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312301 — Applied Mathematics (Sem II)

As per MSBTE’s K Scheme
CO/CM/IF/AI/AN/DS

Unit II Definite Integration Marks - 12

Qs. No. Solution

Evaluate: | x(x—1)dx
[x(x—1)dx

= [x(x*—2x+1) dx
= I(x5 —2x7 +x) dx
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X 2x X
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Let | =J sinx.cosx dx
0
Put sinx =t

cosx dx = dt

At x =0, sin0=t ~0=t
Atx=”/2, sin”/2=t, 1=t
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Let I jl ax
etl=| ———
0 X2 +x+1
2

rhird term = (1)’ =
ird term = > —4

'I_Jl dx

0 X2 HxH+=+1—1
1 dx
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0 (x+—) +

3
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Let | =f cos3x sinx dx
0

Put cosx =t

sinx dx = —dt
At x =0, cos0 =t¢, 1=t
Atx =m, , cosm=t —1=t
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ol =j t3dt
1
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Let | =f sin3x dx
0

dx

_ jn/z 3sinx — sin3x
= 0 2

1 T/, />
ol == 3J sinx dx — f sin3x dx
4 0 0
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Let1=f —logx dx
1 X
Put logx =t
1
s—dx =dt
X

At x =1, logl =t, 0=t
At x = e, loge =t, 1=t

1
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Evrﬂuate:{ x.sin™ xefy

J x50 xdx
4]

» e dx |
2 1 _ 2
x orx 1 _
=sin l.?—l?. — dx
X _si.n'Lx_l_lj-l— =
2 29 f1-x*
_X _si.n'Lerl-Jl-'/ 1-x* 1 .Eafx
. 2pl - 1)
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- = I - i
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T
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Put sinx=r whenx=0 ¢=0
cos xdx = df whenx=§ t=1
~ i- Dtdt
2=t
__i-—zrdr
'[..4—1’:
——[log(4-£)]
[ log(4-1")~log(4-0)]
=—log(3)+log(4)
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n/z dx
Let] = _—
fo 5+ 4cosx
Put ¢ X . p 2dt 1—t?
uttan—=1=t, X = ) cosx =
2 - 1+¢t2 1+ t2
/2
Atx =T/, tan—==t, 1=t
/2 2

At x = 0, tan0 =t, 0=t
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ol :J 1+t2
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1
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0
1
(3tan 1 )

ol = %[tan 1§—tan_10]
s ==t -1_
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Letlzf sin3x.cos3x dx
0
Put sin3x =t
dt
cosBxdng
At x =0, sin0 = t, 0=t
3w
At =T , — =1, 1=t
x {2 smz
1
I=§Jtdt
0
1/t2\"
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0
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Let ] fl—dx
e =
o 1—x+x2

1
Third term = 1

1
T
Sl = X
X2—x4-+1-1
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1
1
.'.I:f 2 3dx
0 (x-3) +3
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Emluate:f log(sinx)dx
0
%
Let I = [ log(sinx)dx (1)
[

By property ]f[x::m:=_ff[x1dx+ [/ (2a-x)ax
g

f=._f1c:ug[siﬂx].:r‘x _[ Dg|.sm| ——X | |.:i:n.
o K
A

A
I= flcg[sin.r].:fx+ _[1 g(cosx)d
[ 0
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I= f log|sin v cos x)dr
o

_}.-’ i . ."-I
e rlog _sm.:cos:a jdx
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( sinh""dx

%
~I= f log
0 LY

%
- I=1log(sin2x)—log(2)dx
@
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~I= [log(sin2x)dx— [ log(2)dx
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Evalua‘rej 1 dx
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f L dx
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= %[log{lx—_’rj]:

1
= 5[105[2[4]—3%lﬂg{il'l]”?]

1 logll-log7 or —log
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Put 1}]11£= __dx=£ .cusx=l_—r:
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Evaluate :j- sin Sxcos3x dx
Q

sin Sxcos3x dy

e N ]
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Sifl 5x cos3x g

]
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Evaluatej ax
I 4x-1
j dx
s dx -1
= i[lﬁg{h - 1]]'
1 ] . -
- 1[103:{4{2]—1}—10g(4|[1]—1) .
1 (T
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Evaluate Jx -tan™ xdx
]
jx tan™ xav
0

_| tan? xJ‘ b — I ”m‘;j%{ tan™ x} r:’.‘r:in
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Ix+5
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b
jlx+5

= %[log{lx + 5|:|

1[10g{1|{"l+3| to(2(1)+5)]

=§[13g9—10g?] or
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Evaluate : j dx
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Let I=| !
-[1+c05' x

T—x)sin(7T-x)
~I=

+cos’ (1-x)

oI

1+
—usu:n
l+cos’ x

Tsin _Tlsinx

i
T
=
I

Put cosx=f
Co—sin xdy = df
- sin = —df
=0 . 1=l
Xx—=1 . t—=-1
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Evaluate I log(1+tanx)dx
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I
Let I = |log(1+tanx)dx
i
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o e s | 54
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taﬂi—t:mx |
1l+— 4 @

'y |
l+tan—tanx |
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|
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=3
i =]

3 1-tanx"|
I=i“g| TI%%;JI
i Ml+tany+1l—tanx’|
I=Ij;10g| l+tanx |dl
3 2
I=:£log|1—t:mx|
I= ngz log (1+tan x) Jebx
]

I=log2[x]z-TI

2I=10g2[£—ﬂi
T

7=Z10g2
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'”:f u:tf—nw
1= j [(xx++1i 2l dx
_ fl (xx++1i+ 2] i
01
- f [ 1+ X+ 1] dx
0

1
1
:-I=—f1dx+2f dx
x+1

0 0
oI =[xy +2[log(x + D]}
~ 1 =-1+2log2




e*+e*
Pute*+e* =t
s (e*—e™)dx =dt

1
Asx->0&1, t-2& e+g

lox _ p=X%
Let ] =f —dx
0

1
e+
e

1
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t
2 1
ol = (logt);Jrz
e?+1
e

~ I =log —log2
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"2 cosx
Let] = T oo ax
o 1+ sin“x

Put sinx =t
s cosxdx = dt

T
Asx—>0&§, t->0&1
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Let I & dx
etl = —_—
0 VO — 4X2
T/, )
o I :f dx
0 [4C—x?)
T/,

/= 1711 0]
212
. I J— 1
wl=g
29
T sinx
Let ] =J
_1 1+ cosx
Putl+cosx =t
~ sinxdx = —dt
1
1
o1 = Zf—dt
t
1
~ 1 =2(logt)}
~ 1 =2logl — 2log(1)
~1 =0
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Evaluatej &
2 4+5c0sx
Put tan£=r
2
1-1* 2t ut-‘l’tf:ﬂ:-r—:rDmE
L‘D’E-.Ji=1 : .dx=l' 5 2
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1
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1
I=2[——dir
v(3) -1
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I=§|10g§‘—10g§}
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Evaluate [%ﬂ&
X+

LetI=I—J_JI O-x 50 (1)
A9 —x +3x+3

Using property

I- J. HO—(1+5- xi
.\1’9 l1+3 x)+y1+5-x+3

= |l .. |12
lul”x+3+«_1”9—x %)
adding equation (1) and (2)

2= jm ¥r+3

x+3+59 X

) = [m-
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H Jcnsx +1,"5|n3.

Add (1) and (2)

x

X
Ialo i Jsinx J Jeosx
7 +fsinx +-J-::os:n. 2 4CosX —-J'smx

Sifl X +-!.‘II|:U’5-J;
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T (10-x)
I=[——L _ dx———m—- 1
’[xl+[lﬂ—x}' 1 )
. _ . 2
I-] [10-(10-x)]

— = dx
; (10-x)" +[10-(10-x)]

Adding (1) and(2)

o I{ID x) +x .
3 (10— x) +x°

1I=Ihﬁ

3

2 =[x],=7-3=4
[=2




Evaluate:I fanx dx
o 1+fanx
Let/= | 2% 4
o l+tanx
T SINX
='r COSXY 7.
T]]+E -
CosXx
-'-f=f . sif X (1)
! SinX+cosx
A ()
T 5in|{%—x]+cns|'?%—x]
AI= [ (2)
L COSX+SINX ’
add (1) and (2)
J+]= J'_EL{;&-.FJ'LEJ‘_ dr
7 SINX+COSX L COSX+SIMX
H=fsiﬂx+msxdx
7 SIMLX+COSX
#
7= [1ax
F!
_[+]%
EI_[J‘]-::
u=Z_o
2
7= T
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Em’almtejwm
J_ -
Let]= dx :
[J_er X 1)
_ AT—x dx
Ew-ﬁw—w—u
I. Yi—x - (2
m+-\f_

add (1) and (2)
.j_ dx +|- m
7 e e
2= [J_erﬂh
s +3Y1-x

I+ I= |'

L2 = [1 dx
[
A =[x],
S 2I=7-0
B
2
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_ (e Vseexx oo
LetI= fO 3/secx+3/cosecx dx (l)
s s
Replacexbya+b — —x = O+E—x=§—x
"2 ’ ’sec(g —Xx)

0 i/sec(g —-Xx)+ i/cosec(g - X)

_ 3/cosecx L
- f 3/cosecx+/secx dx (2)
add (1) & (2),
T/, 5 T/, ;
Vsecx \cosecx
~I+1 = 3 3 dx + 3 3 dx
. \Vsecx + Vcosecx , Vcosecx + Vsecx
T/, , ,
\Vsecx + \/cosecx
w 2= 3 3 dx
, Vsecx + Vcosecx
T/
21 =f 1dx
0 T
21 = [x]o/ 2
2l =
w20 =3
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Emhmte_[ e
19 -x+3Yx+4
$ 3
0—x
I= 1
’-_[ﬁf‘ —x+3/x+4 ()
4 3 _ S_ -
I=I (3-x) i
{[’9 (53— 1]—3![5 x)+4
1 J1+4 )
o e i ek 2)
Ax+4+30-x
4 o _ v 4 3
add (1) and (2). f+1=j— oY g T N ERnN
L fo—x+ifx+4 T ax+4+30-x
—x+3x+4
nA=
j‘-,-'fS-J x+ifx+4
.-_z.r=jldx
220 =(x);
122
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xi2 ifsin x
Evaluate 1| ———————=udx
M L’ feosx +3finx
X2 ifsinx
) R o N 1
'F“ ifeosx +ifinx * 1)

N
afsin} ——x
o P,
Jcos[%—x} Jsm[——xj
2 3Yfeosx .
I ®
Add (1) and (2)

=il {Jsi.ur+ COSX
SAU=f ===
¢ 3fsinx +3fcosx

=-[r-'!l_dr
]
=[x
)
2
o
..1—4
OR

Replace x —)%—r

xi2 sinx .
C.sinx —»cosx

==
" dlcosx +3fsmx &cosxy —sinx

] =2 3frosx
..I=f —_— X
o i,-‘smr+3cusx
=2 fsinx + fcosx
'_'H=J‘ T
o Jsmr+ COSX

[
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Jo—x
bet = EJQ x+4fx+4 !

. P-(5-x) :
I=7;[~|lb—|[5—x]—q.|l’5—x+4 i
cJ-JQ S+X +4f0-x

m "

1dd(l)and[2}
: Jo—x : JA+x
I+l | Y————f +|————
Erdg—xh,-"— +'[ c )
_,U_I- D—x+f4+ J.ﬂr
Jﬂw’_

22l = [ 1dx
o

I =[x];

2 2=5-0
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3

[

: J(1+3-x)+5
!

Tl “rm mj Vx4,
5 JEJ 1+J1+>
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_ Vx+5
Let] = f L s @
Replacexby4—x
\/9 X

I—f | Toa e dx
add (1) & (2),

x+

I+ 1=

\/x+5+\/9—x

\/x+5+\/9—x
/ Vx+5+39—x

3

21=.[1dx

s 21 =

1
w21 =[x}
n21=3-1
~1=1

f\/9—x+\/x+5

dx

dx
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Sif1 X

COsX

- COSX dx

(1)

COSX+5INX

7 cos( / J.]

=

— dx
cos{% —J._]+sm|[*%—x_:|

[ Si1 X :f.r
II
)

A _ %

sinx
fi:.-

COSX
dx + f
o COSX+SINX

5% .

s COSX+510X
or= [ =2

o COSX+510X

2= f1ax

o
21 =[]

w=2_¢
2

1=z
4

5 SIMX+COSX
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- E‘imlumef =
o 1+cotx
e
5 1+cotx
Vi
1= [ clns X ax
P ly—
5l X
b .
R S P (1)

3 SIMX+COSX
7 sm{%—x:l
o - - - dx
o 5m{%—x_]+-::as|'lf%—x_:l
cosX
COSX+SInX

add (1) and (2)

b .
B e | dx
5 SILX+COS X d g

~I=

dx (2)

[} =
= T

7

F 5in Y +C08 Y
| 200
4 SIMX+COS X

%
2 = [1ax
[

2=

21 =[x]%

0

2 ==-0

-1=Z
4
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tanx

Let ] = fon/z

tanx+cotx
Replace x by 5~ X,
B . - 2)

cotx+tanx

Add (1) & (2),

"2 tanx /2
= [ [
o tanx + cotx o Cotx + tanx

"/
'ZI—f 2tanx + cotx
R o tanx + cotx
/2
21=j 1dx
0 s
21 — [x]o/z
L2l ==
w2l =3
1=F
wI=7

cotx
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Evaliate | ——— o
Va TE-EJ}TI-'_J; X

5 ‘JI .
I= dx 1

'[J?—JH-E ¢

: I
-'-I=I ,.||'{2+_ x) i

;J?—(E—S—I]—,ﬁ2+5—x]

. JT-x .
~I= ax (2

'[JJ?+J?—I (2)
add (1) and (2)

_.'E "|4||'.]|._ -_5 II?—I )
f—f_lﬁ_l__ﬁ_m | - dx
_-_jj:Jj'“E”— NT=X g

LA T—x+4fx

.'_ﬂ=j1d:';

3
<&

21 =[x];
2 2I=5-2
= 2I=3
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2 x
G

r A
SI= dx 2
'\JIS—.1+JJ? (2)
add (1) and (2)
L f Ab-x N X ]
! I_':[J;+1F5—l'm l‘q’q—x+1‘l{‘{_’m
,U=:-.,,|'S—x+ﬁdx
T axi=x
2 =14
e,
2I=5-0
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/3 1
Let] = .[

—— dx
w1+ Ntanx

/3 1
...sz i

71/6 1+ n|sinx
\/ cosx

n\/ cosx

s
LT /3— ____________
w1 = f”/6 nx/cosx+ \/smx dx ()
i
Replace x by — +§—x =3 ——X,
W= f"/s Nsinx oo )

T/e Nsinx+"%cosx
Add (1) & (2),

/3 Vcosx
Al = f
i/

6

Vcosx + Vsinx

N j‘"/ 3 Vsinx
T

g Vsinx + R cosx

X

"/3 Y cosx + Vsinx
s 21 = f
T/

Vcosx + Vsinx

/s
/3

~ 21 = J 1dx
"6

w20 =[x,
"/

w21 = r

w2l =

s

12

6
~ ] =

dx
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T/,

1
Letlzf — dx
J 1+ +/tanx

\Vcosx
Vcosx + Vsinx

I
Replace x by 5%

/s
s Vsinx

s ] =

Add (2) & (2),

COSX

dx
Vsinx + Vcosx

™/,

Vsinx

Vcosx + Vsinx
Vcosx + vsmx

Vcosx + vsmx

dx +

dx
Vsinx ++cosx
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o 1+ -J'siﬂ T
-q"cc's X

I J-j' Jfcosx e

________ 1
" ufeosx +4fsiny ()
by property

[z Jsinx e (2
-0 WJfsinx + -J'cos X

add (1) and (2)

a7 =J§~Jainx ++Jcosx i
0 Jsinx ++fcosx

2J = El.:rh‘

-2 =[x]z

'
=—-0

==
4




=5

7 F -
Evaluate Jr dx

5 1+3ftanx

(1)

= i By property
{]ccus| ——x |+#51_n| ——x |

i {onx
I={ dx
% sinx +3fcos x
(1) and (2)

3
J+]= f \,‘E'DSI

5 Afcosx + Jsmx

S Lo

> lcosx +afsinx

2!=?1ﬂ'}:

]

27 =[x
=T

2
-1==Z

S,

-Jsmx +Jn:osx
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