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DEFINITE INTEGRALS

Q.1) I = f_21|x3—x|dx
Sol.1) |, _ 2z Ix(x+Dx—-1)|
Lo cn o @
0 1 2
=+ (P =x)de— [[(x* —x)dx + [[(x* —x) dx
4 4210 x4 521t ¥ x21?
I'= [:‘7_1‘[:‘70+[:‘7L
1 1 1 1 1 1
1= [0-G-)-[G-3)-o]+[e-2-(-3)
11
I = " ans.
Q.2) sl =3+ |x =1+ [x = 2]
=" @ @ *
Sol.2) sl =1+ |x = 2]+ [x — 3|
=y o e ®
I=[lx-D-@-2)-@-3)de+[Jx—1)+x-2)— (x—3)dx +
=D+ @-2)+(x—3)dx
[ = flz(—x+4) dx+f23xdx+f34(3x—6) dx
_xZ 2 xz 3 3x2 4
=[5 5], + 5 -6
I=[(-2+8) = (F+4)|+[2-2]+[@4-20) - (£ -138)]
I=6-24242
2 2 2
I = % ans.
Q.3) I = foznlsinxldx
Sol.3) || = f:sinxdx—fnznsinx dx
I = [—cos x]T — [—cos x]2"
I = —[cos x]T + [cos x]?™
I = —[cosm — cos 0] + [cos 2m — cos 7]
I = —[-1-1]+[0 - (=1)]
I =242
I = 4 ans.
Q.4) I = fglcos(Zx)Idx
Sol.4)

I = [2|cos(2x)| dx
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Critical point 2x = E x = %

» I = [#cos(2x) dx — J# cos(2x) dx
4
{ 0<x<m/4 ~ m/d<x< n/Z}

0<2x<m/2 m/2<2x<m
1st quad (+ ve) 2nd quad (— ve)

I = 2[sin(2x)]g"* —%[sin(Zx)]%
I = 2|(sinZ - sin0)] - 3|sinm - sinZ]
I=2[1-0]-3[0-1]
I =2+
I =1 ans.
Q5) |1 = [’[x]dx (greatest integer function)
Sol5) |1 = [l[x]dx + [[[x]dx + [ [x] dx
1= [0 dx+ [ (D)dx+ [ (2)dx
I =0+ (x)?+(2x)3
I=2-1)+(6-4)
I =3 ans.
Q6) |1 = [I[x*]dx
Sol.6) || = fz[xz
1_f d+f d+ff[x +f\/- dx
I = fO(O)dx+f1 (1)dx+fﬁ(2)dx+f\/§(3)dx
I=0+0)%+ (Zx)ﬁ +(3%)%5
I=(2-1)+ (23 -2V2) + (6 —3v3)
I =5-v2-+3 4ns..
Q7) |1 = [ °[x*]dx
Sol.7) | | = f1-5[x2] dx

I—f d+f d+f¢— x?] dx
I = fOde+f1 (1)dx+f\/é(2)dx

I =0+ + @0k
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I =(H2-1)+(3-2V2)
I =2-42

ans.

3
Q8) |, _ JZ,|x sin(m x)| dx

Sol.8) | Case- 1

-1<x<0 ; - n<mx<0
|x sin(m x)| = x sin(m x)
Case—II
1<x<1 ; 0<mx<m
|x sin (m x)| = x sin(m x)
Case—II1
1<x<§ ; T[<T[x<37n

|x sin(m x)| = —x sin(mw x)
I = f_ll x sin(m x) dx — flgx sin(m x) dx
letI; = [xsin (mx)dx
I = [—x co:(n'x) e (—co;rrx) dx]

1 = M+%fcos(nx)dx

T

—x cos(mx) | sin(mx)

11=

T 2

o] = [—x cos(m x)

sin(m x)] 1 h [—x cos (m x)
T =1

sin(m x)]3/2

2 T 2 14

I =

sin(m)

(G

sin (1) cos(-m) . sin(-m) _3 605(3—n)
) (e ) (s

GG [0-2)- (o))

cos(m) = -1 ;
{sin(—n) =0 ;

sin(%)) _ (—cos(n) +

2 T 2

cos(3m/2) =0

)

cos(—m) =—1
sin (37”) =-1

|

Q.9)

Sol.9) |I= ff/euog x| dx

Critical x = 1 sincelogl = 0
1 e

ol == 1/elogxdx+f1 log x dx

let I1= [logxdx

= [logx.1dx
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=flogx.x—f%.xdx
I= xlogx-x
« I=—[xlogx —x]j/ + [x log x — x]§

=— [(log 1-1)-— Glog (%) — %)] + [(eloge —e) — (log 1 —1)]

1

=-[0-D-(Z-I)|[+le-ed-©-1D] ..fs lg=1,10g(3)=-1}

2

=1-=+1
e
=2—Z ans.
e
Q.10) z

= [%sin” xdx
2

501.10) I = _gzsin7xdx
2

Here

f(x) = sin’x

f(-x) = sin’(-x) = (—sinx)” =-f(x)
~fx) =-f(0)

f(x) — odd function

~I =0 Ans. . {f_aaf(x)dx =0 when f(x)is odd function}
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