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DEFINITE INTEGRALS

Q.1) (a)I = fz 1

0 4+x—x2

Sol1) | (@)1 = [>—

0 4+x—x2

Perfect square

2 1
I'=- 0 x2-x—4
2 1
I = — dx
0 2
g
I =— foz L dx

VT, 1\ 2
[ = 1 log |22
= o B AT
2 2 217 ¢

;= L (l \/ﬁ+2x—1|)2
0

V17 V17-2x+1
| = i[lo \/ﬁ+3|_lo \/ﬁ—l”
= w19 i 9 [z
_ 1 VI743  V17+1 _
I = ﬁlog N AR X\/ﬁ—ll ...... {log A- log B = log (A/B)}
= 1y 17+\/ﬁ+3\/ﬁ+3|
= V7 09 [i7ym-avies
[ =1 4V17+20
= 757 %9 [20-avi7
[ = 1 Vi7+5
R A P
1 V17+45)(5+V17 . :
I = ﬁlog % o . (rationalize)
_ 1 17+25+2V17
I'= ﬁlog( 8 )
_ 1 42+2V17
= mlog( 8 )
N 21+V17
~ 1 = mlo ( " ) Ans ...
Q.2) _ 25(x%-x-1)
I'= fl x243x+2 dx
Sol.2) _ o [2@*-x-
I'= Sfl x%+3x+2 dx

Here , degree of numerator = degree of denominator

R
Express q = >

e (24 _ _Ax+3
I'= Sfl (1 x2+3x+2) dx
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= 5[ 1.dx—5 [ 5" dx

1 x2+3x+3

_ 2 & (2 4x+3
= 5001 Sfl (x+1)(x+2)

I=5—5f2 4x+3

1 (x+1)(x+2)
4x+3 A B

GG v T x
=>4x +3 = A(x + 2) + B(x + 1)
Comp. the coff. of x and constant
4 =A+8B
3=2A+8B
Solving then equation, we get

A=-1&B=5

w1 =554 > dx

1 x+2  x+42
I = 5-5[-log|x+ 1| + 5 log|x + 2|13
= 5—-5[(—log3+5log 4)— (log 2 + 5 log 3)]
= 5—-5[-log3+10log2+log2—5log3]
= 5—-5[11log 2 — 6 log 3]
I = 5-55log2 + 30log 3 Ans ...

Q3) If f: x3dx = 0and if f(f x%dx = % Find value of a & b.

Sol.3) | consider f; x3dx =0

> 2[p*—a*]1 =0
= a* = bt
= a=—-b

, b 2
Consider [ 'x?dx =2
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> a=-1
Since b =-a ~b=1
~a=-1&b =1 Ans....
4 z
Q4) I = [ cos(2x).log (sin x) dx
4
Sol.4)

_ , sin(2x) g_ 12_1 1 sin(2x)
I = [(log(sm x). - )g f% — .cosx.— dx]

= [(log 1 .Sizn) - <log (L)ﬁ)] ~1 ,ZZ_I L cos x.2sin x cos x dx

V2 2 Zzsinx'

[0 + log(V2) %] — [# cos?x dx v wr.{log (a/b) =-log (b/a)}
4
= %log 2%—%[51 + cos(2x) dx
4
_ 1 1 1 sin(2x) g
_210922 2[x+ 2 ]g

2log25-3(G+0) - (G+3)]

=llogzl—z+£+l
2 2 4 8 4

I = 1logZ—E+1 ans.
4 8 4

Q.5) I = ﬁgsin x+cos x

s Jsin(2x)

Sol.5) [ = fg sin x+cos x

b2 ——— dx
< J1-1+sin(2x)

s
3 Sinx+cos x

T ———— dx
5 J1—-(1-sin 2x)

sin x+cos x

i
— f3
- E\/ 2 2 i
z 1-[sin?x+cos?x—2 sin x cos x|

A
__ (3 Sinx+cosx

3
- fg J1=(sin x—cos x)? dx

. 1 3 1-43
Put sinx-cosx =t whenx = = t=——£=_‘/_
6 2 2 2
. 3 01 3-1
(cosx + sinx)dx = dt whenx = g t = %—Ez‘/—T
V3-1 at
j— 2
I'= i 1-t2
2
V3-1
— (cin—1p4) 2
(sin™"t), %5
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= sin~ (‘/—2 1) + sin™1 (@) cr e {0 sin-1(-x) =-sin-1x}

Q.6) [ = % sin x4cos x
— Jo 9+16sin (2x)
Sol.6) T sinx+cosx
I = dx
0 9+16 [1—-1+sin(2x)]
— sin x+cos x
I = |2 dx
fo 9+16 [1—(1-sin 2x)]
| = f4 sin x+cos x
~ J0 9+16 [1-(sin? x+cos2 x—2 sin x cos x)]
sin x+cos x
I = |2 dx
fO 9+16 [1—(sin x—cos x)?]
Put sinx-cosx =t whenx = 0,t =0-1=-1

. b4 1 1
(cosx + sinx)dx = dt whenx = ot = 5__2_0

dt
- I = f—l 9+16(1-t2)

. fO 1
-125-16t2

_ ifo 1 ¢
T 16 —1(5)2_ 2
4
0
1 ;+t
= 1_6X 5 lOg 5
4 4 -1

L (10g 22,
25| logltl — tog [

510+ log(9)]

I

1
Elog9

I = ZilogB Ans ...

Q.7) (@)l = fz 2x (1 _ L) dx

x  2x2

2 1
Sol.7) | (@I = fezx ~dx — fezx.;dx

102 50 1 102 5y 1
+5 [ e¥ . Sdx — < [[e¥. S dx

/N N

R Ir
|m
NN
R
—

N | =
N|‘“_F_
o N—
|
—~
(U
N|“N
N

Nlmw 'le-a-

(ﬁ - 1) Ans.....
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Q.8) [ = (2 cos?x
~ J0 cosZx+4sin?x
Sol.8) | Divide N & D by cos* x
| = g sec?x
0 sec2x+4tan?x sec?x
_ sec?x
~J0 sec2x(1+4 tan2x)
put tanx =t
[ n sec?x 4 sec? x dx = dt
— Jo (1+tan2x)(1+4tan?x) x whenx =0 ; t=0
when x =% ; t= oo
() dt
I'= fO (1+t2)(1+4t2) dx
Type: partial fraction type 4
Let t? = y (temp.)
) 1 _ 1
T+t (14462) T (1+y)(1+4y)
1 _i B
1+y)(1+4y) ~ 1+y = 1+4y
1 =A1 + 4y) + B(1 + y)
Comp. 0 = 44 + B
1=A+2B
Solving these equations
A=-> &B=*<
3 3
[e%9) -1 4 1
- 1= fO 3(1+t2) | 3 (1+4t2)
-1 o0 1 41,0 1
- ?fo 1+t2dt+§'2fo ?dt
-1 poo 1 1,0 1
= — dt+=| ——dt
3 fO 1+t2 3‘1-0 (%)ZHZ
— Tl -1y 4 1 -1 ©
= — tan ®)g +§><2(tan (Zt))o
= ?(tan‘loo —tan™10) + ; [tan~1(o) — tan~1(0)]
-1 2|
= Sl +3[5 -]
-1 s
R
=2 Ans
6
Q.9) 1 [1-x
fO 1+xd
SO|9) 1 1-x
fo ox
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— (ein—1.31 4 1 0
I = (sin x)0+2(2\/f)1

rationalize
1 1-x
I=l =
Separate
1 1 1 x
1= =t =l e dx
Put 1-x%* =t whenx = 0; t =1

xdxz—% whenx =1;t =0
1 1 1 ,0dt
R 0 ,—1_x2dx+5f1ﬁ

I=(2-0)+3(0-2)
I = g— 1 ans.
Q.10) \/% sin~x
I = fo —
(1-x2)2
Sol.10) EX—
I = fo 3
(1-x2)2
ER
_ vz sinTlx
I= L e
Put sin"lx =t whenx = 0; t =0
1 1 T
ﬁdx—dt whenx—ﬁ,t—z
I = o (1_x2)dt
=g D dt w{v x = sint}

= Jrsec’t.tdt
T oz
= (ttan)f,—f;l.tant dt

G. tan% - 0) — (log|sect | )g

7~ [log(V2) = log(1)]

s

- 5 fos

T
1=7%-

%log 2 Ans...

........ { sec% = \2sec 6 = 1}
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