanx—z
= [, z%dz
. sec? xdx = dz
Lo
=§[z]0 W, x=02,z=0
_1 T, x = 2O, 271
3

4
(ii) Evaluate: fon/ 4tan3® xsec? xdx
[DB. 11; BB. 11; CB. 09; SB. 13}

4
Solution: foﬂ/ 4 tan3 x sec? xdx

1
=4folz3dz=4z[z4]% 4f4, tan x = z

=1-0 ~ sec? xdx = dz
=1 T ,x = 094, 2= 0

ﬂﬂ,x=%€‘<ﬂ,z=1

4
(iii) Evaluate: f:/ tan® x sec? xdx

elﬁl',tanx=z

/4 ~sec? xdx = dz
f tan® x - sec? x dx AN, x =094, 2= 0

Solution:

1 _T % _
=fOZ6dZ ﬂ@,x-4\9ﬂ,z-1

1 1
= — 71:—
7[2 ]0 7
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. /4
(iv) Evaluate: fon (tan® x + tan x)dx — (tan"! 1—0) +%(ln 12| —In |1}
[CB. 08; JB, 01,05 | T 1
= Z + Eln 2

Solution: f7r/4(tan3 x + tan x)dx . 2 dx

0 (vii) Evaluate: [ ——

ac“—x
&lﬁ,t = i . a ax = in~1 % ¢
an x =z Solution: [ — [sm a]

4
[ On/ tan x(tanx + 1)dx
2
s sec’xdx = dz

-_1 ﬂ
P = sin 1—O=§
V3
= [, tanxsec?xdx

0
Solution: fo W
. [T/ cos® x 1 dx 1 3x
(v) Evaluate: fn/3 ——— dx [DB. 12; DjB. 11; =—f01 =—[sin‘1 :
CtgB. 08; RB. 07; JB. 05; BUET, 09-10] V3 2 \2 V3
(3 -
V3
. /2 cos® x _
= —|sin —|-0l=—=—=—=
_ cmpcostx 1 ~cosectxdy = dz V3 21 33 3V3
- fTL'/?) Sin5 x Sinz x dx cosec?xdx = —dz (ix) Evaluate: f() dx
2x—x2
T, x = 7/2 [CUET. 11-12; RUET 12-13; KUEJ;I' 12-13}
n/2 s 2 =0 Solution: fo \/T fo Vi-1+2x-x2
= frr/3 cot> x cosec®xdx T, x = 1/3 = [sin™! (x — 1]} = [sin™* (x — D]}
T
-1 = in~1 —sin~! (- = —
o,z = [sin™! 0 —sin™* (—1)] 5
_(T/2 _ 5 . (1 xdx
_fn'/3 z dz 7.(I) Evaluate: fO \/ﬁ
{ 1,1\ 11 1 [RB. 12; DB, 07; ]B.10]
- -lo-3(3) }_____
6 \\/3 627 162 qF1—x% =2
dx
. 1 1+x Solution:f X o —2xdx = dz
(vi) Evaluate: fo > Vi-x? = xdx = _%

SB. 02,05, 14; DB. 09; DjB. 11; BB. 07; Ctg B. 11]

Solution: f x dx = fol 1+1x2 + fol 1:;2 dx
=/,

1 1 2Xx
= [tan

x+=fl "4
01+ 2o T

1
1x]s + E[ln 11+ x2|]5
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_ f (“dz) Ifx=0thenz=1 (iv) Evaluate: f01x3\/1 + 3x*dx
[fx =1thenz =0 [JB. 12; SB, 08, 12; CB, 07, 10;
=7 Fdz RB, 05, 07, 09; BB, 04, 09]
~[Vz]? = _(0 _dl) =1 Sqution' f 1x?’\/l + 3x*dx
(i) Evaluate: f =
v =J, = = Vzdz 43, 1+ 3x* =z
[RB. 10; BB. 10; CB. 05, 10] 12 Y
p 112 314 = 12x3dx = dz
xax — >
Solution: fol 12 522] 1
N x3dx = Edz
1 2 3
1
I — 42 — 12 = —
_ 2% 123( ) x=0207 z=1
Yoz =137 z=4
2= _Lleon |7 '
Let, 4 — x° =2z
3 1 2xdx = d 18
— _ _dz So—=LXxax = YA
f4 2z dz =2
= xdx = -y 18
— _ 3
= -zl ::x = (1)t:en z= ;L 8(i) Evaluate: f:/z cos3 x sin xdx
=1t =
=—(V3-+4) x enz [BB. 11; DjB, 10; DB, 03]
=2-V3 =f0n/2 cos? x sinxdx 4, cosx=z
2 xdx .
) _ ) & —sinxdx = dz
(iii) Evaluate: [ Nyt [BUET, 09-10, DB. 15 . .
CtgB. 14; SB. 14; CB. 12; BB. 10;JB, 02; = —5(0 -1 = ‘ x=0 (e z=1
T
==23(7] z=0
Solution: fo W 2
(__dz) 49,9 — 2x% =z s
_ f = = —dxdx = dz 8(ii) Evaluate: [ 2 (1 + cosx)*sinxdx
o xdx = —~dz [CtgB, 11; SB, 02; BUET. 08 — 09]
1 11 4
=—ox2[, —=dz Ifx = Othenz =9
4 9 ) X enz
1 vz Ifx =2thenz =1
= —5[\/5]5
1
=_§(1—3) 4fF 1+ cosx =z
=1 = —sinxdx = dz

x=0 (7, z=2
=§-’€7‘_7: z=1
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Solution: [ 2 (1 + cos x)? sin xdx
1 1

= —f z%dz = —§[z3]%
2

1 3
= —z(1-29

7
3

Cos X

(iii) Evaluate: fon/z

1+sin? x

[RB. 13; SB. 13]
Solution:
fn'/Z cos xdx 4 sin x = z

0 1+sin2x s Ccos xdx = dz

= [tan~ z](l) x = %5237, z=0
x=—= el z=1

= (tan"! 1-0) 2
T
4

) /2 cos xdx
(iv) Evaluate: fo P————

[CB. 10; BB, 10; DB, 05; CtgB. 09; DjB. 13]
/2 cos xdx fl dz
710 972

|

Solution: [

0 9—sin? x

342z
3—z

_ 1[1
23"

(v) Evaluate:
fon/z cos® xdx
[BIT. 95-96]

Solution:

/2
J, " cos®xdx

%lfle', sinx =z
s cosxdx =dz
x=0thenz=0

x=gthenz=1

/2
= [, cos*x - cosx dx

2
= fon/ (cos? x)? cos dx

43 sinx = z
2 ’
= fon/ (1 — sin? x)? -

s cosxdx =dz
cos xdx

=f01(1—zz)2dz x=03273,'z=0
T
x==-2(7 z=1
= [, (1—222 + z%)dz 2
=lz—-—2—4+ —
3 5 o
=(1-2+3)-(0-0+0)
_15-10+3 8
B 15 15
. /2 cos3 x
(vi) Evaluate: fo N
[RB.12; CtgB. 10; BB. 10]
. rm/2cos®x [ T/2 cos? x-cos x
Solution: fo N fo s d
z/2 (1 —sin? x) - cos x
= fo _ dx
Vsin x
1 (1-z%)d
=/, % 44, sinx =z

s cosx dx — dx

x=023(7 z=0
VA
1 x=5mz=1
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(vii) Evaluate: fon/zcos3 xv/sin xdx
[RB. 14; DB., 06,14;1)B02,12;CB11;.
SB, 08,11,13; BB,09,14; BUET. 10 — 11]

2 T
cos® xvsin xdx
TL'/Z 2 .
= [, ""cos? xv/sin x - cos xdx
TL'/Z 2 .
= [, "7 (1 —sin? x)¥sin x - cos xdx

Solution: fon/

= fl(l — zz)z%dz

= f (22 —zg) dz

4f sinx =2z
s CoS xdx = dz

x=02(7 z=0

[zz——zz] s
3 0 x=—,27 z=1

2
_(2 2)_8
~\3 7/ 21

(viii) Evaluate: fon/zx/cos xsin® xdx
[SB. 13; JB. 10; CtgB, 01, 09;
BB. 13; RB. 08; CB. 13]

2
Solution: fon/ Vcos xsin® xdx
2
= fon/ Vcos xsin? x - sin xdx
2
= fon/ Vcos x(1 — cos? x) - sinx dx

=[ Vz(1 = 22)(~dz)

ﬁﬁ,COSX':Z
5
_f (ZZ—ZZ>dZ = —sinxdx = dz
o x=03WTz=1
23 27
= —|—z2 — =272
[3Z 7Z]1 =§27F7:z=0
~ (2 2>_2 2
7 3) 3 7

9i)Evaluate: f13 icos (In x)dx}
[DB. 08; CB, 14, 13, 08; |B 12]

Solution:
f13 %cos (In x)dx 4, In x=2
1
w—dx =dz
= foln ®cos zdz x
x—12(7 z=0
[sinz]})“:’; x=32(7 z=1In 3

=sin (In 3) — 0 = sin (In 3)

.. 2 dx
9(ii) Evaluate: fl m

[DjB. 14; CB.12, 13;]B, 10. 12:DB. 14, RB. 13]

Solution: f &
x(1+In x)2
34
=[_1]3 43, 1+ Inx = 2
zly 1
L —dx =dz
X

(Y-

x=13 x=1

:1_1:2 x=e* 3 z=3

3

9(iii) Evaluate:

2 3
2 x
flxe dx

4K, x3 =z
[BB. 02,10; RB,
04,06; DB, 01} 3xdx = dz
2

Solation: fl x2e* dx x%dx = %dz
= 2;lezdz x=1207 z=1

) 3 x=220 z=8
= 3 [e*]?

1 1
= - =5 o)
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9(iv) Evaluate: folxe"zdx [DB,

09,13;CB,12,13;

CtgB. 06,12;DjB.13,12;SB,03,07,10]

1
Solution: [, xe*"dx

11
=f0 Ee dz
1
=E[€Z]3
1
=5l —e?)
=5(-1

10(i) Evaluate: f01
03,12; CB. 08;

SB. 07; BB. 12]
dx
Solution: f ie %
-f; L @RI 8 RACE Y F)
. 1 dZ
"f022_|_1 4fF,e* =z - e¥dx = dz
x=032(07 z=€e=1
= [tan™" z]§ x=132( z=el=¢
=tan"le—tan"11
T
=t -1 —_—
an™ e —-
10(ii)Evaluate: [ Lsin T x g
"0 142
[DjB. 09, BB. 08; SB. 07; JB. 04]
-1 x
Solution: f \/__xz ——dx

47, x%2 =z

= 2xdx = dz
-'.xdx=5dz
x=023(7 z=0
x=1237 z=1

% [DB. 14; BB.13; RB.

= On/z zdz

10(iii) Evaluate: [

4F sin"lx =z

x=02(7 z=0
x =1 (T z="=

dx
=dz

2

[JB.13: BUET.09-10]

. 1t
Solution: fo 2

= f o/ zdz

2]

4=|=a

nlx

—dx

1 tan~!

1+x2

X

dx

gfd tan™?!
. dx
142

x =1 (7 z=%

X =1z

x=0 522;7, Z=0

1 (tan~1 x)°
10(iv) Evaluate: |, %dx [BB, 06,12;
DB, 05, 11; CB. 11, 13;JB, 10; SB, 06,10]

, 1 (tan™! x)*
Solution: fo %dx.

= fOT[/4Z2dZ
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"1 4 x2
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X =12z
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11 (i )Evaluate: f04y,/4 —ydy
[SB. 14; DB. 10,12; CtgB, 10, 14;
DjB. 10; RB. 07; BB. 05; RB. 13]

Solution: f04y1/4 — ydy

= fZO (4 — z2) - z(—2zdz)
= —Zfzo (4 — z%)z%dz

=— 2f20(4z2 —z%) dz
ot

=-2

44,4 —y = 22
=>y=4—2z*
~dy =-2zdz

y=02(7 z=2
y=423(7 z=0

11(ii)Evaluate: [, V16 — x2dx

[RB. 14; BB, 14;CB,03,11;

sB. 09,11,13;]B, 05]
Solution: f:v 16 — x?%dx

= fon/2J16 — 16sin2 6 4 cos 6d0

= [ * J16(1 — sin? B)4cos 0d6

= fon/zéh/cos2 6 - 4cos 0d6
16
= 7f:22cos2 0do

=g ”/(1 + cos 28)d@
/2

=8 [9 +—sm 29]

off o)

=4

44, x = 4sin @
~ dx = 4cos6dbo
x=02C7 6=0
x =4 (7 ng

11(iii)Evaluate: f_11x2V4 — x%dx
[JB. 05, 09; DB. 08; BB. 08; CtgB, 03]

4fd, x = 2sin 6
~ dx = 2cos 6d6

Solution:

1
Sy

4 — x%2dx

x=1307 =1

6

x=~-127 6=—=

=/ n/64sin2 6v/4 — 4sin? 6 - 2cos 6d6
—f ®16sin2 6 cos? 6d6
=4 //6 (2sin Ocos 0)2do

-4f 71'/6 (sin 26)?
=2["°  2sin® 20
—Zf n/s (1 —cos46)

T

sin 460
_2[9 + ]_n/e
T ln% T sin%t
2= =5 - = 1
=2 [- + 2sin—|]
11(iv)Evaluate: [~ —Z— [RUET, 04-05]
1 x2/a4—x2
Solution: 3 x = 2sin 6
[P - dx = 2cos 0d6
1 x2a—x? T oo
x=123( 0 =g
x=23207 6=
)2 2 cos0do
=J
™% (2sin 6)? - V4 — 4sin? 6

_ J.n/z 2cosfdb
~ 7m/6 45in2 6.2 cos 6
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1
- Zff’:;zcoseczﬁ

_1 /2

=3 [—cot 0],

_ 1[ t T t T[]

= 4 CO 2 CO 6
1 V3

=——[0—-+V3]=—
4[ \/_] 4

11(v)Evaluate: ffxln xdx
Solution: [ xIn xdx
d
=In x xdx — [ {a(ln x)fxdx}dx
x? 1 x?

=711’1 x—f;-de

x?2 X
=—Inx— [ ~dx
2 2

2

_x1 1x2_1 2 x?
=5 Inx—o.—=-{x%nx

Ve 1 2%
~ J, xln xdx=§[x21n X ——

1 e 1
=5{emve-3)-(0-3)
B 1 {(1 e) N 1} _ 1
—212°72) 72T
11(vi) Evalaate: [, 1n 2x dx [BB, 14,09; JB. 34]
Solufion: [ In2x dx

=In2x[ dx — [ {:_x (In 2x)[ dx} dx

1
=xIn2x — | <§X2x>dx=xln2x—x

f; In2x dx = [x In2x — x]3
= (4In 8 —4) — (2In 4 —2)
=4ln 23 -4 —-2In 22+2
=12ln 2—-4ln 2 -2
=8n2-2

1
11(vii) Evaluate: [ In (x* +

1)dx [CtgB, 14; DB. 07]
Solution: [ In (x? + 1)dx

=In(x*+1)[dx— [ (iln (x? +1)fdx}dx

dx

1
=xIn(x2+1) - 2% -
xIn(x? + 1) fx2+1 x - xdx

2x?
= xln (x? + 1) —
xln (x2 + 1) fxz_l_ldx

x?+1)—-1
—dn(2+1)-2f —— 2" g
xln (x* + 1) f 1 X

1
=xln(x*+1)-2J (1—1+x2>dx
=xln (x> +1) — 2x + 2tan™! x
folln (x* + 1)dx
= [xIn (x? + 1) — 2x + 2tan™! x]}

s
=In2-2+2tan?1-0=1In |2|_2+ZZ

2 —2 4%

11(viii) Evaluate: fl\/gxtan‘1 xdx |CB. 14;
RB. 08,12,13; CtgB.08;12; DjB.12 ]

Solution: [ xtan™! xdx

=tan"! x[ xdx — [ {i (tan™?! x)fxdx} dx

dx2
1 1 X
S F
—Ex tan x_§f1+x22dx
1 ) 1. (1+x%-1)
=§x2tan 1 X—EI de
1 1 1 dx
S F
—Extan x—zfdx+zf1+x2
1 1 1
=§x2tan‘1 x—§x+§tan‘1 X
o 1\/§xtan‘1 xdx
V3
1 1 1
= Exztan‘1 X=X +Etan_1 x 1
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1 1 1
= (E 3tan~?! \/E—E : \/§+§tan‘1 \/§)

(1t 11 1+1t ‘1)
Zan > zan

51 V3 1 1
= 2+E—E(5n—6\/§+6)

. V3 _
11 (ix) Evaluate: [~ x cot ' x dx

Solution: [ xcot™ x dx
d
=cot™! xf xdx — | {— (cot™ x)[ xdx} dx

1 2
=—x?cot™t x + = dx
f1+x2

2
1 1. (1+x*>-1)
e S|
=gt x o[ e
1 _ 1 1 dx
=Ex2cot1x+§fdx—zfm
=lxzcot‘1 x+lx—ltan‘
2 2 2

V3 _
w ) xcot™ xdx

T x

V3
1 1 1
= [Exzcot‘1 X +§x —Etan‘1 x]l

1 1 1
= E-Bcot‘1 \/§+§-\/§—Ztan‘1 \/§)

(1 t11+ 1t 11)
2CO Zan

3n+ ln <17‘[+1 171')
26 24 2 24

\/§n1n\/§1
2

Z 4 +
42 6 2 12

2

12(i) Evaluate: f dx [JB. 17; RB,14]

0 3( 1)2

X

0 3( 1)2
x+1-1

(x +1)?
B Y O S
=3loe {x+1+(x+1)2 dx
3

=§[(x+ 1)]0
_1( e e
_5{3+1_(0+1)2}

1 e3 .
3\ 4
1

.. e
12(ii) Evaluate: fz {m ~ 2

Sqution:fe [i— ! ]dx

Solution: f

}dx [BUET.03]

(In x)2
Nowf [ ~ o x)Z] dx
1
f Inx -/ (In x)2 dx
lnxfd _f{ (lnx dx)}dx
1
-/ n x2 &
x -1
_lnx_f (In x)z-x.de_f (In x)zdx
X dx dx X
= —{—f > —f > =
In x (In x) (In x) In x
e[ 1 1 x 1€
“ 1 [lnx " (In x)z] dx = [EL
e 2 2
e
Ine In 2 In 2

13(i)Evaluate: [ 11/2 Nf—;__l [BUET. 04-05]

Solution: ﬁ'ﬁ,
4x%2 — 1 = 72

=4x%2 =27z +1
& 8xdx = 2zdz = 4xdx = zdz
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=7 z=0
x=1320 z=+3
fl dx _ fl 4xdx
1/2 y[ax2-1 1/2 gx2[4x2 1
_f\/g zdz
B (z2 +1)z
= f — —dz=[tan™! z]}./§

1+22 . -
=tan"! (v3) — tan™! 0=2-0=2

Exercise-10.7

AN 0113x + 4y = 12 AFT (4T gR FNICHF
F FN QAT WA CFLad Chawe Ny
F4 1 (M.R.03)

Solution: M@ ST STNNFIY

3x + 4y =12 0r, 4y =12 — 3x or. y = 7 (12 — 3x)

e (@AM6 x SCF (4,0) Mo GRe y
WP (0,3) [I™Mre (gn /(4

1
A OAB = [ ydx = Zfo"(12 — 3x)dx

{xy
1 4 1 r4
=< J, 12dx— [ 3xdx B(0,3
3 [x21*
=3[ - 5[5, X
_3e_C A(4,0
=314 -0-3[5 -5 “0
=12-2[8]=12-6=6 ,
| 4

. TN cvaa = 6 I 95 (Ans)

AN 021 x2 + y? = 4. JQ RIA AI7 HLad
CPaea RfIFa1 (D.B.07)

Solution: x% 4+ y? = 4 JUBK (™ (0,0) 4<%
e 2.

NS JCS TPV x2 +y2 = 4

or,y = +V4 —x2

B(0,2)

A(2,0)

- OAB ({49 (AP

2
=f0ydx
=f02\/22—x2dx
B X\/ZZ—X2+22 _ _1x2
T 2 23

0

2V22-22 22 2 0V22-0%2 0% .0
=———+—sin"! - ———— — —sin"! =
2 2 2 2 2 4

=2sin"11

=2

NS

=T

~ANY JU8T (P GPeT = 4 X 0AB (PG (F gpe]

= 473X IFF (Ans.)

AW 031 x2 + y? = 16 I@ AN A7 HLad
CHFae R I Fa |

[J.B."14; S.B."14;Di.B."12: D.B."12: C.B."11,07,00:
B.B."11, '08, '06]

Solution MG LB NPT

x2+y%=16

or, x2 + y? = 42 JT&I (FH (0,0) 43 I 4.
QI , x2 + y2 = 16

or, y? = 16 — x?

or,y =v16 — x?
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- OAB (3p(ad (3pg3p¢T, y

[y B(0,4)
0

= f:\/ 16 — x2dx

(4,0)

= [ 4 — x2dx x'
_ [xv42 —x2 42 X *

1

+ —sin™" —
2 2 4| y'
442 —42 47 4 V42 -02 02 0
=——+—sinl-———— ——sin”! -
2 2 4 2 2 4

_16 11=8.-=4
= —sin =85 =4n

AN L8RS (B gPpe] = 4 x OAB CHFLaGqd (Fgpe
= 4 x 47 I G
= 167 IX IFF (Ans.)

:|

MY 041 x2 + y? = 363Q R[N AAZ HFLad
Chaea NI .[B.B-17]

Solution: 7S JTGT TNV x2 + y2 = 36
or.x2+y=6%.., (i)

03T (T (0,0) 93 I 6 y
B(0,6)

6
JCST CFAaFeT = 4 x [ ydx

= 4f06\/ 36 — x2dx

A(6,0)
6 x' X
=4f0 \ 62 — x2dx
6
V62 —x? 6 X /
=4|————+—=sin"" = y
2 2 6
0
[62—62 — 2
=42 626" 4 & gip=1 & eS0T 0% A
2 2 6 2 2 6

3

= 4.2sin"11 =722 =36 mI5f 9T (Ans)

N

A 0512x2 +2y? = 64 FIAT FATGTFOICHNA
WA CFLID CF T (NfTFd1 [D.B.'17]
Solution: NS JTS STNFIY

2x% 4+ 2y% = 64
x% 4+ y% =32

2

x% +y? = (4V2)

MG JCS STNFAY J0S (FH (0,0) 933
I = 42,

VG JCOT TNV (ATH N2, 2x2 + 2y2 = 64

y =y =1v32— x?
B(0, 4v/2.)
4fd, x = 4V/2sin 0
» dx = 4V2cos 6d6
AM\/E' x =0X(T,sin 8§ =0
x = 4V2=C
, sin 8 =1
y _9_”
w0 =5
42
=f0 ydx
=f4ﬁ 32 — x?%dx

5\32-32sinZ 6 -4+/2cos 6d6

=2
=32fO V1 —sin? 6 - cos 6d6

YA
=32/ 2cos® 6d6
=16/ ?2cos? 6d6

T
=162 (1 + cos 26)d6

160

- 16[(z+22) 0

= 8735f 9FF (Ans))

sin 29]
0

A 06 1x% + y? = 36 JLSA x AWATHA GATAA
BT CH g STNFAN N Oro (N T F4|
[J.B.19]
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Solution: MG JCS STNFIY L NS A WG CHTIT
X2 Y2 =36 Q) ARO7155 + 5 = 1 TS =«
or. 2% 1y = 6 cFawa RfaFa|
JCBA (™ (0,0) G2 IR 6 [J.B."11: C.B.09 S.B:'13: B.B.'12,'09,07; D.B:11:
(i), (TP MR, x2 + y2 = 36 R.B."14.' 12.06, D.B.12.Ctg.B, 12,06 ]

Or.y2 =36 — x? Solution: MG TAJTST NG

2 2
Ly =436 —x2 oY
TR
Cx? x?2 .

TAJCBA (H (0,0) 18

T8d I8 WA (7] = 8 AP
m A(6,0) TS T ACHA (0 = 4 IFF

I} X
X o (i)ﬂiﬂﬁquWﬂﬁ,%Z:l—E
or, y? = §(16 —x?)
y' y
1
~ OAB (F(ad (F e Ly ==+16 — x2 B(0,2)

2

6 /\
=j ydx

06 X' O X
= f 36 — x2dx

0

6 !
=.f V62 — x2dx y
0
T o7 g2 10
=["_V62"+67sin—1g AT, (i) W2 Bo17afS 5% Tgeisy ST
0 WA Row 8 AYN OO X 43 W0 (A
6vV6Z — 62 36 6 36
=—— +7sin_1g—0'7sin_10 4538 | 44, x = 4sin 6
T - OAB 99 (F(a4 CF a4
=0+ 18sin"11 -0 = 18sin"!sin— s~ dx =4cosOdb
2 4
T =f0 ydx
=18.§=9n39f£ar<15 x=030] 6=0
Vs
1 x=4327F7: 0 =-
SHUE G = > Jo V16— x7dx ?
=2f ydx
0 1.3 —
— 2 %97 =§f0\/16—1651n 6.4 cos 8d0

= 1873 IFF (Ans.)
= lf 2 4 cos 6 4 cos 0dO
270
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s
=4[ 22cos® 6d6
s
= 4J 2 (1 + cos 26)d6

T
2

sin 260
_ 4, [e + ]
2 I

- [+ 57)
_é:a@mwww — 4 x (0AB
9F CFTTe)

=4 X 21
= 87 35f 9T (Ans))

Y081 b>a XA 5+ = 1 IHTAATAAT
VA% CHFAd LTI CFgHd (I9 34|
[Di.B17]

Solution: A& (Y] ST

y y

ﬁ+?= ! B(0,a
Ly = EJbz — X2
A(b,0
yl

AN TQOI X T SN0 (ATH b S |

- T oFras craed 44, x = bsing
~ dx =bcos8do
=2fbydx
@ x=0327 6=0
= 2—["\/b% — x2dx
plo x=b7 =1

2a I

= 7f02\/b2 — b2sin2 0 - bcos 0d6
2a I

= Tfoz bcos 6 - bcos 6d6

ab? T

= Tfo22cos2 0do

s
=abf 2(1 + cos 260)d6

—ab [O + sinZZGE

=ab[(g+0)—0]

_ mwab

2
- [N cpgwa = ’%‘”’aef aFF (Ans)

AN 091 4x% + 9y? = 36 GAIS QAT IZ
CHLAA CFTod NI A
Solution: W& SIS ANFAT
4x% +9y? = 36
x2 2

or=+%=1
9 4

x2  y? .
3—2 + 2—2 =1.... .. (I)

TAJ(RL (X (0,0) 9]g,
THICeA ITS WCHA (M = 2.3 = 60FF
TR U WCHI (0 2.2 = 4 IFF

(i) STRFAT (ATF 213 Y

B(0,2)

y:_ . x*
or=1-5 mAB,O)

2

5\/9—.76'2 y’
G4, (i) W2 SISO HIAG Sgonsy ST
WA Row 8 AYN OO X 43 W0 (A
3 7S |

y:

- OAB 4% (3p(ad (e | ¥ x =3sin0
3 ~ dx = 3 cos6d6
=f0ydx
2 x=03 6=0
=—f03 9 — x2dx
3 . x=3%7 6="
=3[ Z2cos* 6d6

T
= 3f02 (1 + cos 260)do
s
sin 29]7
2 1y

=3.[9+
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sin 1
=3- [( ) O—EsinO]

- = f g
- BHNIQ R W% CFIIT CFaP = 4 X (0AB
A7 CPazee)

:4'57'[

= 61 35f GFF (Ans.)

[Reg rafo:

- OAB 49 ({9 (ape

= [, ydx
2
= —f ° 9 — x2dx
\/——xz 32 x)r
0

—sm -1 (—

=§[{°+§Sm‘1“)}“’]%2'%:7
- GG R % CFLAL CFqP = 4 X ( 0AB

49 (R gpe)

= 61 35f 9FF (Ans.)

N 101 OHNF@ AIEI NTF CHFTad CF gl
fNefr =1 942 + 25y2 =225 [D.B.'19]

Solution: 9x? + 25y% = 225
or, 9x2 + 25y2 = 225

ﬁ+i—j= 1 (3 N2 A7 S QAN B

a2
a=5b=3~a>b

CHAICET ([ (0,0) 9%
TR08T IR WCHA (M9 2.5 = 10 I

TR U WCHI (0L 2.3 = 6 IFF
\

orL=1-% B(0,3)
9 25

x' \\O/ X
- OAB {9 (3p(Aad (FpgpeT

5
= [, ydx

3

= 2o V25 = XX e (i)
3.

= ngZ\/ZS — 25sin? 6 - 5cos 6d@

or,y = %\/25 —x?

!

vy

d,x =5sin6
~dx =5cos0df
x=023(7 6=0

_ 15
— 2cos2 0do x=53207 6=>
-2
s
15 (2
=— | (1+ cos 26)d6o
2 Jy
T
15 0+sin20]7_15[n+sinn 0 1 . 0
~ 72 2 1,227 2 2
157w 15w
272 4

CAJ(B] (Fa®el = 4 (0AB A9 (o)

_ .5

= 157 3% IFF (Ans.)

(i) 2 (ATH STNAT V12

3 5
OAB 49 (33 (a9 (B gpe] = EJ v/ 25 — x2dx
0

x-V25—x2 5% e °
e Q)

+ —sin~
5

2 2

Elias Mahmud sujon
B.Sc(Hon’s),M.Sc(Mathematics) 1% Class,Lecturer Comilla Commerce College
Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com ,Cell:01675961534

45



Math Home
Logic is the magic of Mathematics

CHAJ(E CFaPe = 4 (0AB I (o)

.5

= 157 3 IFF (Ans.)

V111 16x% + 25y% — 400 = 0, PIAT x ATHA
SARIT W7 (FTIF CF g N T F41

Solution 16x2 + 25y2 — 100 =0
or, 16x2 + 25y% = 400

2 2
on=—+>=1
25 16
2 2
y
szt =1

- BJCSA (FX (0,0) 32
THICed ITS WCHT (I 2.5 = 10 7%

TSI FH WCHI (0 2.4 = 8 IFF

16x2 + 25y2 — 400 = 0
or, 25y2 = 400 — 16x2
or, y? = 2—15(400 — 16x?)

JT6@5 =D 3(0,4

A x,w

~OABJH (AP = [ydx |

.'.y:

ul]

921

4 (5
—_ | Jot _,2
5f0 25 — x?%dx

_4x25 2_I_52__1x5
=zl3 x? + —-sin 5],

_4{<0+25 in~1 1) O}
=z 5 sin

- X Y OAN RO AT CHad CFawal

=2 x OAB 49 (ha®al
=2 X 57 = 10735 9FF (Ans.)

121 x% + y? = 25 TS I3 x = 3 (AU QAT
N7 FHEON CHFAT CF A (NI 371

( RUET. '04.05,D.B,14,CU.B.10,CTG.B, 14,09,
JB.13)

Solution: M@ J(SS ST

03T FH (0,0) 43 I =5
J38 @AY ANFAV, x =3 .. (ii)

OIR(E, (i) We (Y1 8 (i) N2 IS 7 =
FHON (A0 x I AW 3 (A(F 5 LS 43¢
726 QOIS TN ol Row
(i) , W2 (ATH NN AR, x2 + y2 = 25

Or, y? = 25 — x?

Ly =+425—-x2 vy

- [Rtf7 ovtas crawa

A
=2f35ydx
= 2f35\/25 —x2dx ' 5 X
5
=2f3 52 — x2dx 4

5

xV52 —x% 5%  «x
=2[————+—=sin"! =
2 2 53

!

Yy

xWa?—x% a®  _ x
v [ya? —x2dx = ————+ —sin"! =
a

2 2

5 3
- (5\/52 ~52 + 25sin-1 g) - (3\/52 — 32 4 25sin-" —)

5

3
=0+ 25sin"! 1 —3v25 —9 — 25sin! =

— 5. 34 25sin1 o
= 2 . Sin 5

25 3
(Tﬂ — 25sin! = - 12)21'9f aFF (Ans)

131 . x% +y? = 16 T 93¢ x = 2 (FATQIEAT
Tz FEON GFTad CFaed N T FA|
(S.B."19)

Solution: 2@ JLBI TP,
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I03T (FH (0,0) 43 I = 4
38 @Y TNFAY , x = 2 v o . (ii)

~OTRTA, (i) W2 ([T 8 (i) W2 I 7E1 ANEs
FHOY (A0 x I AW 2 (AF 490LS 43¢
726 SISl TN o Row
(i) , V2 (ATP SR AR, x% + y2 = 16

Or, y? = 16 — x?

Ly =416 — x2 v

- [T covtas crawa

A
=2f24ydx
=2f24 16 — x2dx X' 4 X
=2f24 42 — x2dx
4 B
5 )(\/42—x2_|_42 X
= 5 5 sin i ,
xVa?—x2 a®  x
v f az—xzdx=T+7sm 15

4 2
= ( 42 — 42 4 16sin~ ! Z) - ( 42 — 22 4 16sin~1! Z)
2
=0+ 16sin"1 1 —2v16 —4 — 16sin~ ! 7
T 2
=165 - 2.24/3 — 16sin~! 2

= (8m—4V3 - 16%) 35f GFF (Ans)

AV141x%2 +y? —8x = 03G9 y = 2x (AT

AT FHHON CHLAT CF I NI
[BB.19]

Solution:y = 2x................. (1)

x> +y2—-8x=0.......... (ii)

x2—2.4.x+4>-42+y2 =0
x2—2.4.x+4% +y* = 42

(x —4)% +y?2 =42

-~ J0BA (FH (4,0) 38 I = 4
y = 2x 9 NN (ii) N3 & PR

or, x? + 4x? — 8x =0
or,5x>—-8x=0

or, x(5x—8) =0

. =0 _8
SX = 0rx—5

OIR, (i) W2 (@YU (i) W2 I8 7E NS
FooN CFaAfoy x J7 50 (F 2 1w

y
x?+y?=8x
or y? = 8x — x? /
Ly=+V8x—x X! o\ G40 ]y
- RUf oL Chaee ,

y

8 8
=f0§(y1—y2)dx=f0§(2X— 8x—x2)dx

8 8
= 2J Sxdx — [ §V8x — x%dx

G,

[ V/8x —x2dx = [ /16 — 16 + 8x — x2dx
= [J16 — (x% — 8x + 16)dx

= [ /16 — (x — 4)2dx
_(x—4)m+16 1<x—4)

2 PR

1 x—4
=E(x—4)\/8x—x2+85in‘< )

4

8
— (5 2
—fo 8x — x“dx

= [oc- Va2 st ()]

2 8
_1(§_4) 8§_(§) casint [34) 2 1o gaint (E)
~2\5 5 \5 s 4 20— osm 4
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1 (—12) 320 — 64

2\'5 25

_ 6 256+8"1< 3)+8n
T 525 T 5/ 772

6 16 3
=——-—+8sin! (—§)+4n

3
+ 8sin™! (— g) — 8sin™! (1)

55
=2 i —1< 3)+4
= 25 Sin 5 T
fNrfCcrasa

96 3
= 2f05xdx — [—E + 8sin~! <—§> + 47r]

8
—2xZ§+96 8'_1< 3) 4
= 20 25 Sin 5 T
2 96

=(5) +35- oo (-5) -
—5 25 sin 5 T

64 96 3
=—+4_-——8sin7?! (—g)—lln

25 25
_ 160 3 _1( ) 4
25 Sin s
3

PP 1515 + 2 = 1 89gg 42 x = 3 AT (@A
mﬁwwwmm@;ﬁﬁ‘faml

[Raj.B 17]
Salution: x + Y 1
36 | 25
y2 _ ﬁ _ 36—x2
Or’E_l 36 367
or.y? = 2(36 — x?¥

y=§v36—x2

(0,5)

! A(6,0)
X

() VL BAIST x 8y W (£6,0) 92 (0, £5)
RO (B BE A32x = 3 (@S (i) W2
Torqaft 7 SINRg pEeN GFafbd x I AW
3 (AF 6 LS |

- Rtefy cvawa
65 5 6

=2f — 36—x2dx=—-2f \ 62 — x2dx
3 6 6 3

5[xV36—x2 36 _ x|

3 2 ;

= sin~?! Z

_3 [(0 +18sin~1 (1) — ; -V/27 + 18sin~! (1>]

3 2
5 T 3 T
=§{(0+18E)—5-3\/§—18-g}
5 93
:§<97T—T—3T[>
5 9v3
B
= 5(27‘[—32£> 3 GFF (Ans.)

M 161 9x% + 16y* — 144 = 0 TAF@ A x —
2 = 0 & (R R ANz FHod WD
CHaTd NI FAI[S. B. '17]

Solution 9x2 + 16y — 144 = 0

= 9x2 + 16y? = 144

xZ y2
>—+—==1

6779

x2 yz
:>E+?_1

v

(0.3)
CINiES
9 .\ Al4.Q)
= [— (16 — 2 ~! X
=y 16( 6 —x?)
3
Ly :Zw/16—x2 y'

THISH x-S (F (14, 0) 992 y-5reE (0, 13)
RY0o (27 3031 TS GRR x = 2 ([ NS
SRV CFTP |
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. et e = 2 ) ydx
43
=2J, 7V16 —x?dx

f mdx——medx

_3|x

~2

+—-sin” -

V16 —x2 16 xl
4],

(0 +8sin~1(1) — V12 — 8sin™? (%)]
(

I
=3
{O+8—)—2\/_ 8- —}
=5 (4n -
-l

S
:|

N
ﬂ
..[;

3)

8
7T—Z\/—) 97 |

3

bdl w bJI w bJI w bJI

AN 171 y2 = 16x AAFS 932 9 SATHHS AT
AT A7 CFtad Chame (NI F1 [5.B 05]

Solution: y? = 16x = 4.4 - x 5NFFF y? = 4ax
MR T FE B a = 4
y? = 4ax &3 TARRAS AR ANSFK = q I, x = 4

WRE,. y2 = 16x

2>y = 4\[; JC, () \\ X

AVS S 7 x = 4
(AU LTS SN CF T |

- ﬁhﬁ#ﬁ’cgﬁzﬁiﬁa1 =2 [x = O’x =
S g O (RS Chaee] |

4,y% = 16x @32, x

4 1
=2f ydx=2f 4/xdx
0 0

=2.4f04x;dx—8 —[xZ] =—[(4)2—(O) ]

16 128
= ?(8 -0) = S 3% 93 I(ans)

A 181 y? = 16x AAFLG A2 y= x T LT ZIAT

g CRTaa CR g NN F41 [KUET.11-
12; D.03,5.02]

Solution: cremr =iy, y2 = 16x ......... (i)
A (i1)

(ye (ii) RN IEAZ, X2 = 16x

x?2—16x =0 v Y
(16,16)
x(x-16)=0
x' D (16,0) X
nx=0x=16 y* =16x
,V’

i, (D) 72 e 7y = 4/x = y,(47)
(iR eiz y=x =y, ()

()72 HRFS G32 (i)~ (AU VLIRS T
CFaed |

= f016 (1 — y2)dx

= f16 (4V/x — x)dx

- -f,
=3 (16)2—— (16)?

—8 64 ! 256—512 128
=3 5 =

3
512—384 128
== 3f 9% I(ans)

MY 191 y? = 7x HAIFG A3 y= x AL FIAT
g CRTaa CR e N FAI [C.B 19]
Solution: (e =g, y2 = 7x ......... (i)

A (11)
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(ye (ii) sam I AR, x2 = Tx

v y=Xx
x2—7x=0
(7,7)
X(x-7)=0 /
X giN. (7,0) X
S ="7x
SeX = O,X =7 / Y
y
s, (D) Fe e 07 y =V7x = y, (47

(@@ AE y=x =1y, (1)

(i)72 PG 12 (ji)72 (FUR VLRS! WTHF
CFaT |
= f07 ()’1
= f07 (7x)%dx - f07xdx

0| -5172 0]

27
1]|x2
72§ -

2
13
7[7

2

il (49) = —(49) = (49)

2 1)_49(4 3)
3 2/ 6

— yp)dx

x2
2

7
0
1

= (JJll\.)UJI[\J

©
|
I
I

Il
|8
Al
>
§l
~
o
=
L

A 201 y2 = 6x AAFS 32 y= x AITCILT AT
g CHad Chaed TSI [R.B 19]
Solution: (e =R, y2 = 6 ......... (i)

A (11)
(iye (ii) s ITI A, x2 = 6x
x2—6x=0

x(x-6)=0

Sx=0,x=6

ikt (i) 72 e 7y = V6x = y, (7))

(i) @z y =x =y, (:F)

()72 PRS2 (ii)72 (FUR VLRS! TR
(HpaP |
= [y (1 — y2)dx
6 1 6
—f (6x)2dx —f xdx

LA

:562[62—0]—— 2-0]
2 1.3 1
=62 2—5(36) :5(36)—5(36)

-wui-3)-2(3)

=2 = 6 3 a7 i(ans)

AN 211 y = 4x29AFG 933 y= ASTIATALT AT
CHTIA CFgH (NI F41 [C.B. '01]
Solution: y = 4x? *Rcss A 9 0(0,0)

y—4x2:>x2:—y:>x:§\/§
— 2 \
y = 4x“ J9193 Y=
R I
TE SeEw (@ O X
y-a7 ST 0 (W 4 S V'

< (Fa OAB A9 (Faxd =

[y=4xTI@@E, yIF AR y=038 y =4 (F48F
TR TN (FET Fa%]

4 1 4
=f xdyz—J \/;dy
0 2Jy
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—1>< _8 35f 9T |
=3 =3 (ans)

T Sm GRCEad CFaT = 2 X

OABCH(E CFas = ? 39( @3 I(ans)

Y 221 y? = 4x NAFS G323 y= x TAATALT ZIAT
ST oRtaa CFawd [N FAI1.[CUET 13-

14,BUTEX °12-13°; D,13,CU.B '15]

Solution: (rext iz, y2 = 4x ......... (i)
G A (i1)

ye (i) N I o412, x2 = 4x
x2—4x=0
x(x-4)=0

Sx=0x=4
R, (D)7 @7 y = 2x = y, (7))

(iR @F AR y =x =y, (f)

(i) SIS 12 ()72 (U VLIS LT
CFaHA |

= jo "1y

= f4 (2Vx — x)dx
0

4

4
=] Zﬁdx—j xdx
0

0

o e 2]

1
X2
=2

+1
+1

* 4
]
2
0
0

—sz[%r L4 _0)
IRARY el P

1
2

=2 2[4% 0] 1><16
73 2

4 8_32 8_32—24
3 3 3

8
=§ 5 9 |(ans)

AN 231 y? = x AFLS 932 y= x -2 AFAILI QT

g CFTaa R aed NN F41. [BUET.10-
11,
Solution: @27, y2 = x .......... @)

G e (i1)
(i) R wF #iZ, (x —2)% =x
>x?—4x+4=x>x>-5x+4=0

>x-1DxEx-4)=0~x=1,4
(i) TR @ x @3 T PAT,

P, x =1,9,y=1—-2=-1

T, x =498,y =4—-2=2

s (R R B (1,-1), (4.2)

el S CFCT y @3 5 —1 (7 2 7RG |

(i)=>x=y4+2=x (5R)
()= x = y2 = x, ()

- Rl Sila CFead CRaea
y

(4,2)

@y

@)
X (11'1)

!

y
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2

=j (x1 — x5)dy

=f {(y+2)—y*ay
_21 2 2

=f ydy+2f dy—f y*dy
-1 -1 -1

2 el
= l71_1 +2[y]2; - l?l_l

= 2122~ (~1)*] 4 202~ (~1)] - 3[2 ~ (1]
=%(4—1)+2(2+1)—%(8+1)
1 3
:§'3+6—3:§+3
=ﬁ=23‘?fﬂaﬂ=‘|(ans)
2 2

AN 241 y? = x HAFS 433 y=x -2 AL A0

a7 CFTaT CRgwe (NI FA1. [BUET.14-
15]

Solution: @4, y2 = x — 1 o v ce e e e (B)
2y =x =1 i (D)
(i) (i) AT, y2 =2y

y2=2y=0 (5.2)
y(y-2)=0

-.-y: O’y: 2 I} O (1,0))(
y= 0 a@x=1

y=23@x=5 y

o (2n R 3=Z | (1,0), (5,2)
s Refa S CGFLg x93 A 1 F 5 9@ |
)=y =Vvx—1=y, ()

(i)=>y=2->=y, (R

5
o eI = f (y, — y,)dx
1

5 x 1
=f {Vx—l—(———)dx
) 2 2
5 1 ox 1 p
= —1)zZ—=+=
fl {(x ? =3 2} x
3 5
(x—1Dz2 x%2 1
= § —Z-I‘ X
2 1
2 41 5 2 11
_fe 2t 1322
3(5 1) 4-+2 {3(1 1) 4'2}
(25,5, (0-14})
3 4 3 4 2
16 25 5 1 1
3 4 274 2
64—-75+30+3-0
12

16 4
= — = - 3% 93F | (ans)
12 3

Y 251078 (T, X2 = y NATFS A x -y =0

AL FIET ANEg OF a9 CF =
[ Raj.Ctg.Cu. 18]

Solution: (rex &g, x2 =y ...cooeunn... (i)

X=Y =0 s s e e e (D)
(i) (i) AT T, x2 =X
or,x>—x=0
or,x(x—1)=0
or,x=0,1
sx=0Fy=0aR x =132,y =1
o (=7 R ZE | (0,0)@w, (1,1).

- R S CFCa x93 At 0 e 1 o=@ |
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1
o NCeRIewaee = j (x — x*)dx
0

gl

I
| —|
=
N

2

1 1
G‘ﬁ‘m 0)
3-2

=—= E 39 @< | (ans)

Y 26 178 (T, X% =y NAFS Ay = x + 6

AR A ANEg GFead CFa=el
[ D.B.S.B.J.B. 18]

Solution: (rsaretz, y = x + 6.... (i) 92

x? =y .. (i)

x2=x+6
o, x> —x—6=0

or,x>*—3x+2x—6=0
or,(x-3)(x+2)=0
wx=3,-2

o (R R B® | (—2,4) @92 (3,9)

3
j(yl yz)dx—j (x+6 —x?)dx

+6 18 27) (4 12+
x 3) 7 \2
= +18 9-2+12 —9 8+19
"2 3 2 3
27 -16+ 114 125
= = 3f @ | (ans.)
6 6
AN 271y = x? SX-AF A x=13y=7

FATTT AT (F@ET Fa% 9T FI1[C.B02)
Solution:y = x% ... (i)

()R F2EAT X IH
AR x=18 X=7EF418T

x=7
TR ORe ¢vg X a9

S 1@ 7S | @)

><V

- foefs aw (SEg

FaHd = [y=xT>r@EALXxIAFAT] x=18 x=7
(TG 7T AR CFLa (hazre)

7 7 31
= f ydx = f x2dx = l—l
1 1 3 1

1
=343 -1) =114 35{ 4TS | (ans)

e 28 1y? = x a2 &2 = y IHE@AT TET TATH
(FET (Fa% fadT 71 J.'10: BU TEX.05-06]

Solution: (TSI, Y2 = Xeeerecrrirenens (i)

AT X2 = Y e e e e e e e (D)
(i) (i) = CACF AT,

a(x?)? =x
>x(x3-1)=0

~x=01
T, x=0,(i)=2y=0
T, x=1,()=>y=1(1,1)

©IRE, () 8 (i) M TIJSEI TET AT (F@ x 9
ST 0 (A 1 T

() AT 21, y = Vx = y; (4R)

(i) = T AT, y = x% = y, (4F)

Elias Mahmud sujon
B.Sc(Hon’s),M.Sc(Mathematics) 1% Class,Lecturer Comilla Commerce College
Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com ,Cell:01675961534

53



Math Home
Logic is the magic of Mathematics

2_1_1
§ §—§ g ﬂWI(ans.)

U291 x2 +y2 =19 y? = 1 — x TIET NHNETT
(S@EF (Fa%d fadw F31 [D.B, '01]
Solution crear =ity Jred AN, x2 + yZ =1 - (i)

y2=1_x2

sy =y1-x? =y (R
QIS AP, Y2 = LoXoormoermmmmmmmnnmnens (i)

sy =VT=x =y, () v
(i) =2 e (ii) ez 3f4,
x2=x

orx?—x=0

X (x-1)=0

~x=0,1

P x =0,9F (ii)=>y =+1

T, x=1,9 (i)=>y=0

- 38 g RRe e (1,0),(0,1) w(0 — 1).
R (7

. [0l chawer = 2f0(y1 _yz)dx
=2 (VT2 —vTR) ds
[ e

1
=§f:/22cos2 0do

1
_ Ef(jf/zm + cos 26)d6

1 1 w2
= > [9 + Esm 20]0

_1[n+1_ (0 1 9)}
=313 2smx 2sm

1
=3(G+0-0)=3

i, Jol V1 —xdx = —%[(1—@%]:

=: —%[(1 —1z-(1- 0)%]

= 20 1—2
B 3( )_3

- ey ot = 2 (% _ %) (45 | (ans.)

AN30l xy =c%,x— 9% AF2x =a,x = b(b >

a > 0)FTaT AT (FEIT @a%wd fadg F7
Solution: (783 SR, IF (A0 AN

xy = c?

()eefigex =a @7 x = b T AT
o e Crgwee, = fab ydx

b 2
=f —dx
a X
=c? [Inx]?
= c?[Inb —Ina]

él?l?(,f()l\/l—xzdx 44, x = sin 6
~ dx = cos 6d6
= fon/z cos 6 - cos 6d6 X 1 6
0 /2 0

b
=c?In (E) 7o 4 | (ans.)

AN 311 y = cos x 9% IHE@AT T1AT X ATHT AF6
AET ST Fasd 947 $31 [C. B.19]
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Solution: y = cos x 93 IHEAT TH] x AT AH0
BT [T — 2 (@~ (@ TS|

\
o e Cpaeet
2 ry_ _X
zj_zydx T2 2
n ,t V'

2 =
= jn cos xdx = [sin x]%,

2
= sin — — sin (— g)

SN S

. . n
=sm—+sm§

N

= 2si n
—Sll’l2

=21
= 2 3 ¢33 | (ans.)

SIT-o: CINGIER (5% =)

™
3 I= [z sin’ x dx
TC

cos®x  cos®

= [—cosx+ 2. TS X]i

_ 15-10+3
- 15

™
% I= [Zcos®xdx.

T
. sin3x  sin®x]z
= [SlnX_ZT+T]O
2 1
=(1-5+3)-0
-8

15
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T T
ok, | [2sin®xdx = [2cos®x dx

G,
z 42 8
> [zcos®xdx =—==—= [2 3@ 3]
0 531 15
T
il 642 _ 242 _ 16
> [2cos’xdx = ==
0 7531 751 35
T
L 8.6.4.2
> [2sinxdx = [Wall’s theorem]
0 9.7.53.1
T
il 10.8.6.4.2
> [zcos!tx dx =
0 11.9.7.53.1
T T
> Jgsinxdx = [2cosxdx

T
Jesinx dx = A

‘ (ﬁl.-\
O‘ L T 3n
2 2
JEcosx dx = A,
g™
0 %\/
NQFTQ, Al = Az
73 |graph transfer|

sinx & =74 Q)

~_ 7

(\STES)

~ 0 — BT (oG SICET 3T cosx (o7 =183 3|

i | N
119, (1) & sinx Je1¢et (ii) (S 97 20 sin (g — x) (o7 | S 7T, X 9T BT (g — X)WWI
~ Jgsinxdx = [?cosx dx

= fogsin (%—x) dx

Jy f@x) dx = [ f(a—x)dx
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[ Feo dx= [, f(©)dt
L7 FQ0) dx == [ f(x) dx

RRLS a—-x=z
I=f0af(a—x)dx = —dx =dz.
I:—faof(z)dz = dx = —dz.
=J, f(@)dz T o A
= [ F () dx
z a (o}
o f:f(x)dx=f:f(a+b—x)dx d+b—x=z
M I:f;f(a+b—x)dx o —dx = dz.
= _fbaf(z) dz sdx = —dz.

= f@dz = [Lf@dc [« | a2 | b

=

Type - 01:

i (5 n 5
> fz sin® x X > cos® x
0 sin5x+cossx 0 sin5x+cos5x
T 5 n 5
fz tan® x dx > fz cot’x
0 tan® x+cot> x 0 tan® x+cot> x

sec5 x+cosec’ x
T 5

5 cosec®x

0 secS x+cosec® x

>

> fg sec® x
0

>

T sin®x .
%ﬁ, I = fOZWdX e e e vee e s vee e (l)
. s
[ = g . 7Tsms(g—x) __x
0 sm5(5—x) +cos5(5—x)
T 5
— (2 cos® x ..
= 1= )} 5 st o n 75 SRR (1)) |
@) + (@),
T ¢ins 5
o] = [z x+cos® x
0 sinSx+cos5x
T
= [zdx
T
= [x]}
s
T2
w1 =Z(Ans)
o % sin® x .
® 1= fg sin5 x+cos> x (l)
I f% Sin5(§_x) d [ fb (x)d fb (a+b Yd ]
—Y = X o xX)ax = a — X)ax
% sins(g—x)ﬂ:oss(g—x) a f a f
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E 5

— | = n3 cos®> x dx

fE

@) + (D),
_ (m/3

21 = fn/() dx

b NV €15

sin5 x+cos> x

===

12
. L Upper limit—-Lower limt
Note: wfe, Lower limit +Upper limit = g o, [ = 228 ""'2 ower m

T T T
100 L
o tan' x 3 6 n:

3
2 I,
fg tan190 x+cot100 x 2 12

T .
& [ — 2 X Sin x.cosx

0 sin*x+cos*x
_ oz )
0 Sin"’(g—x)+cos4(§—x)
[« [y fC) dx = [} f(a— x) dx]

s .
T (E—x)cosx sinx dx
2

fO cos* x+sin* x
T .
o IE (x+;—x)smx.cosx
. - 2 < 7
0  sin*x+cos*x
sinx.cosx

T

n oE

=2 ==|z2———
2“0 sin* x+cos*x

11:
= [ =T [UINCCT g, [mw o T cos*x T W]
z]:%% (;”% z =tan’x
=lz[tan—1z] © dz = 2tanx sec? x dx

24 0 x| 0| m/2
=g[§—0 =71T—Z. z |0 00

= [ (4 —y) /ydy.

1
4 > 3
= [, 4y* —y2) dy
3 syt
2 2
- |o2-x
2 2 Ig
8 2 5
= [Exava-2.42va| - 0

_ 8X8  2x32

3 5

Elias Mahmud sujon
B.Sc(Hon’s),M.Sc(Mathematics) 1% Class,Lecturer Comilla Commerce College
Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com ,Cell:01675961534



Math Home
Logic is the magic of Mathematics

= [{A-0{1 - (1 -x)}"dx

= fol(l —x) x"dx [ foaf(x) dx = foaf (a — x)dx]
= fol(x" — x™"Ddx.

[xn+1 xn+2] 1
0

n+1 n+2

1 1
n+1 n+2
n+2-n-1 1

= (n+1) (n+2)  (n+1)(n+2)

* ok kS f1+sm & I |
_ 3m/4 x : o b = b -
f 1= [ ) S T
_ x)dx
=] = f3ﬂ/4&dx_

/4 1+sin (m—x)

_ 3m/4 (m—x) .. I
= 1= D e D)

ca+b=24E
4 4

(i) + (i) =z -1,

_ r3m/4 (x+m—x)
ar= fn’/4 (1+sinx)

_fE

f T smx
o
— cos?x

1+smx

31

= %fz‘* (sec? x — secx. tanx) dx.

N|=|

[tanx — secx]

RS

fla-x=fe)ms [ FGdx =2 2 f(x).dx.
Jla=x)==f() =, [ f(x)dx =0

% sinx 93 K

f(x) = sinx
f(mr —x) =sin(m —x) = sinx
é& o fo sinx dx = 2 J& sinx dx
w2 a
> S fGOdx =2 [2 f(x)dx
% €os x- 99
ﬂ./}/ / /4 (4 7('/2

XLy o
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f(x) = cosx
f(r—x) =cos(m—x) = —cosx.
f—x) = —f ()

i
« J, cosxdx = 0;

':' I —f dx
0 a2 smzx+b2 coszx

f(x) = a?sin?x + b% cos® x
f(r —x) = a?sin?(m — x) + b? cos?(mw — x)
= a?sin® x + b% cos?x
S fr—x) = Fx).
z dx
Sl = 2
I 2. f a? smzx+b2 cos?x
fz SeC X
b%2+a?tan?x
—2 w# Z =tanx
2J0 (b
@ (2) 422 dz = sec? x dx
[ee]
=i[tan_1%] .% x |0 m/2
0 z|0 o0

o 1= ad LR ()

a?sin? x+b? cos? x

A TF X A&
1=[" ol N (1))

a?sin? x+b? cos? x
(i) + (i),

1
o a2 sin2 x+b?2 cos2 x

2l=m

|;,§|=‘
N

2 3 4
X X X X

o et =14 s 0
L1 L2 L3 L4

< [eXdx = [¥% = —d
:Zk=oafx dx

xk+1

1

(o]

=Y c

Z:"—Ok' e T
k+1

= Xk 0t T
==—4+=—4+=4. .. ...Fo+cC [ ¢ @9 W9 1]

(—1)kx2k (-Dk.inx

D*
(A) Z%=OW (B) Z%=O (2k+1)k! (C) Z%=O \/’Zk!

(—D)kHtxk (-1)kx"2

(D) Zfo T (B) B, Eat

1 _x2
* I=[ e dx

Elias Mahmud sujon
B.Sc(Hon’s),M.Sc(Mathematics) 1% Class,Lecturer Comilla Commerce College
Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com ,Cell:01675961534



Math Home
Logic is the magic of Mathematics

2 3
Solve: e¥ =1+ +5 + %X 4o .
203l
k
_yx X
e = Di=o3y

k
—x2 —x?
ne” :Z(;c(:o( k!)
(_1)k.x2k
= Yk=o k!
(-1

k
I = fol e—dex = 2%=0|_—k) fol 12K gy

= i, S [y

k' | 2k+1
v (DR _
= Xk=0 k! (2k+1 0)

_yo _(CDF
= Xk=o (2k+1)k!

[Integration of Modulus function:|

o fazf(x)dx = f:f(x)dx + fbcf(x)dx + fcdf(x)dx F ot f;f(x)dx.

J(x)=-x
Tx)=-x
) 1 1
Problem] [ [xldx
lx| = +x; x>0 -1 1 I
lx] = —x; x <0
0 1 x21° x21t
= [, —xdx + [ xdx. =— [7]_1 + [7]0
1 1 1
=—[o=3]+[;-9] “ Lleldx =
1
2x (3x1x1)=1
=141,
2 2
23 I=f(f|x2—5x+6|dx | xs2 | x22
= 0 @ 2 - 3 @ 4 f:l(x—Z)(x—

3)| dx
— (2(,2 3 2 402
= [, (x* = 5x + 6)dx + [, —(x* — 5x + 6)dx. + [, (x* — 5x + 6) dx.
2 4

3 2 3 2 3 3 2
S P
2 3

3 2 3
% [Problem]/ = [7|(x — 1)(x — 2)(x - 3)|dx
Iosxsll 1<x<2 |2sxs3 | 33)535 |
| |

0 ©@ 1T ® 2 O ®© 5

13 2

= —fol(x3 —6x% + 11x — 6)dx + flz(x3 —6x% + 11x — 6)dx — f23(9c3 —6x% + 11x — 6)dx — f;(x3 —6x2% + 11x — 6)dx
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*

1= f02n|sinx| dx
= fon sinx dx + + /\ . fnzﬂ(— sinx) dx
— |

= [—cosx]¥ — 0‘ \j/Zﬂi \" [-cosx]Z"

1= [ |cos x| dx

T
= [Zcosx dx +

+ + :
3T '
> 2T
o> —Ccosx dx + [sz cosx dx of =\ - /3n 2m \

fz fix | I N 2
Vs 3
= [sinx]? — [sinx]7 + [sinx]?_,’f
2 2
Proceed yourself
[Area under curve
Area ey 317 @iet @Rt curve sketching &
|Curve sketching: |
Case-01: [Symmetry about X axis.|
Y
y2 = 4ax y2 = 4ax

Y
X X

Y’ Yy = -y ™G
y? = 4ax;
A AT T 27

@ 90 & X-axis @F ACATE ©%N3 Ao 2@ T Y 9F FE Y P el AR A

Case-02: [Symmetry about Y axis.

x% = 4ay x2 = 4ay
X = —X A,

x? = 4ay

wefie ANFFeT Afqo~ 2Tt X2 = -4ay

@ @b & Y-axis @ ACCE ©2=g Symmetry 263

T ANFACT x = —x PN ANSACR (P 2RSS 77 1|

Case-03: [Symmetry about y = x line.|
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@ AF y = x ST ACACT 2ffSNT 27 I ANFACT Yy 9 FE X G9R X 97 FE Y P, O@ TAPACR (PN A

23 Al
y=x

)\/X‘F\/}’:l

X G FE y R y @& FA x P L[y +Vx =1 =i AAer ofwey il

Case-04: [Symmetry abouty = —x line |
PR &F y = —x SN2 AT Ao 2@ W x 99 T —y @& y @ BN —x P

AN (P ST 77
x*+y?—=2x+2y+1=0 gg == (1,-1)

X @& T -y

1,-1
y @& F X P (b

y2+x242y—-2x+1=0

y =-X
axt+y?—2x+2y+1=0
el FAFAC (P TS 27 A
Case-05: [Symmetry about origin: |
y=x°
(P &RF Origin =3 ACACH &ffor 207 ;M x @7 HEA —x @2y @7 A —y DA AN (T ARRET 2
y=x°
X = —X
Yy Yy
—y = —x3
x wefle ARl (P ofEeT T
=y =3 (1.1

(-1.-1)

|General SitesAt:|  area Refz@ &=y Determine the area bounded by y = f(x); x = a;x = b; and x-axis

Y1 % [~
=73 y =J®)

é X =Db
— 2
X=a Z
Z
z
dx
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A1 =yl.dX
AZ = yZ.dX
Az = ysdx A [N
A= A1 + AZ EIPTRITPIP
=(y1+y2+y3+ e )dx dx
~ A= Y3y dx

A= fab y.dx means an area bounded by y = f(x),x = a,x = b and x axis.

y=>b

A= f; x dy.
2 y=dx)
+ X=b
Ay
- 0

Ay = [ —f(x)dx
A, = [} f(x)dx
A= |f£f(x)dx| + foaf(x)dx

23 Find the area by the curve y=x(x-3) and x-axis
f(x)=ax®*+bx+c
Solve:
* Parabolic function
*x b?2—4ac=0

>0
<0
b2-4ac =0
a>0
b2-4ac =0
a<o
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*x b%2—4ac>0

\ / ‘ a<o0
\/‘
D>0,a>0
D>0

*x b%?—4ac<0

D<0,a>0

a<0,D<0

* y=ax®*+bx+c
y =032, X & (T TN BT 2SI W, O TNGTENR X S0FF (W [ |

x =020 Y& @ T 2eq I, X AqCHT O3 [Fre (@2 |

| Turning point: |

~ Turning point

N

‘ 7

Turning point

@ @351 function @s turning point =ce IR, (I point @ BiE 7Y *Fr|

e Z_z =0 27 (@ 5% R9re o3 % @93 turning point.

% [Problem;] y = x(x - 3)

y=027x=0, 3
x=02@y=0.

y=x%-3x /

b2 —4dac=(-3)2—-4x1X0=9>0 a
=~ b%? —4ac > 0;
x? -e3 w1zt > 0; upard A
3
A= |f0 ydx|
_ |f03(x2 —3x)|dx

[x3 3x213
3 2 1p
27

Elias Mahmud sujon
B.Sc(Hon’s),M.Sc(Mathematics) 1% Class,Lecturer Comilla Commerce College
Contact,Complain,Advice to Email:eliasmahmudsujon@gmail.com ,Cell:01675961534

65



Math Home
Logic is the magic of Mathematics

=19 — 13.5| = 4.53f =

% Find the area by the curve y = x(4 —x) and x-axis from x =0tox =5
y=02, x=0,4
x=02E,y=0
y =4x —x% = —x? + 4x
D=16-4(-1)0=16>0
b? —4ac=16-0=16>0
x? @3 7zl negative, downward.

4 5
A= [ ydx+]|[ ydx|
_ 2 5 2
= [, (4x —x?)dx + | [, (4x — x )dx|

S
0 4

2 3 2 3
64 125 64
= (32-%) +|(s0- %) - (32- )
—32,]25_32
T3 + | 3 3
32,7
T3 +3
_3°
T3
=13 wf 9%
3 Find the area by the graph y = |x + 3| and x-axis fromx = -6 to x = 0
Solve:
6.0)  (:3.0) | 0.0)
ly = 0361, x = —3]
-3 0
Jooydx+ [ ydx
lx+3]=((x+3);x=>-3 =f__63—(x+3)dx+ f_03(x+3)dx.
x? -3 x? 0
[x+3]=—-(x+3);x< -3 =—[7+3x]_6+[7+3x]_3
9
--{G-5)-as- ) o=
_9,9
2 2
= 9 sq.unit
23 Find the area by the graph y = |x + 1| + land x-axis fromx = =3 tox = 3

Solve:
y=0;|x+1]=-1

=+x+1)=-1

=x+1=%1

>x=x1-1
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_-

x=3

(-3,0) (-1,0) (3,0
-1 3
Area = [ jydx+ [  ydx.
= [ =G+ D+ Bdx + [2 {(xc + 1) + 1dx
-1 3
=— [, xdx + [ (x +2)dx
x2171 x? 3
=-[F, +[F+3
lx+1l=x+1;x=>-1
=—(x+1);x<-—1
*J(E6T #|1 A|

-1

Case-1: &7 f[qro aF a wca |

Y
“I >y = f®
~ Ly = ¢(x)
5 2 X axis
X=a X=D>b

= wib graph A= (21 $99 91 ©%9 W e 29 definitely definitely limit o 2|
f:f(x)dx =A; + 4.
= f:f(x)dx =A; + f;¢(x)dx.
= Ay = [} f@dx - ] p@dx = [J{f() - p()}dx
Aq W g | w3 curve gl Siw (R (Rawel 201
w2 A= [ () - p(0)}dx|

Case-2: awqy @361 RYCo (w0 3@ o= o= limit o 2G|

Jx)

g(x)

>
I
~

A=

[ IF () — g ()] ax]

% Case-3: agy W' RMs (0 I@| (WM (@ I0@ X 97 I (7 99, G 2@ F+G6|
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g(x)
f(x)

A= (@ - g(0)dx|

3 Find the area under thecurvey = x%; y=x* —2xandx=1tox =3
Solve:

A
N\

2oy G0

x=1

y = x? @3 turning point;Z—z =2x=0=x=0
y=x?%—2x Wturningpoint;z—z= 2x—2=0>=>x=1
A=A, + A, + As.

= flz(x2 - 2x)dx| + ff x%.dx + f23{x2 — (x? — 2x)}dx

INIES 2222 x31? 213
= |55+ 5],

(6= -G+ =Yoo

=|-3+3+3+5=2+1+5
3 3 3 3 3

= 8 f «F=|

3 Find the area under the curve, y* = 4ax and x* = 4ay.
Solve:

Y

y? = dax @2 x? = 4ay TGN IE x — 93 T (3 IR
2 2

y? = 4q (z—a) = 4ax.

x? = 4a = x* = 64a3x.
= x(x3 - 64a3) =0
~x=0,4a.

A= (zﬁ.ﬁ—g) dx
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!

32 _ 64a®

=—><8

32 16
=32,2_16.22
3 3

16
= ?az f @3]

% Find the area under the graph, y* = 4ax and y = mx.
Solve:

y}i}ax (mx)? =
y x =
=

X =

Area = f%(Z\/E.\/_—mx)dx.

m2

s

0

y? = 4dax 7% y = mx

8a?

il Sk (A (paee] ——
3m3

» [Problem:| y? = 16x &3 y = 3x 71 S1& CHIH CHIT $97
a=4; m=3
2
A=SxZ
3 m
_8x16
T 3x33
128

81

x? = 4ay g y = mx 79 SiG (LR (TG F7

R D.U z= @ =iy University @3 o a7
5 4
2 S, fdx =5 [ f(x+ 1)dx =?
Ans: 5
graph @z spc Qmas f; f(x)dx = lfl__ccf(x+ c)dx
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X=a :

ol owawe oS ¢ @ AfE I e wor| [
r\/l | graph shifting concept]
& &

%) SIKIOCIRES IS RICON
v B
(X+0x,y +0y)
A  RZQ
S
(x.y)
x=b
X=a
o K NM L2X

W I, y = f(x) TNE g} gwe el AB @9t x =a ¢ x =b 7 e @ 926 WS P(x,y) @R
Q(x+8x%y+8y)PN LOX, QM LOX, SRLRN, PSLQM
e 37, AKNPA @32 AKMQPA ¢wa a6 X twe sgimce ¢t et 8 @l §V| @27, PN =y, QM =y + 8y,NM =
8%, 993, RNMQ cwab gt Tt 58 el = m(y + 8y)26x
g, RNMQ Cagii 52 oo > PNMQ Cagi 52 oo > PNMS 71 58 o
affe,
T (y + 8y)? 8x > &v > my?6x
=>1T(y+6y)2>%>ny2
Q-oP 2 dx—>o0
% =my? = dv = my?dx
fabdv: fabnyzdx
cy=f(x), x %, x=a ¢ x=b 7R WGF CFab x ngmwﬁwfabﬂyzdxﬂl

A S Y ORI (G 2 fabnxzdy
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