CHAPTER-7

INTEGRALS
03 MARK TYPE QUESTIONS
Q. NO QUESTION MARK
1. rh 1 3
Find: [ \/E(\/E+1)(\/?+z)dx
2. . e* 3
Evaluate : | de
3. |Evaluate:f — IRIECSX gy 3
SIin“xcos<x
4, Find the value of [ sin x-log cos x dx. 3
5. ) x2+x+1
Evaluate: f—(x2+1)(x+2) 3
6. Ce=
Evaluate: f 1)3 e*dx 3
7. | Evaluate: ] —— 3
> secxcosecx
8. | Evaluate : f_1 f(x)dx,where f(x) = |x+ 1| + |x| + |x — 1] 3
9. 2 sinx+cosx 3
Evaluate: [} ————
10. 7 3
Find the value of f dx
+1
11. | Find the value of [ tan tan x tan tan 2x tan tan 3x dx 3
12. | find the value [ L dx 3
|- —e2%)
13. 6e2¥+7e* 3
Evaluate IW
14. | Find the value of [* ZXUsin0 3
T__1+cos<x
15. 1 log(1+x) 3

Evaluate [, dx




ANSWERS:

Q. NO ANSWER MARKS
1. - 3
/ \/2(\/;+1)(\/;+2>dx
Letvx =t ﬁ%dx=dt=)\/%dx=2dt
1 (e+2)- (t+1) 1 1
=2f (t+1)(t+2)dt=2f (t+1)(t+2)dt:2(f ;dt_f Edt)
=2[log|t+ 1| —log|t+2|]+C
=2log = +c
t+2
o Wan
=2log N +C
2. _ ¢
Leti= [ i 3
Put e¥ =t > e* dx=dt
o g LI R — it (24 Cmsint (£
T Vs—a—i? J=(Fra—s) V-(+2.62422-9) 4 A 32=(t+2)? h 3 h 3
)+C
3. f sinf:ﬁcujx y 3
Let | :f sirvl :+coj x « :f (sin’ .x)z +(c:s x) dx
:f (sinzx) +coszx)(sin4x7sinzxcoszx+cos4x) dx
:f sin x— sf'nzxcoszx+cus x dx
=f tan’x dx—f dx + f cot®x dx
=f sec’x — Ddx-x+ f cosec’x — 1 ) dx
=tanx — cotx -3x + C
4. Put cos X =t = —sin x dx = dt 3
~—[logtdt=—[(logt) 1dt
d
= [logt] 1dt—] {-—(log) [ 1dt} di]
1
= [(log tyt—[=-tdt]
= —[t-logt—][1dt]
= —[tlogt-t]+C
= —tlogt+t+C
= —cos X log cos X + cos x + C
5. x> +x+1 A Bx+ C 3

:>(x2+1)(x+2)_x+2+x2+1

=>x2+X+1=AX*+1)+(Bx+C) (X +2)

> x2+Xx+1=x>(A+B)+x(2B+C) + (A +2C)

On comparing the coefficients of x2, x and constant terms both sides, we get
A+B=1....... (ii)

2B+C=1........ (iii)
and A+2C=1....... (iv)
On substituting the value ofBfrom q. (ii) in Eq. (iii), we get
2l-A)+C=1
=>2-2A+C=1
=>2A-C=1....... (V)
From above equations we get

3 2 1
:>A—§,B—§ andC—g

x?+x+1 A Bx + C

= = +
+DExE+2) x+2 x%2+1




J‘ J‘2x+1
x+2 x2+1

1 1
- d
5fx+2 5fX2+1d +5fxz+1 X

3 1 1
= glog(x +2) + glog(x2 +1)+ gtan_l(x) +c

&=3) e fuexdx

x— 13" (x—1)°
2
X
=}'_f[(x—1)3 ()(—1)3]6dX
[(x D2 (x- 1)3] e*dx
we know that => [eX[f(x) + f' (X)]dx = eX.f(x) +c
where f(x) = = f'(x) = _()(—1)3
hence f[ o (X_l)g] e¥dx = =+
m xtanx T
Let] = f ——dx = j xsin?xdx
o Secxcosecx 0

TL'
== f (m — x)sin?(mw — x)dx
0
TL'

V3
=] = f (m — x)sinxdx = 21 = nJ sin?xdx
0 0

. nf” . 5 4 n[ Sian]” i
= = — — = — —
2 ) (1 —rcos2x )dx > [* 7,

T[Z

=>[= —
4

We can redefine f as
f(x)= {2 —x, if —1<x<0x+2 if 0<x<13x, if1<x<?2
2

= f_zl fx)dx = f_ol 2 —x)dx + fol (x + 2)dx +f 3xdx

1

= |2 xzo+xz+21+3x22
ol 2 T X 2
-1 0 1

5 9 19
=2+
2

NG
+
|
Il
|

3

T

4 sinx + cosx 4 sinx + cosx
Let 1= fo 9 + 16 sin2x dx = J;) 9+ 16[1 - (sinx — cosx)?]
Put sinx — cosx =t = (sinx + cosx)dx = dt
Whenx=0,t=-1,whenx =7, t=0

L N L Py L B
= = _— = — —_—
. 9+16(1—1t2) . 254162 16), (5 2

a+x

dx

It is of the form [ ﬁd —l og|—|+C

After evaluating, we get | = 5 log3

a—x




We know that, x” +1 = (x + D)(x® — x>+ x* —x3 + x2 —x + 1)

10.
7
X
f x+1 dx
f X +1-1
= — dx
x+1
f x”+1 y f dx
= x —_—
x+1 x+1
j ( +1)x6—x5+x4—x3+x2—x+1)d log log |x + 1]
= X X —lo og |x
(x+1) g9
x7  x® x> x*  x3  x?
=———+———+—-——+x—loglog|x+ 1|+ c (Answer)
11. | We know that,tan tan 3x =tan tan (2x + x) = foextians
—tan2xtanx
So, we get tantan x tantan 2x tantan 3x =tantan 3x —tan tan 2x —
tantanx
f tan tan x tan tan 2x tan tan 3x dx
= f (tan tan 3x —tan tan 2x —tan tan x)dx
= j tan tan 3x dx — f tan tan 2x dx — ] tantan x dx
= %iog | cos cos 3x| — % log log | cos cos 2x| —log log | cos cos x| + ¢
(Answer)
12. 1
[
V(1 —e?)
e—x
= f mdx (l)
taking,e™ =u
s~ —e *dx =du
. —du
i)becomes —
@ =
= —loglog|lu+vVu?—-1|+c
= —log log |e™ + Ve 2* — 1| 4+ c (Answer)
13. (6e*+7)e* X — X g —
f\/mdx Lete* =t, theneXdx =dt
[ = (6t+7)
JE=-5)(-4
Using the expression 6t + 7 = A% (t? —9t+20) + B
Solvingwe get A =3 and B = 34
(6t+7) (2t—9) 1
I = dt =3 dt + 34] dt
JE=5)(t—4) Vt2 —9t + 20 Vt2 =9t + 20
=6Vt2 — 9t + 20 +34log |(x - g) +Vt?2 -9t + 20| + C wheret = e*
14. ] = fn' 2x(1+sinx) dx= fn' 2x dx + an xsinx

—T 1+cos?x T 14+cos?x

=0+2[" B gy (F(x) = —2— is an odd fn.)

T 1+cos2x 1+cos?x

- 1+4cos?x




T Xxsinx

=4 dx (g(x) =

0 1+cos?x

Also [ = 4 [FE0s@E) 4,

0 1+cos?(m—x)

xsinx
c

TroosZ, LS aneven fn)

2x

Adding we get, 2] = 4m f:%
VA

[=2 f sinx
=2n | ———————dx
1+ cos?x

0
Putting t = cosx, dt = —sinxdx ,Alsoasx =0,t=1&x=m,t=-1

The integral reduces to | = 2w f_ll 1ii2 = 1?

15.

fl log(1+x) d

0 112 Putting x = tan®, then the integral reduces to

E]

2
I = flog(l + tanb) d6

0
Using the property foaf(x)dx = foaf(a — x)dx
I = %logz




