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CBSE NCERT Solutions for Class 12 Maths Chapter 07

Back of Chapter Questions

Exercise 7.1

Find an anti-derivative [or integral) of the function sin Zx by the method of inspection.

[2 Marks]
Solution:
Anti-derivative of sin 2x Is a function of x whose derivative is sin 2x.
As we know that,di{cas 2x)=—25in2x [1 Mark]
X

i 1d ( 22)

sin2x = —s—(cos 2x
2dx
. d 1

asinZx = H(—Ems Zx)
Hence, the anti — derivative of sin 2x is —%ms 2x [1 Mark]

Find an anti-derivative (or integral) of the function cos 3x by the method of inspection.

[2 Marks]

Solution:
Anti-derivative of cos 3x is a function of x whose derivative is cos 3x.
As we know that,%{sin 3x) =3cos3x [1 Mark]
= cos3x = li(sin 3x)

3dx
S Co53x = %Gsin 31’)
Hence, the anti-derivative of cos 3x iS%Sill 3x [1 Mark]
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Find an anti-derivative (or integral) of the function e2* by the method of inspection.

[2 Marks]
Solution:
Anti-derivative of e2* is the function of x whose derivative is e?*.
d
As we know that, E{:EZ‘T] = 2k [1 Mark]
1d
= el = [(plx
2 dx( )
2x li 2x
T 2dx {E ]
1
Hence, the anti-derivative of e2* is = e* [1 Mark]

Find an anti-derivative {or integral) of the function (ax + b)* by the method of inspection.

[2 Marks]

Solution:
Anti-derivative of (ax + b)? is the function of x whose derivative is (ax + b)?.
As we know that, :—x{ax + b)? = 3a(ax + b)*? [1 Mark]
= (ax+ b)? = e (ax + b)?

" 3adx
, g & LY 3
Alax + b)) = ax(m (ax+ b) )
Hence, the anti-derivative of (ax + b)? lS;—a{er +b)? [1 Mark]

Find an anti-derivative (or integral) of the function sin 2x - 4e** by the method of inspection.

[2 Marks]
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Solution:

Anti-derivative of sin 2x — 4e3* is the function of x whose derivative is sin 2x - 4e3*

{ 1 4 ;
As we know that, ‘;—x(—zcus 2x — Eezx) = sin 2x — 4e¥*

Hence, the anti-derivative of (sin 2x — 4e%*) is (—%cus 2x — %egx)

Find the integral [(4e** + 1)dx.

Solution:

The given integral is [ (4e®* + 1)dx

=4 [e¥dx + [ 1dx

e e™* e ax _EM i

= 4(7) +x4+C [¢[e®dx =—+C and [adx = ax +C]
:§E3x+x+ﬂ'

Hence, integral [(4e * 4 1)dx = %egx +x+C.

Find the integral [ x* (1 —I—IJ dx

Solution:

; i 2 1
The given integral is | x (1 — ;) dx
= [(x* — 1)dx

= [x*dx — [ ldx
[; Mark]

xd

el > J P = %+Eand_[aa'x:ax+lf]
IJ

Hence, the integral _[xz (1 - %) idr= 5 +C
[; Mark]
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8. Find the integral [(ax? +

Solution:
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bx + c)dx [2 Marks]

The given integral Is j’l[ax2 + bx + c)dx

=a[x?dx+b[xdx+c|1ldx

x:{ xZ
= a(?)+ I:r(?) +cx+
[1 Mark]
ax?  bhx?

x
—T+T+CI+C

Hence, the integral [ (ax?

[1 Mark]

9. Find the integral [(2x* 4

Solution:

'E"+1

g n ey o
C e aTde = s

+Cand [adx =ax+C]

£ ] r
+bx+s}dx=%+%+fx+£'

e*) dx. [2 Marks]

The given integral is j'l[sz +e*)dx

) f x2dx + j e'dx

_o(x x

=2 ( : ) s N,

[1 Mark]

= ;:1'3 e = S

Hence, the integral [(2x?

[1 Mark]

10. Find the integral [ (v’f ~t

iz Wopo A ax _ T
[+ [xtaxr= —+ Cand [e™dx = —+C]

2
+Ex)dx=§x3 +e* 4.

2
i_) dx [2 Marks]
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Solution:

z
The given integral is | ('ff - —_) dx

=f(x+;—2) dx

1
= [xdx + [-dx—2[1.dx
[; Mark]

Y - N " R
= +loglx] —2x +C [ Jatdy = n“+C.fﬂdx—ax+fandjxdx—fug|x|+[?]

[1 Mark]
z 2
Hence, the integral _[(\E —%} dx = x? +loglx] —2x+C
1
[E Mark]
3 = AL
. Find the integral j%dx [2 Marks]

Solution:

ri+oxt-4
The given integral is [ ———dx
= f{x +5—4x )dx

= [xdx+5fLdx—%[x"dx
[%Mark]

n+1

== n+1 ]

2 i
=T4+sx-4()+c  [¢ [xtdx= T4c

[1 Mark]
x? 4
=—+5x+—+C
2 x

c e ) 2 4
Hence, the integral f%a‘x = I? +5x+-+C

[; Mark]
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12. Find the integral [ dx

VX

Solution:

¥ #3r+4

The given integral is [ = dx

= j'(x% + 3x% + 4x_§) fx

_ 3, it

xﬁ+

1| =

n+1

B =

2 z
o . 1
=;x2+2x2+ﬂx=+ﬂ'

i a
=;x2+2x2+ﬂﬁ+ﬁ'

xi+3x+d

VX

Hence, the integral |

3 oX —q
13. Find the integratj%dx

Solution:

The given integral is jwdx
g B *-1

On dividing, we get

= [(x* + 1)dx

= Jx*dx+ [ ldx

I!
='E—4'I'+'E

3
—x +x—1

3 3
Hence, the integral fx dx = x? +x+C

-1

14. Find the integral [(1 — x)vxdx
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7 E|
dx = %xE+2,rE+Eh,E+C

[ f xR = e and [adx = ax+ €]
n+1
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[1 Mark]

[1 Mark]

[2 Marks]

[; Mark]
[1 Mark]

[; Mark]
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16.

Solution:

The given integral is [(1 — )W xdx

= I(ﬁ—xg)dx

[ Mark]
I; 2.; xﬂ+1
=f—T_T+E [ fx%dx = =+

| 5
Hence, the integral [(1 — x)y/xdx = %xz — %xz +L
[ Mark]

Find the integral [ vx(3x? + 2x + 3)dx

Solution:

The given integral is [ Vx(3x* + 2x + 3)dx
3 bl Z

= I(sz + 2x2 + 3x2) dx

[; Mark]

=3 (IT%) +2 (IT%) a4 3(“) +C [+ [x"dx =

-+
xn1

n+1

+

C]

VIKRANTADAD=MY"

[1 Mark]

[1 Mark]

[2 Marks]

[1 Mark]

7T s 3
Hence, the integral [ /x(3x% + 2x + 3)dx = gﬁ - %xi +2xi4C

[; Mark]

Find the integral [(2x — 3 cosx + e™)dx

Solution:
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The given integral is [(2x — 3 cosx + e*)dx

=2 fxdx—3 [cosxdx+ [e*dx

1
[EMark}
2xf . x
=T—3(smx}+e +€ [3 Marks]
[+ [ x™dx = ket €, ] ™ dx = 2 4C and | cosx dx = sinx + C]
n+1 ia

=x*—3sinx+e*+C

Hence, the integral [(2x — 3cosx + e*)dx = x? —3sinx+e* +C
[ Mark]

17. Find the integral f(Exz —3sinx + E\Ede [4 Miarks]

Solution:

The given integral is [(2x* — 3sinx + 5v/x)dx

1
=2 [ x%dx — 3 [ sinxdx + 5 [ x2dx
[ Mark]

i 3
= 2 —3(—cosx) +5(’7_T‘)+c

£

i+l
[ Jx"dx= J:1?+i.". and [ sin xdx = —cos x + (] [3 Marks]
2 0 2
=§x3+3c051+?x2+f

El
Hence, the integral [(2x? — 3sinx + 5vx)dx = %xg + 3cosx + ?:{5 +C
[ Mark]

18. Find the integral | sec x(sec x + tan x)dx [2 Marks]
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Solution:
The given integral is | sec x(secx + tan x)dx
= [(sec® x + sec x tan x)dx
[; Mark]
= [ sec® xdx + [ sec x tan xdx
[ [ secxtanx dx = secx + € and [sec®x dx =tanx + C]
[1 Mark]
=tanx +secx+C

Hence, the integral [ sec x(secx +tanx)dx = tanx + secx + C
[i Mark]

sec? x

. Find the integral [ [3 Marks]

cosecix

Solution:
_ sect x
The given integral is | o
1
= I Cﬂi:!l' dx.
sln®x
i 2
ZINHZI dx
COS“x
_ 2 .. rsinx
= [tan? x dx [+ [ =tanx]
[1 Mark]
= [(sec® x — 1)dx [« tan?x = sec?x— 1]
[~ Mark]
2
=jsec2xdx—f1dr
= ftamx —x+C [+ [ sec®xdx = tanx + C]
[1 Marks]
sec? x

Hence, the integral | dx= tanx—x+C

cosecly
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[ Mark]

2-3sinx

20. Find the integral [

dx [4 Marks]

cos? x

Solution:

2—3sinx
i
COs® x

The given integral is |

2 Isinx
=1 ——— | dx
coslxy  cos?xy

| 2sec? xdx — 3 [ tan x sec xdx [+

sinx

1
=tanx and —— = secx]
CosSx COs x

[1 Mark]
=2tanx —3secx+ C
[2 Marks]

[+ [sec’x dx =tan x4+ C and [tanxsecxdx = secx + C]

2—-3sinx

—dx =2tanx— 3secx+C
costx

Hence, the integral |

[1 Mark]

21. The anti-derivative of (\-’T it LE) equals
N
i 2
:A}Ex! +2xz+C
z
B)Zxi+1x24C
3 2
z 3 1
(C) S +2xz4+C

P (e
(D) F e, E [2 Marks]

Solution:

(\E+%) dx
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1 1
= f x2 dx +jx_3d:x

3
xz xz
:T+T+E

z 2

R+l

[ j’xrtdx .

+ (]

n+1

1
+2xT+C

B L

X

| b2

3 1
The anti-derivative of (w.-'x : 2 i;) = %:{5 +2x24-C
W

Hence, the correct answer is (C)

If%f{x} =433 — % such that f(2) = 0. Then f(x) is

129

i LI
(A)x" + 5 ——

129

3, 1,149
(B)x* + < +—

4y 12
1S e
129

g £ 10
(Blx"+ Z——

Solution:
Given that, — f(x) = 4x3 — =
iven .a,dxfx_ x =
S 3
Thus, anti-derivative of 4x* — e, oB (x)
(x) f:i ey d
A flx) = x T x
= flx)= 4fx3d:r -3 J-{x“’}dx

3 Iﬂ+l

s f=4(3)-3(5)+c o [l =

+C]

n+1
= f(x) = x* +$+ C

Also,

f(2)=0

A f2) =@+ —+C=0

Page 11 of 211
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1
=4 16'+“E'+ C=10

1
=>C=—(16+—)

B
-129
A=
[1 Mark]
= tig 2 18
& Flx)=x +Jrs .

Hence, the correct answer is [A)

Exercise 7.2

2x
1+x?

Integrate the function

Solution:
" 2x
We need to integrate —
1422
Letl 4 x5 =it
EMNH

Differentiating with respect to £, we get

ilx
21;&*: 1

= vy =t

= [ BB N J-%dt

14x?

[ Mark]
= loglt] + C

[1 Mark]

=log|l +x%|+C [substituting t]
[; Mark]

[ [~dx = log|x| +C]
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[1 Mark]
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Hence, integration of the function 1ix£ =log(l+x*)+C
X
1
[ Mark]
z
(logx)*
Integrate the function — [4 Marks]

Solution:

v
We need to integrate (ogx)

X

Let loglx| =t
[ Mark]

Differentiating with respect to f, we get

1dx
xar — 1
idx - [1 Mark]
(ogixh? ,  _ r(0)? -
= [——dx=[—dx [; Mark]
= [(t)*dt
_e o fatax= T
_3+f [+ .[x dx = n+1+c] G
o) ilﬂg3|x113 +C [substituting t]
[% Mark]

2 3
(logx) 2 (loglxl) £C
X

Hence, integration of the function 5

[ Mark]

Integrate the function — [4 Marks]
x+xlogx
Solution:

We need to integrate ———
x+xlogx
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1
~ x(1+logx)

letl+logxr=t¢
[ Mark]

Differentiating with respect to t, we get

1dx
P
a—dx =dt
X
1 1 1
ijmfﬁ =f?df [-J;dX=[ugx+£']

[% Mark]

= loglt| + C
[%Mark]

= log|l +logx|+ C [substituting t]

Hence, integration of the function

X+xlogx

[% Mark]

Integrate the function sin x sin (cos x)

Solution:
We need to integrate sinx sin (cos x)
letcosx =t
[; Mark]
Differentiating with respect to £, we get

o dx
—sinx— = 1
s —sinxdx = dt

= [ sinx sin(cos x)dx = — [ sint dt
[ Mark]

=—[—vcost] + L [ [sinxdx = — cosx + C]
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=cost+C
= cos{cosx) + C [substituting t]
[; Mark]
Hence, integration of the function sin x sin (cos x) = cos(cosx) +C
[ Mark]
Integrate the function sin(ax + b) cos(ax + b) [4 Marks]

Solution:

We need to integrate sin{ax + b) cos(ax + b)

= Min"‘a”h; COSERTR [ multiplying and dividing it by 2 ]

e w [ 2 sin(x) cos(x) = sin 2(x)]

1
[EMark]
let 2(ax+b) =1t

Differentiating with respect to £, we get

dx

Za—=1
dt
& 2adx = dt [1 Mark]
J’ sin2{ax + b) 1 J’ sin t dt
= —_—ar ==
2 2 2a
:ﬁ[—mst]+ﬂ [ [sinxdx=—cosx+C] [1 Mark]
= —ﬁcas 2{ax + b)Y+ C [substituting t] [1 Mark]
Hence, integration of the function sin{ax + b) cos(ax + b) = — ﬁms 2{ax+b)+C
[; Mark]
Integrate the function vax + b [4 Marks]
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Solution:
We need to integrate vax + b
Letax+b =1t

[ Mark]

Differentiating with respect to t, we get

dx

HE: 1

= adx = dt

dx:lﬂ't
il

[1 Mark]

= [(ax + b)adx == [ tidt
[ Mark]

3
e . i W e
_“(E)*—E P [ aBde = —+C]
[1 Mark]

3
= % (ax+ b): 4+ C  [substituting t]
[ Mark]

] 3
Hence, integration of the function Vax + b = E{u.r +hE+C
i
[EMark}

Integrate the function xvx + 2

Solution:

We need to integrate xvx + 2
letx+2=t¢
1
[E Mark]

Differentiating with respect to £, we get

dx _

dt
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sdx =dt
[1 Mark]

= [ xvx + 2dx = [(t — 2)\/tdt

[; Mark]
s j’{rg = zri) dt

—_—

3 1
t2df — Zj £2 dt

5 3

B 2 n+1
:f?‘—z(—?—)+c [+ [x"dx= ——+(]

) Z
[1 Mark]

25 413
=% —— 12

5 3

5 a3

=2ex+m-‘ it substituting t

5 3 g

[ Mark]

5 3
Hence, integration of the function, x¥x + 2 = E (x+2)z— %(x + 2+
[% Mark]

Integrate the function xv1 + 2x?
[4 Marks]

Solution:

We need to integrate xv'1 + 2x2

let14+2x2 =t
[; Mark]

Differentiating with respect to t, we get
4xZ =1

dt
~dxdx = dt

[1 Mark]
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= [l l 4 2x%dx = JI“"T:t

[ Mark]
1 11:1
=— | tzdi
7
1f 2 s n K1
=;? 4+ [_[.I' o= rt+1+c]
[1 Mark]

3
=l(1+2x?)24C [substituting t]

&
[ Mark]

VIKRANTADAD=MY"

3
Hence, integration of the function, xv1 + 2x* = é (1+2x%)z+C

[ Mark]

Integrate the function (4x + 2)Vx® +x+ 1

Solution:

We need to integrate (4x + 2)vx® +x+ 1

letxZ2+x+1=t
[%Mark]

Differentiating with respect to t, we get
dx
(2x + l}I =1

S (2x + 1)dx = dt

j(4.r+2}1..'x2+x+ldx
= [2Jtdt
[; Mark]
=2f~fr_dt
= f_i i Ft o il
_2(%)“: [+ [x"dx = Z—+C]
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10.

3
=2(x2+x+1)2+C [substitutingt]
[ Mark]

VIKRANTADAD=MY"

4 A
Hence, integration of the function, (4x + 2)Wx2 +x+ 1 = E(xz +x+1)2+C

[; Mark]

Integrate the function s
X—yXx

Solution:

1
We need to integrate e~

1

et (Vx—1)=t

[i Mark]

Differentiating with respect to t, we get

1 dx n
2T dt

%n’x = dt
Iyx

1
- | wEn "

= j’%dr

[ Mark]
= 2loglt| + C [+ [~dx =logx + (]
= h:rg|uT = 1| +C [substituting t]

[ Mark]

1

X—yX

Hence, integration of the function, 2 lng|\.-"; — 1| +C

[ Mark]
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11. Integrate the function —,x > 0
vIx+d

Solution:

Woe need to integrate Tl
Vx+d

Letx+4 =1
[; Mark]
Differentiating with respect to t, we get

dx _
dt

roghe = ot

X
s dx
j x+4

- j'“._;]-:it

L}

1

[% Mark]

=j(\.-'?—j—?)df

3 1
Lz tZ
:T_4(T)+C b f:r”d.r: i+l

72 3 1
=307 -8(®)7+C

2 1 .
=3t Z-81Z+C

2 1
=3t2(t-12)+C

1
=(x+4)i(x+4—12)+C [substituting t]
[ Mark]

2
zgv’mh—s}ﬁr

Hence, integration of the function — = %w..'x +4x—-8)+C
X

vx+d

[% Mark]
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1
12. Integrate the function (x* — 1)3x°
Solution:

1
We need to integrate (x* — 1)3x°
letx*—1=t¢

[ Mark]

Differentiating with respect to t, we get
2dx
dx o 1

& 3x%dx = dt

1 1
= f{x3 —1)3x%dx = II:JL'3 —1)3x* - x%dx

S dt
=Jti(t+1)5

[ Mark]
£ o
= %[% —] e [+ [xtdx = o+ C]
3 3
137 3
=§ Ef3+1f3]+f

I

7 4
?(x3—1}1+§{x3—1]5+c

[substituting t]
[% Mark]

i
13. Integrate the function =

(2+3x3)3
Solution:

2
We need to integrate

X
[2+3x3)2
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14,

Let 2 + 3x3 =
[i Mark]

Differentiating with respect to t, we get

zd.'l'_
dr

& 9x2dy = dt

Ox 1

xt 10 dt
=] (z+3x%)2 = EJ-W

IrH-l

12 r Mg —
_E[—_Z-l_c [+ [x"dx = n+1

= s T
1
[E Mark]

% -1

[substituting t]

Hence, integration of the function

[ Mark]

Integrate the function Tlog )’ x=>=0m=+1

1
x(logx
Solution:

1
We need to integrate *dogn™

Letlogx =t
[ Mark]

Differentiating with respect to t, we get

1dx
22
i |

—dx = dt
=

1
—d
::'J.x[lngx)"‘ -

Page 22 of 211

x
i o
(243x3)3 18(2+3x3)2

VIKRANTADAD=MY"

[1 Mark]
1
[E Mark]

[1 Mark]

[4 Marks]

[1 Mark]
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15.

s dt
— (tym
1

[ Mark]
2
E—H‘H‘J
()
1-m
1—Ht
o (logx) +C
(1-m)

[ Mark]

Hence, integration of the function
X

i 1" i Iﬂfl
[ [ atdx = —+ €

[substituting t]

1 __ {logx)t—™m

{logx)™ ~ (1-m)

1
[EMark}
X
Integrate the function ;——
Solution:
- x
We need to integrate ;——

Let9 — 4x2 = ¢
[; Mark]

Differentiating with respect to t, we get

Py =
dt

~—Bxdx =dt
x

= f g_axz ™

=1 p1

=g Jzdt
1
[EMart]

= loglt] + €

= —logl9 — 4x*| + C
[ Mark]

[+ j;lcdx =logx + C]

[substituting t]
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[1 Mark]

[1 Mark]
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16.

17.

2

Hence, integration of the function —— = %Ingrﬂ —4x?|+C
X
[ Mark]

Integrate the function e2**3

Solution:

We need to integrate e***3

let2x4+3=1¢
[; Mark]

Differentiating with respect to t, we get

[%Mart}
1 x T X
=;(e)+C [+ [e*dx= e* +(]

= %E“x”? +C [substituting t]

[; Mark]

1
Hence, integration of the function e®**2 = 59{2“3? +C

[ Mark]

x
Integrate the function pr- ]

Solution:

We need to integrate —TE
e
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[1 Mark]
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18.

Let x2 =

[~ Mark]
2
Differentiating with respect to t, we get
ilx
2x E =1
& 2xdx = dt

ije%d.x:%fe—lrdt

1
[E Mark]
1
~t
= — dt

zf %

I et e
= E(—_l) + [ J' edx = ET+ ]
= ——;e""z + 5 [substituting t]

[; Mark]
T

-1
Hence, integration of the function fiﬁ . +C

[; Mark]

Jan

Integrate the function E—d
1+x

Solution:

tan~ ! x

We need to integrate = >
+x

1
14x?

1

o d =
Lettan” "x =1t [ H{tan lx)=

Differentiating with respect to , we get

1 dx
1+x2 dt

1

dx = dt

iex?
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—
E_.t:m x
= ——dx

1+ x2
= [ etdt
[%Mark}
5 LN
=e'+C [+ J e¥dx = —+€] [1 Mark]
—elan”x 4 ¢ [substituting t]
[% Mark]

-1
gtan™t x i
i 1I_?t.:'m Tar

Hence, integration of the function

[; Mark]

1+4x

X

. Integrate the function i

T-I—l [4 Marks]

Solution:

gtr—1
We need to integrate TS

Dividing numerator and denominator by e, we obtain

2x
=8 .
ex e e

(e2*+1) e*4ex
EI

Lete*4+e ™=t

[ Mark]

Differentiating with respect to £, we get

X_ a—X d_-":
(e e sz 1

et =eldx=di [1 Mark]
Je?—x—ld J'EI—E_xd
= | = A S
T I
i
il

[% Mark]
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= log|t] + C [+ [2dx = logx + C]
X
=logle* +e |+ C [substituting t]
1
[E Mark]
22X _
Hence, integration of the function :HJ =logle*+e™*|+C
[£ Mark]
z
giX_g—2x
Integrate the function ———-
Solution:

x P—ZI

s -3
We need to integrate —z——¢

Lete?* +e 2 =¢

[; Mark]
Differentiating with respect to £, we get
X 2x d_l -
(2e 2e°*) e 1
s (2e™ — 2e*¥)dx = dt

= 2(e?* — e ¥ )dx = dt

g2¥_g—2x dt
2 j (eﬂ'ﬂ"?f)dx T
1,1

=5 Jdt

[~ Mark]

z
_1 -
= log|t| +C [~ _[xdx logx + C]
2= %tﬂg|ez"' +e ¥+ ¢ [substituting t]

1

[ Mark]

z

5 p2X_—2x - l 25 oy

Hence, integration of the function S 2L|:lg|f:.' +em |+
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21. Integrate the function tan®(2x — 3) [4 Marks]

Solution:
We need to integrate tan®(2x — 3)
=sec?(2x—3)—1
Let2x —3 =1
[ Mark]

Differentiating with respect to t, we get
dx
2o =1
~ 2dx = dt [1 Mark]

= [tan®(2x — 3)dx = [[(sec*(2x — 3)) — 1] dx [+ tan®(x)dx = (sec*(x)) — 1]
[ Mark]

i
— EJ[SEE‘E t)dt — J- ldx

1
ZEJ. secztdt—jldx

= %tant—x+£ [+ [ sec?x dx =tan x+C] [1 Mark]
= %tan(Zx st | e R [substituting t]
[ Mark]

Hence, integration of the function tan®(2x — 3) = %tan{lr —3)—x-+L
[ Mark]

22. Integrate the function sec®(7 — 4x) [4 Marks]

Solution:
We need to integrate sec?(7 — 4x)

let7 —4x =1t
[; Mark]

www.vikrantacademy.org
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Differentiating with respect to £, we get

idx
—4—=1

s —ddx = dt

-1
o [ sec?(7 — 4x)dx = — [ sec’ t dt
[iMark]

= [+ [ sec?x dx =tan x + C]

= (tant) +C

[substituting £]

—tan(7 — 4x) + C
[ Mark]

Hence, integration of the function sec’(7 — 4x) = _Tltan{? —4x)+C

[% Mark]

sin ™t x
LD | .1(i

Integrate the function

Solution:

sin~'x

vi—-x*

We need to integrate

letsinlx =t
1
[E Mark]

Differentiating with respect to t, we get

1 dx 0 i 5 T |
Vi—=xZdt [ dI{S”I I]_rl—x'— ]
1
= ...-ﬁfdx =dt
gin~!x
1
[ Mark]
2
£2 = = te
=-+C [+ | xPd% = =+

Page 29 of 211

[1 Mark]

[1 Mark]

[4 Marks]

[1 Mark]

[1 Mark]

www.vikrantacademy.org




VIKRANTADAD=MY"

(Stn_lsz
o +E& [substituting £]

[; Mark]

+

—1 gl
Hence, integration of the function *— = Lsin %)
y1-x* z

[% Mark]

2cosx—3sinx

24. Integrate the function [4 Marks]

6Cos x+45inx

Solution:

Zeosx—3sinx

We need to integrate ——
BCosx+45inx

2cosx — 3sinx

" 6eosx + 4sinx

_ 2cosx — 3sinx
" 2(3cosx + 2sinx)

z 1
let3cosx+2sinx =t [E Mark]
Differentiating with respect to £, we get

d

= dx i . .
{—35mx+2msx}a— 1 | H{smx} = cos x and dx(cas X)})= —sinx]

= (—3sinx + 2cosx)dx = dt [1 Mark]

2cosx — 3sinx
jﬁcnsx+ 4sinx

ot

2t
[i Mark]

1.1
=l

1 1
= Sloglt] +C = j;dx =logx + (] [1 Mark]

%‘Eagﬁ sinx +3cosx|+C [substituting t]

[ Mark]
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26.

2eosx—3sinx

Hence, integration of the function :
Geoosx+48inx

[; Mark]

Integrate the function st i—tan )

Solution:

We need to integrate —————
g cos? xf1—tanx)2

sectx

s = rd
= — = S5ec*x
(1—tanx)* ]

{._.

cos? x
Let (1 —tanx) =t
[; Mark]

Differentiating with respect to £, we get

dx
—secliy—=1

e o, W
= - o fanx = sec x|

—sec? x dx = dt

et R
(1-tanx)? i t2
e
: T IH+I
_+?+C [ _fl' dx = "”.q_(:]
X 4 -
e ¢ [substituting ]
1
[; Mark]

Hence, integration of the function .

cos? x(1-tanx}®  1-tanx

Integrate the function m—gx
W

Solution:

Page 31 of 211
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:%Inglz sinx + 3 cosx| + C.

[4 Marks]

[1 Mark]

[; Mark]

[1 Mark]

1
[E Mark]
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We need to integrate ms,?‘"x
LE
Letvx =t
[ Mark]

Differentiating with respect to , we get

R+l

X g i T SR
s dx =dt [ [ atdx = g tel
cosyx
= [ =~ dx = 2 [ costdt
L)

[ Mark]
=2sint+C [+ fcosxdx = sinx + C]
=2sinVx + € [substituting £]

[; Mark]

05yx

Hence, integration of the function 2 = = 2sinyx+C
W

[% Mark]

Integrate the function +/sin 2x cos 2x

Solution:

We need to integrate v'sin 2x cos 2x

LetsinZx =t
1
[ Mark]
z
Differentiating with respect to £, we get
S0, 2cos2x dx = dt

d . .
[+ H{smx] = cos x|

= [sin2x cos2x dx = %_[ Vidt

[ Mark]
[J R+1
2 i T R
_5(?)_“: [+ [x"dx = —+C(]
=§§+E
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VIKRANTADAD=MY"

[1 Mark]

[1 Mark]

[4 Marks]

[1 Mark]

[1 Mark]

www.vikrantacademy.org




VIKRANTADAD=MY"

3
= %{sin 2x2+C [substituting t]
[5 Mark]

- 3 3
Hence, integration of the function vsin2x cos2x = = (sin2x)z 4+ C
[; Mark]

08 X

28. Integrate the function — [4 Marks]
vi+sinx
Solution:
. Cosx

We need to integrate e v
Letl+sinx=t¢

1

[E Mark]
Differentiating with respect to f, we get

i
~ooos xdx = dt £ E{sm x) = cosx] [1 Miark]
CosSx
= j yitsinx
:!_t
vt
1
[EMark]
% n+1
:rT—H: [+ [x"dx = —J:Hl + (] [1 Mark]
2

=2Vt+C
=2y1+sinx +C [substituting t]

[; Mark]
Hence, integration of the function \-1Ef:;x =241 +sinx +C

[%Mark}

29. Integrate the function cot x log sinx [4 Marks]

www.vikrantacademy.org
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Solution:
We need to integrate cot x log sin x
Letlogsinx = ¢

[% Mark]

Differentiating with respect to , we get

1 d 1

= g7 cosxdx =dt i H{lagx]=—x]

~cotx dx =dt [+ R = cotx ] [1
sSinx

Mark]

= J cotx logsinx dx

= [tdt
[ Mark]
s !“: i F _ .th+1
AL [* [x"dx= —+C(] [1
Mark]
= %{Ingsin x)2+C [substituting t]
[; Mark]

5 1 ;
Hence, integration of the function cotxlogsinx = E{IDg sin Jf]l2 +

[ Mark]

. Integrate the function S0y

[4 Marks]

1+cosx

Solution:

sinx
1+cosx

We need to integrate

letl +cosx =t
[%Mart]

Differentiating with respect to £, we get

www.vikrantacademy.org
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& —sinxdx = dt ['.'ﬁ(msx] = —sinx]

::"_[ sinx dI=J—$

1+E‘Uix
[; Mark]
= —log|t| + C [ [~dx =logx +C]
= —log|ll + cosx|+C [substituting t]
[ Mark]
Hence, integration of the function 1':1;

[; Mark]

sinx
31. Integrate the functlanm
Solution:
sinx
We need to integrate voasa)

letl +cosx =t
[%Mark]

Differentiating with respect to t, we get

—sinx dx = dt

=1
gin x

tdx = dt

sinx
o e e e 1 1
{1+ cosx)?

s f 2 0dlE

[%Mark]
= - - i L T+1
Sete e, [ 2t f+1 L]
i ! o
R R ™ [substituting £]

[%Mark]
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32.

sinx 1

Hence, integration of the function

[% Mark]

Integrate the function

1+cotx
Solution:
We need to integrate
1+cotx
LEtJ o I‘l+|‘:ﬂtx
1 COosx
_dex I e :CﬂtX]
sinx
1
[EMark]
sinx
= | ————dx
Sinx + cosx
2sinx

i jsmx+mn

{sinx+cosx )+(sinx—cosx)
dx

o E (sinx+cosx)

[1 Mark]

=—jld + J-Sinx COSIdx
gin x+cosx

sinx—cosx
i _{I] _"Ir:.mx+ms:-dx
[EMark}
Letsinx + cosx = ¢
1
[E Mark]
Differentiating with respect to £, we get

= (cosx —sinx)dx = dt

[1 Mark]

{sinx—cos x) [ }

Hence, [ = —+ f

{cosx+sinx){cosx—sinx)

L —X 1 p—(dt)
-.f—2+2f t

[; Mark]

36
itegra Page, 36 of 211

{1+cosx)® ~ 14cosx

[ multiplying and dividing by 2 ]
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[6 Marks]

[ adding and subtracting by cos x |
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=2 —log|t| + C [+ [ -dx = logx +C]
[1 Mark]
= E— %Iug|sinx +cosx|+C [substituting ¢]
1
[E Mark]
Hence, integration of the function 1+|:1::|tx = g— %Iuglsinx +cosx|+C

[ Mark]

33. Integrate the function [6 Marks]
1-tanx
Solution:
We need to integrate
1-tanx
1
tetl = I‘l—ta::x
sinx
j- smx {' ta“x == cas:r]
LIZIS'[’
[EMar’It]
CosX
- |
cosx — sinx
2cosx

[ multiplying and dividing by 2 ]

i _-[ cosx-sinx

_ (cos x—sinx)+(cos xr+sinx)
i {cosx—sinx)

dx [+ adding and subtracting by sin x ]

[1 Mark]

1 kL 1 cusx+sinxd
_if I+§fcusx+sinxx

LUSI‘ELIHI
= £y 1fcoerssing

2 LUSI Sinx

[E Mark]

Putcosx —sinx =1+¢
1
[EMark]

Differentiating with respect to £, we get

www.vikrantacademy.org
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= (—sinx—cosx)dx=dt [+ :—I{sinx] =cosx and :—I(ms x)=—sinx]
[1 Mark]
el I SR v
s 2t z-Jr t
[ Mark]
x 1 1
=Z—Clog|t]| + C [ [—dx =logx + (]
FJ 2 x
[1 Mark]
== %—%Iuglcusx —sinx| 4+ C [substituting t]
[ Mark]
Hence, integration of the function =% lE4:||g|i:|::|s x—sinx|+C
i-tanx 2 2

[; Mark]

yitanx

Integrate the function ————
SINXCOSX

Solution:

yanx

We need to integrate ——
Sinx Cosx

Tanr
Let] = [——=

gsinxcosx

[Tanxxcosx

B i « multiplying and dividing by cos x
Sinx COS X% C0s ¥ [ pPiying g Dy ]
yianx sin ¥

) Pt [+ =tanx ]

fan x cos+- x cosx

sect xdx 1 4
=/ [+ ——= sec

yianx cosd x

lettanx = ¢
[; Mark]

Differentiating with respect to t, we get

= sec’ xdx = dt
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dt
&= =
[~ Mark]
2
e it M . ki
=2Vt+C [+ [x"dx = —+(]
= 2ytanx+ C [substituting £]
1
[E Mark]
Hence, integration of the function i =2vtanx +C
. SinxCosx
[ Mark]
2
x
35. Integrate the function UHogsr
Solution:
2
We need to integrate oy
X
Let, 1 +logx =1t
[ Mark]
2
Differentiating with respect to t, we get
ldx = ilb [ dilogx]) _ 1
X dx x
1
s—dx = dt
x
(1+logx)? a2
= [———dx = [t*dt
1
[EMark]
o E i " o n¥1
=kl [ [ atdx = =+
| 3
=2 4 c [substituting t]
[% Mark]

{(1+logx)®  (1+logx)’

Hence, integration of the function 5

[; Mark]
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37.

1 | :
Integrate the function AP AT

Solution:

(x+1 1 i
We need to integrate ana i

= (%l) (x +logx)* = (1 +i) (x +logx)*
Let, x +logx =1t

[; Mark]
Differentiating with respect to f, we get

.-,(1+§)dx=dr { M:ﬂ

dx x
: 2
::»_[(1 +;) (x + logx)*dx
= [t%dt
[; Mark]

EJ
—?-I'l':'

= %{x +logx)}+C [substituting ]
[ Mark]

Hence, integration of the function

[ Mark]

xisin(tan™" x*)

Integrate the function =
14x

Solution:

x3s [nl[ tan™? x"']

We need to integrate el

Letx*=1¢ [t'%{x") = T

Differentiating with respect to t, we get

(x+1){x+logx)?
X

_ 1
3
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& Ax3dy = dt

| St iJMdt {3

14x® i+82
lettan 't =u
1
[EMark}

1
1+t

dt = du e d—{_tan_ij =
i

. 1
= ‘l+xa]
[ Mark]

From (1), we obtain

J‘xE' sin{tau_lx“}d'x_l‘,' -
Tk =7 | sinudu

=%(—Eﬂsu]+ﬂ [ [sinxdx = —cosx +C]

-1 o
= Tcus{tan 'H+cC [substituting u]
[~ Mark]
2
-1 -
= Tcus{tan LxY)+ € [substituting t]

[ Mark]

x'sinftan™" x*)

Hence, integration of the function o
x

[; Mark]

j-‘lﬂx"'-l-lﬂxluge. 10

dx equals
x10410¥ 9

(A) 105 —x0 4+ ¢
(8) 10* + x4+ ¢
(€) (10" — x4+ ¢

(D) log(10* + x'%) + €

Solution:

Let x4+ 10" =1¢
[ Mark]

Differentiating with respect to £, we get
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s (10x? + 10* log, 10)dx = dt e - (") = nx"t ]

[1 Mark]

10x*+10" log, 10
= J. Ilu.',.-“].t

dx

-

I
[ Mark]
=logt+C [+ [~dx =logx + C]
[1 Mark]
=log(10* +x'") + C
[%Marir.]

1
Hence, the correct Answer is D [E Mark]

fm equals [4 Marks]

(A)tan x + cotx + C

(B)tanx-cotx +C

(C)tanxcotx + C

(D)tanx—cot2x +C

Solution:

dx

Letl = [

sin xcos? x

1
B e
S5IN" X C05™ X

sin® x+cos” x
S it [1 Mark]
sin? x cos® x
i j- sin? x o j- cos? x [1 Mﬂfk]
T J sintxcostx sin? x cos? x z

1

1
= [sec’ x dx + [ cosec®xdx [( : ) = sec’ x and (—_:] = cosec’ x|
CO5°x S5in-x
[1 Mark]
=tanx — cotx + C [+ [sec? x dx = tanx + c and [ cosec? x dx = —cotx + C]

www.vikrantacademy.org
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[1 Mark]

1
Hence, the correct Answer is B. [E Mark]

Exercise 7.3

Find the integral of the function sin?(2x + 5) [4
Marks]

Solution:

We need to integrate sin®(2x + 5)

_ 1—cos2(2x+5) _ 1-cos(4x+10) [

1—cos(2x) 1
~ 5 1 [

+ snf(x) = : z

Mark]
= [ sin?(2x 4+ 5)dx

_ 1-cos(4x+10)
=] e dx

1
[EMar’It]
1 1
= 5-[ 1dx— Ej- cos{4x + 10)dx

2 2
Marks]

- l(M}+C [+ [ cosx dx = sinx + (] [2
i
=X —§51n[4x +10)+ C

Hence, integration of the function sin(2x + 5) = %x = %sinlﬂx +10)+C [1
Mark]

Find the integral of the function sin 3x cos 4x [4
Marks]

Solution:
We need to integrate sin 3x cos 4x
It is known that, sinAcos B = %{sin(ﬁl + B) + sin(4 — B)}

www.vikrantacademy.org
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~ [ sin3x cos4x dx = %f{sinﬁx + 4x) + sin(3x — 4x)}dx [1
Mark]

= %J-{sin 7x + sin{—x)}dx

= %_[{5111 7x — sinx}dx

1 1
= Ef sin7x d —Ejsinx dx

i (— Cos 7x
z 7
Marks]

—C0s ax

)—%(—cnsx}-&ﬂ' [+ [sinaxdx =——+C] [2

—COsTx COsx
=1 =E

—cos 7x COsx

Hence, integration of the function sin 3x cos 4x = 5l + e + L [1
Mark]

Find the integral of the function cos 2x cos 4x cos 6x [4
Marks]

Solution:

We need to integrate cos 2x cos 4x cos 6x

It Is known that, cos AcosB = %{cns(ﬂl + B) + cos{A — B)}
J cos 2x({cos 4x cos bx)dx

= [cos2x B {cos(4x + 6x) + cos(4x — 6:{]}] dx [1
Mark]

1
=y f{ms 2x cos 10x + cos 2x cos(—2x) }dx

= %j{ms 2x cos 10x + cos 2x cos? 2x }dx

= 1 [ [{£ cos(2x + 10x) + cos(2x — 10x)} + (124} | ax [
Mark]

www.vikrantacademy.org
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—C0sS dx

1[sin12 zing sin 4 .
_I[W;ZI 8x+x+£]+|§ [+ [sinaxdx = + (] [2
Marks]
Hence, integration of the function cos 2x cos 4x cos 6x = %[Si"::x s.“;ﬂx x gir;“] +C
[+ Mark]
2

Find the integral of the function sin®(2x + 1) [
Marks]
Solution:
We need to integrate sin®(2x + 1)
Let = [sin®(2x + 1)
S f sin®(2x + 1) dx = I sin(2x + 1) - sin(2x + 1)dx
= [(1 — cos?(2x + 1)) sin(2x + 1)dx [ sin®(x) + cos®(x) =1] [1
Mark]
Letcos(2x + 1) =t [%
Mark]
Differentiating with respect to £,
= —2sin(2x + 1)dx = dt i3 :—x(ms x)= —sinx] [1
Mark]
= sin(2x + 1)dx = _Tm
Now, I = [(1— cos®(2x + 1)) sin(2x + 1)dx

o L 3
=1=—[(1-t)dt 5
Mark]
2 ~§ I'J s - 5 Iﬂ+l
—T[t—?}+£ [+ [x"dx = T+ [2
Marks]

cos?(Zx+1)

-1
— T[cns(zx +1)— :

] +C [~ Substituting ]

www.vikrantacademy.org
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= —cus{22x+1] . cns:*fxﬂj ic

[% Mark]

Hence, integration of the function sin®(2x + 1) =

Mark]

Find the integral of the function sin
Marks]

Solution:

3 3

We need to integrate sin” x cos® x

Let I = [ sin® x cos® x dx

2

= [cos?x -sin x-sinx - dx

= _[ms3 x{1— cos® x) sinx * dx
Mark]

letcosx =t
Mark]

Differentiating with respect to £,

= —sinx-dx = dt
Mark]

= =31 —t%)dt

Mark]
= — J{#% — £™)dt
=—[‘_4—ﬂ]+c

4 6
Marks]

cos*x costx
__[ 1 6 ]+E

cos"x costx
= om R
[ Mark]

VIKRANTADAD=MY"

[+ Substituting ]
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—cos(2x+1) | 05 (2x+1) 1

2 & +C [z

3 xcos?x [6
[~ sin®(x) + cos®(x) = 1] [1

1

[z

[1

1

[z

[2
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y , cos®x  costx
Hence, integration of the function sinfxcos’x =————=

6 4
Mark]

Find the integral of the function sin x sin 2x sin 3x
Marks]

Solution:

We need to integrate sin x sin 2x sin 3x

We know that, sinAsinB = % fcos(d — B) —cos(4 + B)}

f sinxsin 2x sin3x dx

=¥ [sin x- %{ms{z,\: —3x) —cos(2x + 3x}}] dx
Mark]

= %j{sin x cos(—x) — sin x cos 5x)dx

= %j{sin X cos x — sin x cos 5x)dx

VIKRANTADAD=MY"

+C 5

[1

1 -sin2x 1, F ;
=3J dx — < [ sinx cos 5x dx [+ 2sinxcosx = sin2x ]

2

1 [— cos2x
4 2
Marks]

] —%I{%sin{x + 5x) +sin(x — Sx}] dx

[ sinA cos B =% {sin{A 4+ B) + sin(4 — B)}]

- %[%m —%f %sin{ﬁ.r] = sin{4x}]dx

—cos2x 1[—-coséx cos4x .
25 o a T § ]+E [+ [sinaxdx =

Marks]

a8 gL 3

—cos2x 1[—cosé6x | cosdx
= =2 +2 ]+E‘

1Jcosex cos 4x

=—[————c052x] S

1|cosex

[2

—COS dx

+ C] [2

Ccos 4x

Hence, integration of the function sinx sin2xsin3x =-|———————cos2x|+ C [%

Mark]
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Find the integral of the function sin 4x sin 8x
Marks]

Solution:

We need to integrate sin4x sin Bx

It is known that, sinAsinB = %[EDS(A — B) —cos(A + B)]

: : 1
= [ sin 4x sin 8x dx = j-[i[ms&lx — Bx) — cos(4x + Ex}]} dx
Mark]

. —ix)— 12x)d
—EJ-(CGSI:_ X) — COS Jdx

1
= Ef(cus4x —cos12x)dx

—CcosSax
a

_1 [s;’natx sin12x
Tzl oa 12
Marks]

+C [+ [sinax dx = + ]

+C

4 12

- : | [sindx  sin12:
Hence, integration of the function sin 4x sin8x = —[5 il i n

z
Mark]

Find the integral of the function s

1+cosx

Solution:

1-cosx

We need to integrate
1+cosx

. X
1-cosx 2sindc : x x
=——1 [2 sinf==1—cosxand 2cos?= =1+ cosx
1+cosx 2 rosis 2 2
2

x
ad - S

= tan 5

s v E

= (sec 5 1)

Mark]

‘ 1—cosx - 72X

A J-Hmndx = f(sec g 1) dx

[4

[1

[2

[1

[2 Marks]
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Page 48 of 211




Page 49 of 211

VIKRANTADAD=MY"

x
tanj
T X +C
2
=2tan=—x+C [1
2
Mark]
1—cos 1
Hence, integration of the function HEZ:i =2 tan%— 46 [E
Mark]
9. Find the integral of the function 1?2-1; [4 Marks]
Solution:
We need to integrate .
1+cosx
. cos?i-ginil
ey = e [-:sz= cos?Z —sin?Zandcosx = 2cos?2i—1
1+cosx 2c05 3 2 2 Z
1
:E[I—tanzgl [1
Mark]
. cosx - l £t 2x
" J-1+tn-_~:xdx = zj(l e 2) L
- P, o
= 2_|'(1 sects 4 l)a'x
=1 (2 2 seczi) dx
2 2
1 tau_’E
= E 2x — —]‘L +C
2
== tang +C [2
Marks]
Hence, integration of the function li‘:: e tan% +C [1
Mark]
10. Find the integral of the function sin* x [4 Marks]

www.vikrantacademy.org
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Solution:

We need to integrate sin* x

4 Zz 2

X = sin® xsin“x

A (l—cus Zx) (I —C08 Zx)
Z 2

1 i "
—1{ —cos2x)

sin

[1 + cos? 2x — 2 cos 2x]

(1+cns4x

—2cos2
5 ) CoS x]

el B B
—

[ 1 Wl
_1 +E+ECDS4X_ Zcusix]

A
—;E+Ecus4x—2c052x] [2

Marks]

'J"" d —lf[g-i-l By 2 Z]d
~ | sin* x 1_1 7 Ecusx cos 2x | dx

_1[3 +1(sin4x) 25in2x +c
ST

4 2

1[3 +sin4x 2sin? ]+E‘
=—|3x — 2s5inlx

8 4

Ir 1, |
Rl 2x +Esm4x +E

i E o g

Hence, integration of the function sin* x = ?x — 3 sin 2x + 7z 5in dx +C [1
Mark]
Find the integral of the function cos* 2x [4 Marks]
Solution:

We need to integrate cos* 2x
cos* 2x = (cos® 2x)?

_ (I + cos 4)()2
B

www.vikrantacademy.org
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= —[1 4+ cos® 4x + 2 cos 4x]

(1+cnsE!x
2

r 1 cosBx

14+-+

2

cos8x
z

)+ 2:054}:]

el M 0 B ol
' i

+ 2 cos 4){]

li+ +2cus4xl
41z

Marks]

Kb h (3+cusﬂx+cus41)d
.,fcns x x—f B B 2 X

3 sin8x | sindx
=—x+——+—4"C
B 64 8

3 ing in4
Hence, integration of the function cos®* 2x =-x + — + ok

B 64 s T i
Marks]

sin? x

1+cosx

Find the integral of the function

Solution:

sin? x

We need to integrate
1+cosx

ia {25i:1xcasf]2
SN x . E - - X x x
= £ [smx=25|n5cnsi:msx=2cnszi—1

14+co8x zms?i—f

7 X

2 X x
ZCGS 2

4 sin

=1—cosx
Marks]

=x—sinx+C

sin® x
dx = J-[l — cos x)dx

1+ cosx
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Hence, integration of the function s U; =x—s5inx+C [2
Marks]
2r—cos?
Find the integral of the function w [4
COS r—COS o
Marks]
Solution:
CO8 2x—C0S 2a
We need to integrate ———
CO8 X—CO0S5 @
" —2si 2x+2agl 2¥-2a
Ejzji_:i ia —Zsm’““s: —— |cosC —cosD = -2 sm%sm% [1
2 2
Mark]
r sinlx + a) sin(x — a)
- sin (x L2 a) sin (u)
2 2
;. fx+a = XxX—a
_[Zm(T)Hm( %) os (59
= . {x = tI
sm
i (x + :r) X—a
= 4 cos -:05( )
2 2
2[ (x+nr+x—n')+ (.r—Hr x—r:r)]
= 2 |cos cos .
2 2 2
= 2[cos(x) + cos a]
=2cosxt+2cosa [2
Marks]
cos 2x — cos 2a
e dx = | (2cosx + 2cosa)dx
=[2sinx + 2xcosa] +C
=2[sinyx +xcosal +C
2 2 .
Hence, integration of the function w = 2[sinx + xcosa] + C [1

Mark]

COS Xx—CO8
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cosx—sinx

14. Find the integral of the function

1+8in2x

Marks]
Solution:

cos x—sinx
We need to integrate ———

1+sinZx
cosx—sinx cosx—sinx
1+sin2x (sin® x+cos° x)+2sinx cosx

[sin® x 4+ cos® x = 1:sin2x = 2 sin x cos x]

cosxr—sinx
(slnx+cosx)®

Mark]

Letsinx + cosx =t

Mark]
~ (cosx — sinx)dx = dt
Mark]
qusx—sinx f cosx — sinx
e o e =
1+ sin2x (sinx + cos x)2
dt
BT
Mark]
= [t 4dt
==t 4L
1
===
t
=1 4
Sinx+Cosx
- —al _1
Hence, integration of the function e
1+sin2x Sinx+cosx

Mark]

15. Find the integral of the function tan® 2x sec 2x

Solution:

We need to integrate tan® 2x sec 2x
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tan? 2x sec 2x = tan? 2x tan 2x sec 2x

(sec’ 2x — 1) tan 2x sec 2x

= sec? 2x - tan 2xsec 2x — tan 2x sec 2y
Mark]

J-tans' Z2xseclxdx = j sec? 2y tan 2x sec 2x dx — j tan 2x sec 2x dx

seclx

= [ sec? 2x tan 2x sec 2x dx — +C

Mark]

Letsec2x =t
Mark]
s Z2sec2xtan2x dx = dt

sec 2x

+C

. 3 _Yreae
~ [ tan ZxSECExdx—zft dt
Mark]

t3 sec2x

B 2

_ [seczx)? __sec2x
& ¥

+ 6

(sec2x)® secZx

- Z+C

Hence, integration of the function tan® 2xsec2x =
Mark]

Find the integral of the function tan* x

Solution:
We need to integrate tan® x
= tan® x - tan® x

(sec’ x — 1tan® x

=seclxtan’x —tan?x
=sec?xtan’x — (sec’x—1)

=seciytanix —secix+1
Mark]

J-tan“x d'x=fseczxtanzxdx—fseczxdx+j1-d'x

[1

[1

[1

[4 Marks]

[1
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= [sec’xtan’x dx —tanx + x + C ... (i)
Mark]

Consider [ sec® x tan® x dx

Llettanx = t = sec? x dx = dt

2 2 - 2 ey E " tan? x
= [sec’xtan®xdx = [t? dt = - =——
Mark]

From equation (i), we obtain
t j
[ tan* x dx = A e tanx+x+4C

1
Hence, integration of the function tan*x = Etem3 x—tanx+x+C
Mark]

in? |
Find the integral of the function i‘i‘:'“&

Marks]

2xcossx

Solution:

sin“x+cos” x
We need to integrate ————
5in“ x 005 X

sin®x+cos? x sin®x cos® x

sinfxcos?x  sinxcosix  sinfcosix
sinx COsSx

T eostr o sinlz

=tanxsecx + cotx cosecx
Marks]

J’sin3 x+cos’x

2 2

dx = j{tanx secy + cotx cosec x) dx
xcos®x

sin
=secx —cosecx +C
) . sinx+eosd x
Hence, integration of the function ———— = secx —cosecx + C

sin? x cost x
Marks]

cos2x+2 sin® x
cost x

Find the integral of the function
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19.

Solution:

cos 2x+2sin® x
We need to integrate ————
Cos*x

cos2x+{1—-cos2x)

=——— —"[cos2x = 1— 2sin?x]
costx

1

cos? x

= gnrdy

Mark]

cos2x+2sin? x

Hence, [ dx = [sec’xdx =tanx +C

Mark]

cosd x

Find the integral of the function
Marks]

gsinxcostx

Solution:

We need to integrate ————
SNy C0s5- x

sin? x + cos? x

sinxcos?x

sinx 1
3

Cos

i
x sinxcosx

sect x
= tanx sec’ x + T

Cosx

cost xsectx

SeC° x
= tanxsec®x + ——
tanx
Mark]
1 sect x
4 f————dx = [tanxsec?xdx + [ d
sinxcos? x tanx

lettanx =t = secx dx = dt

= [ ————dx = [tdt + [7dt

sinx cos® x

Mark]

rz
=k log|t] + C
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1
== Etarl2 x+ log|tanx| + C

1
Hence, integration of the function —

sinxcos? x
Marks]

20. Find the integral of the function il

Marks]

{cos x+sinx)?

Solution:

Cos2x

We need to integrate ——
(cosx+sinx)?

Cos 2x __ Cos 2x

" cosfr+sind x+2sinxcosxy | i+sinZx

g J- cos2x - j- cos2x
4 (cosx+sinx)? {1+sin2x)
Marks]

letl+sin2x=1¢

= 2cos2x dx = dt
Mark]

J- cos2x __Ir Ccos2x
- (cosx+sinx)® {1+sin2x)

= hpd
i z-[z[“
Mark]

1
= —log|t| + C
Eﬂgll

1
= Elﬂg|1 + sin2x|+C

1
= Elﬂgﬂsinx +cosx) |+ €

= loglsinx + cosx| + C

Cos2x

Hence, integration of the function ——
{cosx+sinx)?

Marks]

21. Find the integral of the function sin™*(cos x)
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1
=Etanzx+lng|tan x|+ € [2

[2

[1

[1

= log|sinx + cosx| + C [2

[6 Marks]
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Solution:

We need to integrate sin™'(cos x)

letcosxy =1t Hence, sinx = v1 —t2

= (—sinx)dx = dt

—dt
dx = et
sin x
—dt
— T
Mark]
—dt
.1 e |
s | sin” (cosx)dx = J-sm t( )
J —
sin~1t
gi=f —5 it
Mark]

Letsin™1t = u

1
Vi-t?

Mark]

=

dt = du

fsin‘l(cnsxjdx = —J- udu

ul
=——+C
2
_ —(sin"1t)?
= T
EFIe 2
= sin [;:us.r] +C I:I]I

Mark]

+&

It is known that,

sin"'x+coslx= E

asin~ {cosx) = %— cos {cosx) = G — x)
Mark]

Substituting in equation (i), we obtain

I L
[ sin~!(cosx)dx = J‘z—xi— +C
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22,

1[/m?
—=|—+x2—mx|+C

2\ 4

L R
S oy, el |

8 2 2

T - x*
R g
F |

Hence, integration of the function sin™!(cosx) = ? = I? +

Mark]

1

Find the integral of the function P ST B

Marks]

Solution:

1
cos{x—al cos(x—b)

We need to integrate

_ 1 [ sinfa—b) ]
" sinfa—b) Leos(x—a) cosix—b)
Mark]

1 [siul(x—b]—(x—u]]]
sinfa—b) lcos(x—a) cos{x—b)

1 [sin{x—b) cos{x—a)—cos(x—b) sin{x—a)}]
sinfa—by cos(x—a)cos{x—b)

! [tan(x — b) — tan(x — a)]

= sinfa—b)

Marks]

=>J = dx = : j[ta b)—ta
cos(x —a) cos{x — b) 2 sin(fa — b) e ) "

SR B T = -

= smm—m[ log|cos(x — b)| +log |cos(x — a)|] +C

Marks]

_ 1 |[cos{x—al|

2 ;inm—m[ & Ims[x-ml] g

VIKRANTADAD=MY"

. 1
Hence, integration of the function P Y Y S e [lng

Mark]
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23,

24,

sin? x—cos® x
| ————dx isequal to
sin? x cos? x

Marks]

(A)tan x + cotx + C
(B)tanx + cosecx + C
[C)—tanx +cotx+C

(D)tanx +secx + C

Solution:

sin® x—cos? x

Given integral is IW
x

2
sin® x COs5° x 1
.[( F ind 2 ) X
sin® x cos® x Sin® x cos® x.

= fl[sna-:2 x — cosec’x)dx

=tanx+cotx+C

Sl]'l x— LUS X
da=

—_— tanx +cotx+C
Sl[i IfUS X

Hence, [

Hence, the correct Answer is A.
Marks]

j- e (1+x)
cosi{eix)

dx equals
(A) — cot(ex*) + C
(B) tan(xe*) + C
(C) tan(e*) + C

(D) cot{e*) +C

Solution:

s X(1+x)
Given integral Isf S
Lete*x =t
1
[i Mark]
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= (e*-x+e*-1)dx =dt

e¥(x +1)dx = dt
Mark]

J- eX{1+x) dx =Jr dt

cosi(eXy) cosit

[; Mark]

= [sec® tdt

=tant+0C
Mark]

= tan{e*x) 4+ C
[i Mark]

et(1+x)
cos?(eXx)

Hence, [ dx = tan{e*x) + C

Hence, the correct Answer is B.
[% Mark]

Exercise 7.4

Ix”

x041

Integrate the function
Marks]

Solution:
2
We need to integrate the function ELLH
x
letx® =&

& 3xidx=dt
[ Mark]

3x2 3 dt
= —
fxﬁ+1x jr1+1

=tan 't4+C

=tan"Yx?)+C [Substituting ]
Mark]
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F - 3x? it =g 1
Hence, integration othﬂ =tan (x°)+C [z
Mark]

Integrate the function _ [2
Vi1+4xs

Marks]

Solution:

1
We need to integrate the function —=
¥1+dx

let2x =t

s 2de =dt
[i Mark]

1 1 dt
—d _—_—— e T
:>J.\.-'1+4x2 ) 2fﬂ+r2
=%[Iag|t+\-'t2+l|]+£' [I - dx=lng|x+~.-'x2+a2|]

vxZtaZ
=Zlog|2x +VAx7 + 1| + € [Substituting t] [1
Mark]
Hence, integration of — - =llug|2x + vVidxZ 4+ 1] +C
Vi1+4xs 2

[£ Mark]

z
Integrate the function ,;_ [2 Marks]

y(2—x)+1

Solution:

We need to integrate the function ———=
J (Z—x)F+1

let2—x=1#

= —dx = dt
[ Mark]

www.vikrantacademy.org
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1

—Iog|t + 4

2

t2+1|+¢

—log|z —x+,/@—x)7+1|+c

=log}l———————=| +C
8 (2—x)+y x2—4%+5
Mark]
Hence, integration of ——=
JZ—x)T+1

[ Mark]

Integrate the function

Solution:

We need to integrate the function

letSx =1t
abhde=dt
Mark]
1
j Vvo-—25x=

1 1
=gl =t

5

= Zsin~? (EI
s 3

Mark]

Hence, integration of ——
¥9-25x

[ Mark]

= lsin_1 G) +C

)+cC

9-—-25x

]

1
dt

[j —— dx = log|x + Vx2 + a?|

vxi+al

[Substituting t]

]-US [;\— +C

—
{2—1]+w12—¢r+5

¥O—25xZ

1 I
[since, [ x'?—_x'zdx = sin “]

[Substituting t]

= Llgint (%x) +C

5

Page 63 of 211

VIKRANTADAD=MY"

[1

[2 Marks]

[1

www.vikrantacademy.org




5.

Integrate the function %
1+2x
Marks]

Solution:
We need to integrate the function
Let VZx? =

& 24 2xdx = dt
[% Mark]

J 3x
=5 —_——
1+2:{4

3 -1
=——Jtan "] +C

2V2

= tan"1(VZx?) +C
2y2Z
Mark]

E\."'_J-l*l'fz

Hence, integration of =
g 1+2xt 242

[E Mark]

Marks]

Solution:

Let x3 =

= 3x%dx = dt
[% Mark]

=[5
1—=x®

zi[z o8

j dt
1—¢2

1+t 42
—HI]

ix
1+2x

[Substituting t]

2 tan~}(vVZx?) +C
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14x°

=_1 | +c [Substituting t] 1
Ma-rk]
Hence, integration of —— = 11 |—'”J +C
ence, integration of — = ~log |-—
[ Mark]

x-1
Integrate the function = [4
Marks]
Solution:
We need to integrate the function %
j’”d a'x—_[u —dx — J-~.-'i'1 x
[E Mark]
For [ ——dx,letx? — 1 =t = 2xdx = dt
vES—1
J 1 [dt
dx=—=] —
2) Ve
z
2 f t Zdt
1 , 1
=t tz
227
=+t
snfed = [Substituting t] [1
Mark]
Hence, we get,
1
j’\-xd '[ '_ _‘r\'mdx
=¥t =1 =loglx F ¥t =1 4 [ % =Iug|x+\.-'xz—n2|] [2
Marks]

=vx —1—lug|x+\.-'x = |+C

Hence, integration uf

[E Mark]
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Integrate the function N [4
Marks]
Solution:
x2

We need to integrate the function ——

Yxi+a®
Let x3 =
= 3x%dx = dt [1
Mark]

x di 1
-y _f ViZ+a®)? g
Mark]

1
= —log|t + Vt* +a®| + C [j ——dx =log|x +Vx* +a ”
3 Vil+ar
= %Iuglxj +Vxf +af|+C [Substituting t] [2
Marks]
2
Hence, integration uff— = llﬂug|_1nr:" 4 fxb a5| +C [l
vxOi4nh 3 2
Mark]
) seciy
Integrate the function Ny [4 Marks]
Solution:
: sec’x
We need to integrate the function ——
viantx+4
lettanx = ¢
~ sect x dx = dt [1

Mark]

secix dt
= ————— dx = e
j vian<x+4 j-1«-'t2+22

Mark]

=log|t +VtZ+ 4| +C

[f = zdx—lng|x+~.-'xz+ﬂ2|]

www.vikrantacademy.org
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= Iug|tanx ++vtan?x + 4| +C [Substituting t] [2

Marks]

Hence, integration of iﬂ = I0g|tan.x' + vianZx + | + C

[E Mark]

10. Integrate the fum:tmn [4 Marks]

o +2x+2

Solution:

We need to integrate the function

VrieZx42
1 1
| i = e
1
[ Mark]
2
letx+1=t

Ade=dx [1
Mark]

1 1
—————gix = ———
=>fw.!::ﬁ+2;vc+2 ’ J--Jr3+1
=log|t +Vt? + 1| +C U —ﬁdx—lﬂglx+~.fx2+ﬂ ”

WX+

= log |(x + 1)+ Jx+ 1)+ 1| +C [Substituting t]
=log|(x + 1) + Vx? + 2x + 2| + C [2

Marks]

=log|(x + 1) + VxZ + 2x + 2| 4+ C

Hence, integration uf

xi42x+2
[; Mark]

11. Integrate the function [4 Marks]

Gx2+6x+5

Solution:

www.vikrantacademy.org
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We need to integrate the function o
Qx=+6x+5

1 1
I';x¢+f-x+5 = j-|:3x+1;|¢+-:;:}.= o
Mark]

Let3x+1=t

~ 3dx =dt

Mark]

1 £t 1
=l
=’J(3x+1;12+(2}2 x 3[E2+22

R o
=sXstan"'-+C [Since, [ —d
1 Ix+1
= tan"! (= ) L [Substituting ¢]
Marks]
) 1 _ 1. g f3xsl
Hence, integration of i — E1:.=m ( - ) +C
1
[E Mark]
: 1
Integrate the function e
Solution:
We need to integrate the function :
¥ 7 —hX=x%

7 —6x — x° can be writtenas 7 — (x2 + 6x + 9 —9)
Hence,

7T—(x*+6x+9-9)

=16—(x2+6x+9)

=16 — (x + 3)2

= (4)?~ (x +3)?
Mark]

1 1
& | s—/—/—/———dx= d
f\."?—ﬁx—xz g J-\f{4)2—[x+3]|2 ;

letx+3=1¢

Page 68 of 211

VIKRANTADAD=MY"

[1

X

1
x ==tan"1=+ (]
ia i

[2

[4 Marks]
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13.

= dx =dt
Mark]
i 1
dx = | ——d
N f J@2 -+ 32 JJH}E = L
=sin~! (J)+¢ [since, [ ===

= &in (TTH) +C

Marks]

[Substituting t]

sin ! (E) +C

1
Hence, integration of ——— = )
i

T—bx—x
[ Mark]

: 1
Integrate the function T

Marks]

Solution:

We need to integrate the function ————
g Jx-1)(x-2)

{x — 1)(x — 2) can be written as x* — 3x + 2
Hence,

¥2—3x+2

— 2 _ L
= 3)r+‘1 4+2

(x-3)-1
=|lyr—=] —=
! 4

1
= JF\.'[x—n[x—z}

=

=0

dx

tatx ==t
2

~de=dt
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1 1 1
= =—gdx = [ =t =
V=2 -(3) yee=(3)
Mark]
2
=log|t + fz—(%) +C [J’r%dx=lng|x+~.fxz—ﬂ2”
= Iugl(x—%) +VxZ — 3x+2| F, [Substituting ¢] [2
Marks]
. . i Rl
Hence, integration of Tanen Iugf(x 2) + vx Ix+ El +&
[; Mark]

1
Integrate the function — [4 Marks]
Solution:
We need to integrate the function e
vB+Ix—x<
8 + 3x — x? can be written as 8 —(xz —31+%—%)
Hence,
8 ( 2—-3x+ E 9}
— | x — AX el P
4 4
#1 332
= (#3) e
Mark]
1 1

> [ ——ax= dx

VB + 3x — x? J-ﬂ,z_( AN

g RF E)
3

Letx — 7= t
Sodx =dt

() ()’

V3 2 wl(T}I —t2
Mark]

www.vikrantacademy.org
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15.

e 1 .
= 5in (E)_H:
2

= gin~ (2x 3)+C
Wi

[Since, [ ==

[Substituting t]

VIKRANTADAD=MY"

X
dx = sin 1;]

- 1 o g f3x—=3

Hence, integration of = sin ( u‘ﬁ) +C [2
Marks]
Integrate the function ——— 4

he f 3

y (x—a)(x—b)
Marks]
Solution:
We need to integrate the function DD
{(x —a)(x — b) can be written as x* — (a + b)x + ab
Therefore,
x2—(a+b)x+ab
(a+b)2 (a+b)?
st el =
=x"—(a+blx+ 1 1
% [ (uH})] la— u12 [
Mark]
1 1
= f dx = ] = - dx
y(x—a)(x—>b) J[ (a+b a—b)
x — —

Let x — (“—”’) =t

=)=
s de=dt
=:>j| _ ulz = dl’:jr;—“df 1

a+ = -

= -5 2-(57)

Mark]

t+ [¢2 —(“'”)2 +cC

= log ~

— Iuglx - (ﬂ*ﬂ)+..,l"(x - a]ll[x—[:r}l +C

Pag

e 7l of 211

[_[ﬁd.r = log|x + vxZ - ﬂzl]

[Substituting t]
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16.

17.

1
Hence, integration of —————=

y (x—a){x—b)
Marks]

4x+1
Integrate the function i

V2xi4x—3

Solution:

We need to integrate the function

VIKRANTADAD=MY"

log|x — (£2) + Jxr—a)x — b)| + € [2

4x+1

v2xi4x—3

Let 4%+ 1 =A%{2x2+x—3}+ﬂ

=4x+1=A(dx+1)+B

=4x+1=44x+A+H

Equating the coefficients of x and constant on both sides, we get

4A=4=24=1

A+B=1=8=10
Marks]

let2xZ+x—3=1¢
& (4x + 1)dx = dt

4x+1 3 J’ 1dt
P —— { —
v2xi4+x—3 Vi

=2t+cC
=22xi+x—-3+4C

[Substituting t]

4x+1
Hence, integration of ———— = 2V2xZ + x — 3+ C
y2ri4x—3

Marks]
z
Integrate the function ;
Vxe—1
Marks]
Solution:
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x+2

We need to integrate the function I v st

Let x + 2 :A%[xz— D +B..(1)
=x+2=A(2x)+ B
Equating the coefficients of x and constant term on both sides, we obtain
24=1=>4 :
= = = —
2

B=12

From (1), we obtain

(x+2)=3(2x) +2 [1
Mark]
2 2
Then, f o 2[ x”
IJ‘ 2x n j 2 "
== ——dx ———dx
2] vx2 -1 VxZ—1
Flcrr2 letx?— 1=t = 2xdx = dt
2x 1 pdi
Hence = =39
= =[2Vi]
=t
= ¥x? — L.....{2) [Substituting ] [1
Mark]
x%— [1
Ma.rk]
Hence, ~.-'P—_1 =vx-— +2[0g|x+~.-'x = |+C [1
Mark]
fx-2
18. Integrate the function v [6 Marks]

Solution:

www.vikrantacademy.org
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Lhx-2

We need to integrate the function N

Let 5x — 2 =A%{1 +2x+3x3) +B

=5y —2=A(2+6x)+ B

VIKRANTADAD=MY"

Equating the coefficient of x and constant term on both sides, we obtain

S5=64=4 2
= = =.—
6

2A+B=-2=B=—7

5 11
:.51—2=E[2+6.r]+(—?)
Mark]
5 11
Gx—2 E{E"'E-IJ—T&’
:’f1+2x+3xz I‘j o 3
_5{ 2+6r 1 1 .
6] 1t2xs 9 BRIt
g9 2+6x . 1
Letl; = j-1+2x+3.t‘ dx and I; = -l-1+2x+3x2
Sx—2 5 11
..jmdx—gfi_?rz...{].}
Mark]

" 2+ 6x i
l_jl+2x+3x2 *

letl +2x+3x2=1¢
Mark]
= (2 + 6x)dx = dt

et
. Il = T

I, = loglt|

I = logll + 2x + 3x?%| ... (2)
Mark]

[Substituting t]

1

Forlp = *Ir1+zx+3x¢

2
14 2x + 3x% = 1+3{12+§x}

= 1+3(x2+3x+1—£)
3779 9
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! T L
[Since, jmdx =—tan™' =+ (]

-3l )

1 g f3x4
= tan ( 7z ) (3) [2

Marks]

Substituting equations (2} and (3) in equation (1), we obtain

J‘ ox —2 a’—E[] 14 2x +322] ll[lm‘1(3x+1]]+c
12z 132 0~ g B e S e

e 2y IR —1(3“1}
—Eh:lg|1+2,r+3x| 3\5'(311 = +C

) sx-2 & St g (3x+1)
Hence, integration of et logll + 2x + 3x~| s tan e +C

[ Mark]

Bx+7
Integrate the function — =

o (x—5){x—4) [E

Marks]

Solution:

bx+7

We need to integrate the function ——
Jx=5)(x—4)

bx+7 bx+7

J(x=5)}x—4) = VrZ—0x+20
www.vikrantacademy.org
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Let 6x 4+ 7 =A%{x2—9x+2{]}+ﬂ

=6x+7=A@2x—-9)+B

VIKRANTADAD=MY"

Equating the coefficients of x and constant term, we obtain

2A=6=2A=3

~9A+B=7=B=34

s 6x+7 =3(2x —9) + 34 1
Mark]
6x +7 3x—9)+34
= x
vxZ—-9x 4+ 20 ¥x?—9x+ 20
2x—9 1
- J- VX<—Gx+20 R 34-[1,‘.'1-2—911-10 —
2x-9 1
i J-v'xd—gnzu andf; = fu-!—-;nzu
bx+7
o [ == 31y + 341, ..(1) [
Mark]
Mow,
21
L= ———__§&
Vx2—9x 4+ 20
letx2 — O9x +20 =t 5
Mark]
= (2x — 9)dx = dt
dt
— i PEE— R (TR
1=/ T
=/t
Hence, I; = 2¥x2 —9x + 20...(2) [Substituting ] [1
Mark]
1
ol =) o

¥2 —O9x 4 20 can be written as x2 — 9x + 20 +%——

Hence,

e . 8
4 4
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dx

=5 =j 912 N2

-3 -6
== Ingl(x—g) +ml w(3) [fﬁdx: lng|x+~.-'xz—a2|] [2
Marks]

Substituting equations (2) and (3) in (1), we obtain

6x +7 9
= 3[2{.:2 —9x+2u] +34h:tg[(.r——)+\.l"x2 —9x+21}1+c
VxZ —9x + 20 2

—6VxZ—Ox + 2u+34|ug|(x—§) +1.."'x1—'5'x+2D| +C
Hence, integration af,ﬁx—;? =6Vx:—9x+ 20+ 34log |(x —; +Vx? —9x + ?.l}l +C
v

(x—5)[x—%)

1

[ Mark]

2
Integrate the function _2“2 [6 Marks]

B vidr—x
Solution:
We need to integrate the function ._5“2
& v4x—-x

letx+2=A=(4x—x2) +B

=2x+2=A(4—-2x)+B
Equating the coefficients of x and constant term on both sides, we obtain

1
ST =Ly s
i 2

4A+B=2=B=4

1
= (x+2)=—;4—-2x) +4 [1
Mark]

i f x+2 _ po3(4-2x)+4

e = Vvidxr—x*

www.vikrantacademy.org
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4—2x
Var—=2

=2

Let Ii

J- Vix—x2
Mark]

ettt -——

fEE

x+2

4—2x

Mow, [} = I\fﬁ

letd4x —x% =t

= (4 — 2x)dx = dt

=1 = [=dt =
1 VE

Mark]

Forl, = [ dx

1
Vixr—x?

4x — x? = —(—4x + x?)

=—(—4x+x"+4-4)
—{2—2}2

=(2)* - (x—2)?
Mark]

1

dxandl, = [

23T = 2v4x — x2

dx

vdx—xi

x ... (1)

Vix—x=

—— gy = __1;1 +4'f1

(2)

Hence, [; = | ——idx
rie Jr,_-'{z}l—fx—z]f

-1 (T 2)
= gin
2

Mark]

-(3) [Since, f

Using equations (2) and (3) in (1), we get

x+2
x-'4x—x

1
2

= —V4x — x? + 4sin”? (%

Mark]

Hence, integration uf

[E Mark]

21. Integrate the functmn

x— 2

2y 4x —x2 |+ 4sin” [ —— | +
3 (=) st (157

)+c

= —vdx — x% 4+ 4sin” (x—:'

x+
[xZ+2x+3

Page 78 of 211
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[1

[1

dx—smi -+ C] [1

[1

[6 Marks]
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Solution:
x+2
We need to integrate the function ——
Yr<+2x+3
f D iy deH
VxZ+2x+3 o
1 2xr+4
= — gy
Vil +2x+3
] 2x 42 1 2
== | ————dx+= f o ——————T/ b4
Vvxi+2x+3 2) VxT+2x+3
1 2x+2 1
e E Vxd+2x+3 J-\'x'1+2x+3 dx
Mark]
e 2x+2 = 1
Letl; = f—d ——dxand [, = _[\—.,m
x+2 1
i j—u'—xz+2:.r+3 ﬂ.x —EI-_[ + IZ = (1}
Mark]

2x+2
Now, [y = j-_=d_r
Vvrxdi+2r+3

letx?+2x+3=t¢
= (2x + 2)dx = dt

I = Jrf—;= 2Vt =2VxT+2x+3 ..(2) [Substituting ¢]
Mark]

fz=f- -

vxi+2x+3
rd
x2+2x+3=x+2x+1+2=(x+1)2+ (+2)

Mark]

o IZ = j-=dx = lﬂgl[x + 1} i "u'xz +2x+3 |
4(111)‘+[v2]
Mark]

Using equations (2) and (3) in (1), we obtain

VIKRANTADAD=MY"

[1

[1

[1

x+2
[21."3:2+2x+3|+lug|(x+1]+w,."x +2x+3 }+c

Wrz +2x+3

=vVx?+2x+3+log|(x + 1)+ VxZ +2x + 3| +C
Mark]
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Hence, integration of =2 _—Vx?+2x+3+ I0g|{x + 1Y ¥4 254 3| +C

vri+2dx+3

[; Mark]

x+3

22. Integrate the function m——— [6 Marks]
Solution:
We need to integrate the function — i
xX-=2x=5
Let(x+3) =A== (x® —2x —5) + B
(x+3)=A(2x—-2)+B
Equating the coefficients of x and constant term on both sides, we obtain
24=1= 4 :
= =» = —
2z
—2A+B=3=08=4
A(x+3)=2(2x—2)+4 [1
Mark]
1
::..J- r+3 F j§(21—2)+4d
Y e [ 2RSS
xt—=3x=5 xt=0x—5
= lf i 4f d
2) x@—2x—35"" xZ=2x—5
ol 2x—2 _
leth = [S——dxand], = [ S ——dx
x+3 1
.‘.jmd.?.':Efi'F‘i-fz - (1) [1
Mark]
2x=32
MNow, [} = fmdx
letx?—2x—5=t
= (2x — 2)dx = dt 5
Mark]
= I, = [ = loglt| = loglx? — 2x — 5| ..(2) [Substituting t] [1
Mark]

www.vikrantacademy.org
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1
b _J.IZ—ZI—EdX

1
- d
f[x2—21+1]|—5 N

=f : s dx
(x — 1)2 - (V6)

- x—1—/&
i Ex"ghjg (I-l""u"g) ‘(3} [1
Mark]

Substituting (2) and (3) in (1), we obtain

x—l—‘u‘rg|

Zv’Emglx—Hv’EIJ'E

x+3 1 =
jmd.l':ilﬂglx —21—5|+

x—1/6

x—l+v'€

- 2 _ e L
= 2h:lnglx 2x =5+ v.glugl
Mark]

£ [1

*
V&

x—1—8
x—1+yE

3 1
Hence, integration ﬂfx!i; = Eiug|xz — 2x —35]# Iugl | o

2x—5
[; Mark]

Sx+3

Integrate the function
Marks]

Vxi+dx+10

Solution:

Gx+3

We need to integrate the function ———
vrit+dx+10

LetSx+3 = A=—(x? + 4x + 10) + B
=5x4+3=A(2x+4)+8
Equating the coefficients of x and constant term, we obtain
2A=5=22 A= E

2
44+ B=3=8B=-7

25x+3=2(2x+4)-7 [1
Mark]

www.vikrantacademy.org
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S5x+3 - 2(2_:'(+4]—'?
vy +4x 4+ 10 vxZ +4x 410
5 2x+ 4 J’
w."x2+4x+l vy +4x + 10
2x+4

Letly = [ e drand Iy = [ s dx
Z Sx+3 By o
5 _[—v,mdx = 2!1_ 715 ... 1) [1
Mark]

=7 Zx+4
NDW'II 2 J-'q-'x2+4x+ll}

letx’+4x+10=1¢

o (2x + )dx = dt [z
Mark]
=5 =]—=2yt = 2vx* + 4x + 10 ...(2) [Substituting t] [1
Mark]

1
I, = f—d‘x
vxi+4x+ 10

=f , ! dx
Jyxi+d4x+4)+6

J‘ 1

(x +2)% + (VB)’

= log|(x + 2)vxZ + 4x + 10| ... {3) 1

Mark]

dx

Using equations (2) and (3) in (1), we obtain

Sx+3 5
—————dx =5 [2/x? + 4x + 10| - Tlog |(x + 2) + V¥ + 4x + 10| +C
vx? +4x + 10 2

=5vx2 +4x + 10 — 7log|(x + 2) + Vx? + 4x + 10| + C [1
Mark]

Hence, integration ﬂf

=5vxZ+4x + 10 —7log|(x + 2) + VxZ +4x + 10| 4+ C

(x<+dx+10

[ Mark]

www.vikrantacademy.org
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24,

25.

ILE uals
xi42x+2 q

Marks]

(A)xtan Yx+1)+C
(B)tan Y x+ 1)+ C
(€ (x+ Dtan tx+C

(D)tan 'x + C

Solution:

dx dx

Given: : = -
J-x'3+2.t+2 J'{Jf¢+23c-|-lj.|+1

1
= |

[~ Mark]
2
Hence jd—r = [tan Y(x + 1)] +C
P x42x+2
Mark]

Hence, the correct answer is B
1
[E Mark]

Solution:

dx

VOx—4x°

Given: [
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= —j :d_x’ [1

1. 8x—0
= =gin™t ( xq ) +C [2
Marks]

dx 1 g B9

Hence, | ——— = -5In (—) - C
i J-v"'?l.t—-t-x z 9

Hence, the correct answer is B. [1

Mark]

Exercise 7.5

x

Integrate the rational function —
(x+1Mx+2)

[
Marks]

Solution:

X
We need to integrate P

x A B 1
Let (x+1){x+2)  (x+1) @ x#2 [z
Mark]

=x=Ax+2)+B(x+1)
Equating the coefficients of x and constant term, we get

A+B=1

www.vikrantacademy.org
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2ZA+B=10
On solving we get

A=—-—1land B =2

Mark]

- x = 2
T lx#iMx+2)  (x#1) 0 (x+2)
Mark]

x S —1 2 d
="f(x+1}|(x+2} x‘f{x+1}+[x+2) o

=—loglx+1]+2logjx+ 2|+ C

=log(x+2)*—loglx +1|+C

o (x+2)?
= log TeT +€
2
Hence, Integration of = kit
(x+1){x+2) Ix+1]

Marks]

Integrate the rational function
Marks]

xi-q

Solution:

We need to integrate ——

i 1 = B
€ (x+3)(x=3) ~ (x+3) (x-3)
Mark]

=1=A(x—3)+B(x+3)

Equating the coefficients of x and constant term, we get
A+B=0

—3A+38B=1

On solving, we get

1 1
A=——andB =_

5
Mark]
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. 1 -
T x+3x-3)  6(x+3)
Mark]

1
&(x—3)

=1

VIKRANTADAD=MY"

1

ﬂfﬁdxzf(a[x+3}+
1

"6

1

T B

1
loglx + 3] +Elug|x =3k

{(x—3)
(x+3}

log

|+C

1

x2-9" &

Hence, Integration of

Marks]

Integrate the rational function :
=

Marks]

Solution:

3xr-1
We need to integrate

B

log r

[x=1)(x—2)}x—

6(x — 3}) o

C

(x—3)
(x+3)

|+c

3x-1

1}{x—2)(x—3)

3)
C

Ix—1 A
L D8 -1
Mark]

(x=2)

Ix—1=Ax—-2M{x—3)+Blx—1)x—3F)+Clx—1)x—2) ..

(x—3)

Equating the coefficients of x%, x and constant term, we get

A+B+C=10
-54-4B-3C=3
6A+3B+2C=-1

Solving these equations, we get

A=18B=-5andC =4
Mark]

3x-1 1 5

-+

e DE-2=3)  -1) -2)
Mark]

- Ix—1 —
x—Dx-2(x-3)

(x—3)

1 5 -+

1
[z

[2

[4

(1)

[1

J1

{x—l)_{x—2}+[x—3j

Page 86 of 211
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= loglx — 1| — 5loglx — 2| + 4loglx — 3| + C

Ix-1

VIKRANTADAD=MY"

Hence, Integration nfm =loglx — 1] — 5log|lx — 2] + 4loglx — 3|+ C [2
Marks]
- x
Integrate the rational function P I T [4
Marks]
Solution:
X

We need to integrate L T

x 4 B c 1
et e D =2 =3 5
Mark]
S x=A(x—2)(x=3)F Blx—E)(x—3) +C(x=1x—2) .. [1]
Equating the coefficients of x%, x and constant term, we get
A+B+C=10
-54-4B-3C =1
bA+4B+2C=10
Solving these equations, we get

1 3

A=, B=-2,andl =7 1

2

Mark]

- x oGR8 3

Y- (x-3) ~ Z(z-1) (x-2) 2(x-3)

Mark]

=>J s o= j s 2 + ? )
x—Dx-2)(x=-3) "~ lE{x—I} (x—2) 2{1—3}} ¥

1

= Elﬂg|x —1] — 2loglx — 2| +§I0g|x =3}-+E€

X

Hence, integration ofm =
Marks]

2x
Integrate the rational function ——
xi+3x+2

Page 87 of 211
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Solution:
We need to integrate: e
Zx 4 B 1
Let = =
xi+3x+2 {x+1) (x+2) [Z
Mark]

=S2x=Alx+2)+B(x+1)..(1)

Equating the coefficients of x2?, x and constant term, we get
A+B=2

2ZA+B=10

Solving these egquations, we get

A=—2andB=4 [
Mark]

2x -3 1 1
T lxH)E+) | (x+l) + {x+2) E
Mark]

:’J(H1§fx+2}“=“{xiz)_ui 1]15“r

=4loglx+ 2| —2loglx + 1] +C

Hence, Integration af s loglx + 2| —2loglx + 1| +C [2

x24+3x+2
Marks]

2

x(1-2x}

Integrate the rational function [4 Marks]

Solution:
&

We need to integrate AR,
x(1-2x)

It is seen that the given integrand is not a proper fraction. Therefore, on dividing (1 — x%) by
x(1—2x), we get

1—x* y N | 2—x
x(1-2x) 2 * 7 (x{‘l—Zx]) {1}

www.vikrantacademy.org
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2-x A B
Let Y(1-2x} x * (1-27)
Mark]

= [2—x)=A(1—2x)+ Bx

Equating the coefficients of x2, x and constant term, we get
-2A+E8 =-1

AndA=2

Solving these equations, we get

A=2andB =3

Mark]

o Zor  VEEEE
x(1-2x) x 1-2x

Mark]

Substituting in equation (1), we get

1—x? _I+
x(1-2x) 2

:’J%MZH%JF%GJH—EEJ]“

logll —2x|4 €

12, 2
E[E (1—2x)

X
=gt loglx| +

2(-2)
= §+ log|x| —%lugll —2xlk e

. 1-x? x 3
Hence, Integration Dfx[1—zx} - + loglx| ;Iug|l 2x|+C

Marks]

Integrate the rational function

Marks]

(x2+13(x—1)

Solution:

We need to integrate oD
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x Ax+8 C
Let (xZ4+1)(x-1) = {x2+41)  [x—1) (1)
Mark]

sx=(Ax+B)x—1D+C(x*+1)
=x=Ax?—Ax+Bx—B+Cx2+C

Equating the coefficient of x%, x, and constant term, we get

A+C=0
=A+8=1
—-B+C =10

On solving these equations, we get

1 1 1
A= —E,H=E.andf=5

Marks]

From equation (1), we get

e (B,

T EZ+1)(z-1) xE41 (x-1)

Mark]

:’f x d_lfxd+ljld+lj'1d
EDG-—D T 2l @R 2l rlT 2) -1

3 2x 1. B

Cnn5lderfxf:1dx.let{xz+ 1) =t = 2xdx = dt
2x 4 dt ; j iy

ﬂfm I—jT— oglt| = log|x” + 1|

: 1 2 S 1
.,,J{IZ+1)(I_ 1}=—EIGEII +1|+§tan x+§[.;.g|x_1|+c

= %tﬂgh: —1] —%Iug|x2 + 1] +%tan‘1x +C

- .S i — 1| - Liog|x? Ltan?
Hence,Integratmnnfr‘xzﬂ}{x_ﬂ Zlng|x 1] ¢Iug|x +1|+2tan x+C

Marks]

Integrate the rational function

Marks]

(x—1)2(x+2)

1
[z

[2

[3
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Solution:

We need to integrate ——
& [x—1)=(x+2)

x A B c

Let (x—1)12(x+2)  [x-1)  (x-1)2  ([x+2)

Mark]

=x=Ax—1)(x+2)+B(x+2)+ C(x—1)*

Equating the coefficients of x2?, x and constant term, we get
A+C=0

A+B-2€=1

—2A+2B4+C=10

On solving, we get

A=Zandc=2

g 9
B = l
Ma-rks]
; p oz 5 - F
T x-1Px+2) | 9x-1)  3x-1)F  9x+2)
Mark]

f(r—1}2(1+2] f{x—ll f{ —1}2

21 1 1 =] 21 2
—a uglx— |+§(ﬁ)_§ Dg|x+ |+c

|x+2 3[x l]'

+C

Hence,lntegratmnnf 1}2{__“2} q |.1:1-Z H{I T

Marks]

3x+5

Integrate the rational function ——
Xi=xS=xtl

Marks]

Solution:
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3x+5

We need to integrate %
xt—xt-x+l

x5 A B c 1

(x-1P(x+1)  (x-1)  (x-1)2  (x+1) [z

Mark]

=23x+5=Alx—1x+ 1) +Bx+ 1)+ C(x —1)?
23x+5=Ax*-1)+Bx+1)+C(x*+1-2x)..(1)
Equating the coefficients of x2, x and constant term, we get
A+C=0

B—-20=3

-A+B+C=5

On solving, we get

BE=4
1 1

A= _E and C = E [2
Marks]

Ir+s -1 4 1 [1
T a-1R(x+1) T 20x-1) 0 (x-1)2  2(x+1) 2
Mark]

3x+5 i 1_{1“'"'4] f

G—1Rx+1) Bl PR L b P
. 1+4(_1)+11 +11+c¢
T oglx I Py og|x |
=zlogf ol ——+¢

3x+h 1 x+1 4

Hence, Integration Dfm—ztﬂg P e A [3
Marks]
Integrate the rational function ——— [B

g (2-1)(22+3)
Marks]
Solution:
Given: 2 = e

(x2-1)(2x4+3)  (x+1ix—1H2x+1)
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2x-3 A g £ 1
Let (x+1)(x—1){2x+3) |,’x+1:|+ fx—1) i (2x+3) [E

Mark]

2 (2x—-3)=Ax-1)2x+3)+B(x+1)(2Zx+3)+ C{x+ 1)(x — 1)
=(2x—3)=A02x2+x—-3)+B(2x*+5x+ 3+ Cx¥-1)

= (2x—3)=(2A+ 2B+ C)x* + (A+5B)x + (—3A+ 3B — ()
Equating the coefficients of x2, x and constant, we get

ZA+2B+C =10

A+5B=2

-3A+3B-€C=-3

On solving, we get

1 24
EZ_E'A andE——? [1
Marks]

2x-3 S g 24 [l
T lx+1Mr—1)(2x+3)  2(x+1) 10{x—1) S{Zx+3] 2
Mark]

2x — | 1
(x? —1](2x+3) j{x+1} lﬂfx—l j{21+3}

5 1
2[4:lg|;v:+1| —Ic:g|x—1| lng|2x 13

= Zloglx + 1| — —loglx — 1| —I—:Ingﬂx +3]+C

2x-3

Hence, Integration nfm —Iuglx + 1| - —Iuglx — 1] ——lng|2x +3l+cCc [3
Marks]
i Lx

Integrate the rational function ppPETY Sy [B
Marks]
Solution:
We need to integrat - s

& heed IO MeETate i) . (D2 (x~2)
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it 5x A B c 2
B e+ nx-2) (x4 | (x42) | (x-2) [z
Mark]

=S5x=Ax+2)(x—-2)+B{x+1)(x—-2)+ C(x+ 1)(x+ 2) ..(1)
Equating the coefficients of x?, x and constant, we get

A+B+C=10

—B +3C =5and

—4A—-2B+2C =0

On solving, we get

A=2B=-2andC =2 [2
3 2 6

Marks]

- Sx _ 5 5 5 1

L+ x—2)  3x+1) Z(x+2) @ 6(x-2) [z

Mark]

hx 4
:f(x+1)(x2—4) *
1

5¢ 1 57 1 5
ZEI(H 1]‘1’_Ej{x+z)d”€f(x—z]dx

= ;Iugh: +1] —;Ingp{ +2] +§10gfx— 2| +¢€

hx

5 5 5
Hence, Integration of ————— = Elnglx + 1| = Eluglx + 2| + %Iﬂglx —2|+cC [3

(x+1)(x2—4)
Marks]

rHex+l
x3 ¥

Integrate the rational function [4 Marks]

Solution:

4x+l

xi-1

We need to integrate

It Is seen that the given integrand is not a proper fraction.
Hence, on dividing (x® + x + 1) by x* — 1, we get

x3+;r+1_ +2x+1
BT T i
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2x+1 A B 1
Let x#2-1 (x+1)  (z—-1) [E
Mark]

=2x+1=Alx—1)+B(x+1) ..(1)

Equating the coefficients of x and constant, we get
A+B=2

-A+B=1

On solving, we get

1 3
A:EanﬁS:E [1
Mark]
X xdL 1 3 [1
x1-1 Ix+1)  2(x-1) 2
Mark]
Jx3+x+1d _I“'Jrl_[ 1 d+3j 1 4
2-1 © 1 et e

T | 3
= ?+Elnglx+ 1] +E]ug|x— 1l+c¢C

prel S | 3
Hence, Integration nfxx:f: = I? +31Dg|x + 1|+ Eluglx - 1l+c [2
Marks]
. Integrate the rational function AT [6
Marks]
Solution:
We need to integrate Ao
2 A Bx+C 1
e e G- | G G
Mark]

=22=A(1+x)+(Bx+C)(1—x)
=»2=A+Ax*+Bx—Bx*+C—Cx
Equating the coefficient of x2, x, and constant term, we get

A—B=10
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B—C=0D
A+C=0

On solving these equations, we get

A=1,F=1and=1 [2
Marks]
. z o K B 1
T 1—xM14x2) T 1-x 1422 [z
Mark]

J - d J e +j * +j . &
= = A — F—C AR
Baildzs . 1% i ] aa s

e = WEw
=Tl T 1122

1
= —log|x — 1} +E]ugll +x%|+tan" x4 C

i 2 = . l 2 =1
Hence, Integration Df—ll—x}{1+xz) loglx — 1] +2 logll +x°| +tan"x+C [3

Marks]

Ix—1

Integrate the rational function ey [4 Marks]
Solution:
3r-1
We need to integrate
(x+2)2
3x-1 A B 1
L (x+2)2  (x+2) 3 (x+2)2 [E
Mark]
=3x—-1=Ax+2)+E
Equating the coefficient of x and constant term, we get
A=3
2A4+B=-1=2B=-7 [1
Mark]
=1 _ % 7 [l
T2 T (x+2) (x+2)? 2
Mark]
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-t PR 1
x+22 77 x+2)
=

1
deil—— 4§
- j{x+z}2x

= 3loplx+ 2 —?( )+c
ogl+a) (x+2)

4 3x-1 T
Hence, Integration of o 3log|x + 2| + o +C [2
Marks]
Integrate the rational function e [6 Marks]
=
Solution:

) 1
We need to integrate o)

1 1 1
(x*—1) (x-DE2+1) (x+Dx— D1 +2x2)
i 1 A B, Cx+D 1
O e -0+ (a41) ' -1 @ (x2+1) [z
Mark]

2 1=Ax—1)(x*+1D)+B(x+ 1)(x*+ 1)+ (Cx+D)(x*—1)

= 1=A(x*+x—x?-1)+Bx*+x+x*+ 1)+ Cx*+Dx*—Cx—D
S1=(A4+B+C0)x*+(-A+B+D)x*+(A+B—-Clx+(-A+B-D)
Equating the coefficient of x3, x%, x, and constant term, we get
A+B+C=10

-A+B+D=10

A+B—-C=10

=A+B—10 =10

On solving these equations, we get

1 1 1
A=—8B=—-,C=0,andD = —- [2
4 4 z
Marks]
1 -1 1 1 1
TR RO L =
-1 4lx+1)  #(x—1)  2(x*+1) 2
Mark]
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J. A dx———ll |x—l|+—11u |x—1|——1t “x+c
= =
0g g 2 an

xt—1

lt ‘x— g -
=—lo —=tap x+E

e P

- SN ST e | G PO
Hence, Integration Dfl:x‘*—l} = 4Il:nlg il T kA=t E e [3
Marks]
" 1

Integrate the rational function por e [6 Marks]

Hint: multiply numerator and denominator by x™ ! and put x™ = ¢t
p ¥ p

Solution:

We need to integrate

x(x™+1}
Multiplying numerator and denominator by x™ 1, we get
1 xrt—l x.n—i

x(x"+ 1) x"ix(x®+1) x"(x"+1)
Let x" =t = nx" ldx = dt [1
Mark]

1 i 1 1 1
0 jx:x*tn}dx | x”{x‘Hl}dI _Hftiru] dt [z
Mark]

A B
. tt+1) ¢ L (£+1)

=>1=A(1+t)+Bt..(1)

Equating the coefficients of t and constant, we get

A=1andB =-1 [1
Mark]
L T 1 a [l
THE+1) (14D z
Mark]

- [ e=: b-am)

1
= E[]Dgltl —loglt + 1|+ C
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1
= H[]Dglx”l —loglx" +1|]]+C

xrt

"1

_Il
_nugx

|+¢

; 1 1 X"
Hence, integration nfﬂxn+” = Iugl | +£

n P41
Marks]

COsSXx
(1—sinx)2—sinx))

Integrate the rational function

Marks]

Solution:

o8 x
We need toin tegrate m

Letsinx =t = cosxdx = dt

Mark]
cos X
I{l—smx]{Z—smx} _I{l—t][E—t}
A B
Le t[1 “Oz-t) 1t ' (2-1)
Mark]
S 1=AQ2—t)+B(1—1) ..(1)

Equating the coefficient of £ and constant, we get
—2A—B =0 and

24+B=1

On solving, we get

A=1land B =-1

Marks]

- 1 5 I
Y a-neE-t - (-t (2-0
Mark]

COSX
(1 —sinx)(2— sinx]

J.Il—t

{Z—t}
—log|l —£]| +1log|2 -t} +C
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=1 2_t|+c:
T

; 2 —sinx
= B[] —sinx

. COSx i |2—sinx
Hence, integration Uf[l—sinx}[z—sinx]] = log B [2
Marks]
; o [(x*1)(x?+2)

Integrate the rational function T P T [
Marks]
Solution:

e need to integrate —5—="=—0
"+ 1" +2) \ (4x* + 10)
(xZ+3)(x2+4) (x* +3)(x2+4)

4x*+10 _ Ax+8 Cx+D [1
(x2+3)(x%+4)  (x2+3)  (x%+4) 2
Mark]
=4x2+10= (Ax+ B)(x*+ 4) + (Cx + D)(x* + 3)
= 4x? + 10 = Ax® + 4Ax + Bx* + 4B + Cx* + 3Cx + Dx* + 3D
24x2+10=(A+C)x*+(B4+D)x + (44 4+ 3C)x + (4B + 3D) [1
Mark]
Equating the coefficients of x*, x*, x, and constant term, we get
A+C=0
B+D=4
44+ 3C =0
48 + 30 =10
On solving these equations, we get
A=0B=-2,C=0,andD =6 [2

Marks]
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: 4x*410 0 -2 &
T ix243)(x2+4) T (x243)  (xl+44)
Mark]
(z2+1)(x%+2) -2 &
Hence, ————— = 1—(—+ . )
't 43)x44) (x%43)  (x%#4)

(x2+1){x%2+2) 2 6
N :“1 R +4)¥‘“

_f 1+ . . dx
xz+{ﬁ]2 x2 4 22

‘1%) - E(Etan_ii) +c

1
=i +2(—tan

V3

2 - i X
=x+—tan " ——=—3tan " +C

V3 V3 A

{=2+1)(x2+2) 2 -1
I3ty t B

x

Hence, integration of =
L)

— 3tan? § +€
Marks]

2x

Integrate the rational function R

Marks]

Solution:

2x

We need to integrate D)
Letx2 =t = 2x dx = dt

Z2x dt
= j[x*+1j:x!+3]dx = *Ir{r+1](r+3] AR}
Mark]
4 1 A B

(E+1)(t+3) ~ (t+1)  (£+3)

Mark]

=1=A4(t+3)+B(t+1)
Equating the coefficients of t and constant, we get
A+B=0and34+ B8 =1

On solving, we get

Page 101 of 211

1
E

[2

[1

B =

www.vikrantacademy.org




20.

A=tandB=x2
2 2

Marks]

1 1 1
TUERLIE+3) T 2(t41) 2(t4+7)
Mark]

2x 1 1
i I i 1fu
:}J{x2+1](x2+3] " fz(:+1} 20t + 3)
1 1
=§Iﬂg|r+1|—§mg|r+3|+£'

_lt
_Egg

1

=
7 OB

t+1 L
t+3

xZ41

——+c
x4+ 3

x 1E [x2+1

2
(x2+1)(x2+3) 2 OB xd+3[ tC

Hence, integration of

Marks]

Integrate the rational function 1)

Solution:

We need to integrate 1)

Multiplying numerator and denominator by x?, we get

1 _ x?
x(xt—1) x*(x*-1)

1 1 x3
% fx(x4 e jr‘*(ﬂ— Tia

letx* =t = 4x3dx = dt
Mark]

1 ¥ o I @
"Jx{x‘*—l} X_Efr{f—ij

A ;!
: Ht-1) ¢t o r-1)
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=5 1=A{t- 1)+ 8Bt..[1)
Mark]

Equating the coefficients of t and constant, we get
A=-1landB =1
Mark]

1 =1 1

=i =
tE+1) 0 t-1
Mark]

:,J-—l d —lj_1+—l dt
X -1 % {T f—l}

1
= 1[—lug[t| +loglt — 1]} +C

11 | 1| e
= —log|——
2 8¢

8 L |
=—lo

4 OB 0

: : - o at—1

Hence, integration Dfx{x“—‘.l} = ;Iugl = | +C
Marks]
Integrate the rational function ﬁ [Hint: Put e* = t]
Solution:

We need to integrate =D

Lete* =t = e*dx = dt

Mark]
J' 1 d 1 dt j’ 1 dt
= | = —_— W — = B___rn
L T LR [T
1 A, B
T T

=1=A(t—1)+Bt...(1)

Equating the coefficient of £ and constant, we get

Page 103 of 211

VIKRANTADAD=MY"

1
[z

[3

[4 Marks]

www.vikrantacademy.org




22,

A=-1land B =1
Mark]

1 =1 1

(fE-1) £ £l
Mark]

:’Jt(rl—l}dt:j{%hrﬁ}dt

= —log|t| +logjt — 1|+ C

log |— 1| +C
=lo
B t
e® =1
= log o +C
: E |e*-1]
Hence, integration Uf[?"—l}l = Iugr =T c

Marks]

_[&E uals
(x-1)(x-2) 3

Marks]

[x—1)*

x—32

(A) log

T4

(xr—2)2

x—1

(€) log ("'1)2

x—2

(8) log |+c

+C

(D) log|(x —1)(x—2)| +C

Solution:

; x dx
We need to flﬂ{fj D=2}
x A B
Let (x—1)(x—2) (x=-1) {x-2)

=x=A4a(x—2)+8(x—1)..(1)
Mark]

Equating the coefficient of x and constant, we get
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A=—-1,and B =2 [1
Mark]
. x _ 1 2 1
Tx-1ix-2y T (x-1)  (x—2) [z
Mark]

=>J{x_ I;(X—Z}drz J-I{x_—ll) Jrl[,vcE 2]]dJr

=—loglx—1|+2logjx— 2|+ C

(x—2)°
=logl———|+¢C
4 o
Hence, the correct answer is B. [2
Marks]
fd—x equals [4 Marks]
" oxlxl4e1)

(A) log]x]| —%]ng[xz +1DFC
(B) log|x]| +%Iag{x2 +1)+cC
{C) —log|x] + —;h::gl[x2 +1)+¢

(D) %Inglxl +log(x* +1)+¢C

Solution:
We need to find [ aod
x{x2+1)
1 A Bx+C

t = — :
rxI+1)  x ¥i41

=1=A(x*+1)+(Bx+C)x =
Mark]

Equating the coefficients of x2, x, and constant term, we get

A+B=10D
C=0
A=1

On solving these equations, we get
www.vikrantacademy.org
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A=1B=-1,andC =10

Mark]
" 1 o e
Toxlx?+1) T ox 0 x4
Mark]

=>J 1 d _J‘{l x }d
x(xi+1) =1 e 2

1
= log|x| —Etug|x2 +1]+cC

Hence, the correct answer is A
Marks]

Exercise 7.6

Integrate the function x sin x
Marks]

Solution:
We need to integrate x sinx

Let] = [ xsinx dx

VIKRANTADAD=MY"

[1

[2

[2

Taking x as first function and sin x as second function and integrating using by parts, we get

1=x[sinxdx — f{(%x)jﬁinxdx}dx

[+ [ Fx)g(x)dx = f(x)[ gCo)dx — [If'(x)[ g(x)dx]dx]

Mark]
= x(—cosx) — J- 1:(—cosx)dx

=—xcosx t+sinx+C

Hence, integration of x sinx = —xcosx +sinx +C
Mark]

Integrate the function x sin 3x.
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Solution:
We need to integrate x sin 3x
Let | = [ xsin3x dx

Taking x as first function and sin 3x as second function and integrating using by parts, we get
I=x[sin3xdx— [ i(%x) I sin31dx}dx

[ [ fx)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx] 1
Mark]

(—msﬁx] J‘l (—cusEI)d
X 3 3 X

_—xc053x+1j axd
—T E CO5 22X dX

_—xc053x+1 T
= 3 g Sin3x

” . —xc0s3x
Hence, Integration of x sin3x =

Mark]

+%sin3x+{;‘ [1

Integrate the function xle* [4
Marks]

Solution:

We need to integrate x%e*

Let] = [ x%e*dx

Taking x? as first function and e as second function and integrating using by parts, we get

I=x[e*dx— [ [(ixz)f e“dx] dx [+ [ flx)g(x)dx = f(x)] glx)dx —

JIf'(x)f g(x)dx]dx]
[1 Mark]

=xle* — J 2x - e*dx

= xfaX . 2 [ - a¥dy [1
Mark]
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Again, integrating using by parts, we get

stk o [x - [ e*dx — f{(;—rx) : je‘dr]a’x]
Mark]

= x’e* — 2[xe* — [ e* dx]

=xle* — 2[xe* —e¥]+ €

=x%e* — 2xe* +2e* +C
=eX(x?—2x+2)+cC

Hence, integration of x%e* = e*(x* —2x + 2) + C
Mark]

Integrate the function x logx
Marks]

Solution:
We need to integrate x log x

Let ] = [ xlogx dx

VIKRANTADAD=MY"

[1

[1

[2

Taking log x as first function and x as second function and integrating using by parts, we get,

i

I =logx [ xdx — _f{(alugr)_[xdx] dx

[ J fx)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]
Mark]

x* A
=logx -—— | —-—dx
gX 2 J-x 2

_x'logx  .x
=—; J7dx

2]0 2
_ Xlogx 22
FJ 4

2| 2
Hence, integrationof x logx = % - xT +E

Mark]

Integrate the function x log 2x
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Solution:

We need to integrate x log 2x
Let] = [ xlog2x dx

Taking log 2x as first function and x as second function and integrating using by parts, we get,

I =log2x [ xdx — j’{(;—;zlngx)fxdx] dx

[+ [ f(x)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx] 1
Mark]

e x? 2 :rza_

=log2e- Sl o

x?log 2x x
> 0 jz =

xZlog2x x?

=—————+4cC
2 4
2 2
Hence, integration of x log 2x = SEOREE X 4 o [1
2 4
Mark]
Integrate the function x% logx [2 Marks]

Solution:
We need to integrate x? log x
Let] = [ x%logx dx

Taking log x as first function and x? as second function and integrating using by parts, we get,

I = logx I x?dx — j{(itog I)I x? d'x] dx
dx

[+ [ f(x)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx] 1
Mark]

I x3 lx3d
~Es jx'a -3
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3 2
x logx X
s g‘f?‘“

3
3 3
x“logx x
= ——+cC
3 9

.x"]ﬂgx_x_"_i_c

Hence, integration of x% logx = . g

Mark]

Integrate the function x sin™?

Marks]

X

Solution:

1

We need to integrate x sin™ " x

Let = [ xsin"! xdx
Taking sin™!
I=sin"1x [ xdx — f{(ﬁsin‘lx)jx a'x} dx
Mark]

[+ [ Fx)g(x)dx = f(x)] g(x)dx — [1f'(x)] gx)dx]dx]

- R | a
x°sin"x 1 — X
= to ) —=dx
2 2‘['."1—.1"
xisin~x 1 1-x2 1
= i | —— dx
2 2 vi1-x* v1—x<
Mark]
x*sinT'x 1 ‘.’72 1
= 4= iVl =22 ————tdx
2 2 vi—xt

= VT dx — [ dx]

vi—x*

*gin~! i : R i
=IS|; x+5[§\.f1—1’2+55m Lx — sin 1x}+£‘

Mark]

2oim—1
oo | S S - Lovo. }
o +;~.-'1—x2+;5|n lx—Esm x+C

= %{EIZ —)sinlx + 2T =27+ C
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[1

[4

x as first function and x as second function and integrating using by parts, we get,

[1

[1

[1
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Hence, integration of x sin™! x = %{212 — 1)sin"'x + Ev’l —x24C [1

Mark]

Integrate the function x tan™! x
Marks]

Solution:

=1

We need to integrate x tan™" x

Let] = [ xtan ' xdx

[4

Taking tan™! x as first function and x as second function and integrating using by parts, we get,

I=tan ix [xdx—| {(%tan‘i.r) |ix dx] dx
Mark]

[+ [ f(x)g(x)dx = f(x)] glx)dx — [[f'(x)] g(x)dx]dx]

_t -1 i_j 1 x_zd
it 1T 1+x2 2

x2tan lx IJ' x?

2 2] 1+

dx

x tan"1x r“+1
__J-(H-xi 1422 )dx

Mark]
r*tan~lx 1
i _EJ-( 14x )a‘x
Er. =l 1 =z
=1 ": x—i(x—tan 1v) 4+ ¢
Mark]

x2 X 1
Pt e o ot T -1
2I:an x 2+Ztan x+C

2
Hence, Integration of x tan™ ' x = x?tan_lx - ;—c - % tan"lx + €
Mark]

Integrate the function x cos™ ' x

Marks]
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Solution:

We need to integrate x cos ™! x

Let] = fxcus_lxdx

Taking cos™! x as first function and x as second function and integrating using by parts, we get,

I =cos 'x[xdx— f{(:—xcns_lx)fxdx] dx
Mark]
[ [ F(x)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]
x? -1 xzd
2 )i 27
— xfcos™'x 1 [71-x%*-1

) —E —m dx
= et T 4+ ()

2 Vi—-x4

Mark]

_xzcus_lx lj 1 24 IJ’( -1 )d,.r
=g 2 ot T\ e—

xleos™x  1x 1 -

= —=|zV1—x2+-sin"'x|—-cos7x+C
2 zlz 2 2

Mark]

= cos™!

z 1

X

cosT'x 1lpx : - 1 . 1 = S
5 512 x zcus x} zcns X 1

Ext—1) . -
i x—Iu'l—x Ly

; ; - 2xi-1 _ x
Hence, integrationof x cos™ x = %CGE Iy — aV1-x2 4G
Mark]

Integrate the function (sin™! x)?
Marks]

Solution:

We need to integrate (sin™! x)?

Let] = [(sin"'x)%-1dx
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Taking (sin~! x)? as first function and 1 as second function and integrating using by parts, we
get,

I =(sin"'x) [ 1dx —j’[%l[sin_lx}2 -f1- d'x} dx [1
Mark]
[+ [ fx)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]
= (sin"1x)? - x — w-x x
V1 —x2
= x(sin"x)? + ] sin”'x- (%) dx

= x(sin"1x)? + {sm xf

= { (o) i)

g e

1—x2

= x(sin~1x)? +{ int

Marks]

= x(sin"x)®* + 2y 1 — x%sin " 'x — I 2 dx

| .

=x(sin"x)? + 21 —x2sin"lx—2x+C

Hence, integration of (sin” 1 x)? = x(sin"'x)? + 2v1 —x%sin " 'x — 2x + C [1
Mark]

. xeosTlx
Integrate the function N [4 Marks]

Solution:

cos lx

Vi—x?®

We need fo integrate I

xoos x
vi—x*

Letl = [ dx

—IJ‘ —2x Ay
=— | ———-co5 ‘xdx
2 V1 — x2

=1

-2
Taking cos™" x as first function and ( 1_x:) as second function and integrating using by parts,
Yyi—Xx

we get,

I=— : [cns xf
Mark]

x = [ {(Groos™x) f 72z} ax] 5

.1"
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[ [ f(x)g()dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]

ik g, EgrTy “1 g7 =22
—z[cns x-2W1l—x jv‘ﬁf 241 xdx]
Mark]

-1
T [21..' 1 —xZcos lx + f 2dx

-1
e [21.,1' 1 —xZcos lx + Ex] +C
=— [1.,' 1 — x2cos 'x +x] +cC

- -1

Hence, integration ufx:%x = —[ 1—xZcos lx + x] +c

Marks]

Integrate the function x sec® x

Solution:

Let I = [ xsec? xdx

VIKRANTADAD=MY"

[1

[2

[2 Marks]

Taking x as first function and sec” x as second function and integrating using by parts, we get,

I=x[sec’xdx— [ [[ﬁx]f&eczx a'x] dx
Mark]

[+ [ f(x)g(x)dx = f(x)f g(x)dx — [[f'(x)] g(x)dx]dx]
=xtanx — f 1-tanxdx

= xtanx + log|cosx| + C

Hence, integration of x sec?

Mark]

x = xtanx + log|cosx| + C

Integrate the function tan™* x

Solution:
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We need fo integrate tan"1lx
Let]/ = [1-tan™! xdx
Taking tan™! x as first function and 1 as second function and integrating using by parts, we get,

f=tan'1ledx—j{(:—xtan‘1x)jl-dx]dx [1
Mark]

[+ [ f(x)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]

|
=tanlx.-x— | ——- xdx
1+x?

lj 2x z
* 2 l+x2x

1
= xtan"'x — Elngil +x%|+cC

= xtan~!

1
= xtan"lx — Elng(l +x3)+cC

Hence, integration of tan™! x = xtan™'x — %}Dg{l +xH)+C 1
Mark]

. Integrate the function x (log x)? [4
Marks]
Solution:

We need to integrate x (log x)?

I= j x (log x)* dx

Taking (log x)? as first function and x as second function and integrating using by parts, we get
I =(logx)?f xdx— [

|(% lngx)z}_[ xdx
Mark]

[« [ Fix)g(x)dx = f(x)] g(x)dx — [1f'(x)] g(x)dx]dx]

21 : xzd
J- ogx - —-— dx

dx [1

_xz {l }2
= ) 0g x
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2

=Z (logx)? — [ xlogx dx 1
—(log g

Mark]

Again, integrating using by parts, we get

|= %(Iugx}z - [‘togx_[xdx = [(:—Ilug.r) _fxd.r] dxl [1
Mark]

[+ [ fF)g(x)dx = f(x)] glx)dx — [[f'(x)] g(x)dx]dx]
& B
?—Iugx—J;-?dx]

z 2
x x 1
= ?I:flug}r)2 ——logx +—J.xdx

_IE I[| }2
= 5 ogx

2 2

Jl’E{I yE le +Iz+r:
=—(logx)*——logx + —

g e 5 Sty
Hence, integration of x (logx)? = ?(Ingx}z - ?Iagx s c [1
Mark]
Integrate the function (x* + 1) logx [6 Marks]
Solution:

We need to integrate (x2 + 1) logx
et = [(x* + 1)logxdx = [ x*logxdx + [logx dx

'F:'Il +f2...(].]| [1
Mark]

I = [x*logxdxand I, = [logx dx
I, = [x*logx dx
Taking log x as fist function and x* as second function and integrating using by parts, we get

I) = logx — [ x% dx —j-[(ilngx)_[xz dx} dx [1

dx
Mark]

[+ J f(x)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]
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_Jr3I 1( zd)
= logx gjx x

3 ]
= Slogx — -+ 6; .. (2) [1
Mark]
I, = flngx dx

Taking log x as first function and 1 as second function and integrating using by parts, we get

I =logx [1-dx— [ {($logx) [ 1-dx} [1
Mark]

[ [ flx)g(x)dx = f(x)[ g(x)dx — [[f'(x)] g(x)dx]dx]

1
=1 I —xd
0gx - X J.x xax

=xlogx —j ldx
=xlogx—x+C; ...(3) [1
Mark]

Using equations (2) and (3) in (1), we get
% %
! =?Iugx—?+cl +xlogx—x+C;

x3 x3
= ?Eogx —?+xtugx — X+ [C + C3)

x" %
=|l—+=x lngx—?—x+c

3
| 3
Hence, integration of (x* + 1) logx = (x? + x) logx — % —x+L [1
Mark]
Integrate the function e*(sin x + cos x) [2
Marks]
Solution:

We need to integrate e*(sin x + cos x)
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Let I = [ e*(sinx + cosx) dx
Again, let f({x) = sinx
Hence, f'(x) =cosx

I=[e*{f(x)+f'(x)}dx
Mark]

As we known that, [ e*{f(x) + f'(x)}dx = e*f(x) + C
sl=e'sinx+C

Hence, integration of e*(sinx + cosx) = e*sinx + €
Mark]

xeX
Integrate the function i

Solution:

xe*
(1+x)2

Letl = | xex.dJr:_IrE""{ - ]u‘x

(1+x)* (1+x)*
J‘ x[l +x—lld
= | e*{——¢ax
(14 x)?
1 1
= x — d
je [1 +x (1 +x]1} %

Let flx) = —

1
1+x

We need to integrate

1
Hence, f'(x) = P

= [ 2 dx = [e*{f(x) + f'(x)} dx

(1+x}*
Mark]

As we known that, [ e*{f(x) + f'(x)}dx = e*f(x) +C

xe” 4 e* o
—_—dy = —
{145y 14 x%
; y xa¥ xet et
Hence, integration n::f””]2 = j-“ﬂﬂ2 X = +C

Mark]
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1+sinx

18. Integrate the function e* ( [4
1+cosx
Marks]
Solution:
S
We need to integrate e* (ﬂ)
1+cosx
cin?Escos? e 2einfeosd
= EI( 2 Fl —2 z)
'.'!mszE
¥ oinX 5
o e {5[1151':1}5;]
o 2eosis
1 sin®scosty
L. (2O
2 CGSE
2
=Llex [tan£+ 1]
2 2
z
=lex (1 + tanf)
F .
=Llex [1 +tan?Z + 2tan f]
2 2 2
Ly (B L £]
= [sec 5 +2I::e1n2
e¥ [ 1+sinx) _ x[l 2x f]
Hence, [ ey dx=[e Zsect S +tang dx (1) [2
Marks]
X
Let tan> = flx)
Hence, f'(x) = %SECZE
As we known that, [ e*{f(x) + f'(x)}dx = e*f(x)+C [1
Mark]
From equation (1) we get
X 1+%5i
f—i (1+5I0%) dx = e*tanZ + €
(1+cosx) 2
e
Hence, integration of ™ (ﬂ) = eg*tan=+C [1
1+cosx 2

Mark]
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Integrate the function e* G = id)
X
Marks]

Solution:

Y 1
We need to integrate e (; - —.)

x..!
Let] = [ e* E—ﬁ]dx
Also, Iet% = f(x)

Hence, f'(x) =

e
As we known that, [ e*{f(x) + f'(x)}dx = e*f(x) +C
Mark]

“al=—+C
x

Hence, integration of e* (l —i:] == 4C
X

Mark]

(x—3)e*

Integrate the function P

Solution:

(x—3)e*
[x—1)3

fe* fomipy @x = e (o) 2

g T 1 La 2 J
_IE [{x—ijz (x—1)* e

We need to integrate

1
Fx) =65

: -2
Hence, f'(x) = TP
Mark]

As we known that, [ e*{f(x) + f'(x)}dx = e*f(x) + C

] x [x—3]} e
afe {—ix_l}z dx =54 C
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fe-3)eT . &T

(x—1) ~ (x—1)2 +C

Hence, integration of

Mark]

Integrate the function e**sin x

Solution:
We need to integrate e**sin x
Let = [ e?*sinxdx (1)

Integrating using by parts, we get

I =sinx [ e dx — J’[(%sinx)fezx -:ix] dx
Mark]

: 'E"II EH
= =sinx-—— [ cosx - —dx
2 2

eMeiny 1
e ] =T—Ejezxcusxdx

Again, integrating using by parts, we get

o SR l[n:u:lsx [e™*dx= | [(ixmsx) Jia%s dx} dx]

Z Z o

Mark]

[+ [ f(x)g(x)dx = f(x)[ g(x)dx — [[f'(x)] g(x)dx]dx]

eXginxy 1 g ; g
2 =t ——[msx-——f{—smx}—dr
2 2 2 2
e ginxy 1fecosx 1 :
=] = ——E +- ez"ﬁmxdx]
2 2 2 Z-'r
eXginy  2¥epsx 1
s l= — ——I [From (1
: 0% _ 1 [From (1)]
1 e¥giny e¥cosx
=I+-I= =
4 Z 4
5 eXginy  e™cosx
=y fee -
4 2 4
4 [e**sinx e“ms:c]
=1= = +C
5 [ 2 4

g o
= f = T[Zsmx —cosx]+C
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y : g .
Hence, integration of e**sin x = = [2sinx — cosx] + €
Marks]

: 2
Integrate the function sin™? ( Iz)

1+x
Marks]

Solution:
Pemil 2
We need to integrate sin™! (H—‘TZ)
X

Let x = tand

Hence, dx = sec’d df
Mark]

. _1( 2x ) ] _1( 2tanf ] in~1(sin28) = 26
=~ sin =gin ' [————— | = sin"'(sin —
1+ax2 1 + tan2@

[ sin™t ({75) dx = [ 26 - sec?6d8 = 2 [ 6 - sec?6d8
Mark]

Integrating using by parts, we get

[sin™ (Z5)dx =20 - [ sec? 6a6 — [ {(556) [ sec 6as} o]
Mark]

[~ [ fFO)g(x)dx = f(x)] g(x)dx — [[f'(x)] g(x)dx]dx]

=2 ﬂ-tanﬂ—jtanﬂdﬂ]

= 2[ftanf + loglcos@]] + C

= 2 |xtanf + log

[+¢

1

V14 x?
1

= 2xtan 'x +log(1 +x*)T+C

= 2xtan"'x —log(1+x%)+C

|l o =
Hence, integration of sin ™! ( = ) = 2xtan 'x —log(1+x%) +C

14x2
Mark]
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IE % e* dx equals [2
Marks]
(A)ze* +C
(B)se* +C
(€)e* +C

(D)ze* +C

Solution:

We need to integrate [ x? e* dx
Let] = [ x?e* dx

Also, let x3 =1t

Hence, 3x2dx = dt

= it
=1=;[e'dt [1
Mark]

=3(eD+c
o
=g FE

Hence, the correct Answer is A [1
Mark]

| e* secx(1 + tanx)dx equals [2 Marks]
(A) e*cosx + C
(B) e*secx + C
[C) e*sinx + C

(D) e¥tanx + C

Solution:
We need to integrate [ e* secx(1 + tanx)dx
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Let | = [ e* secx(1 + tanx)dx = [ e* (secx + secx tanx)dx
Also, let secx = f(x)

Hence, f'(x) = secxtanx
Mark]

As we known that, [ e* {f(x) + f'(x)}dx = e*f(x) + C
sl =e"secx+ €

Hence, the correct Answer is B
Mark]

Exercise 7.7

Integrate the function ¥4 — x*

Solution:
We need to integrate v4 — x2
Let = [vV4—xZdx = [ {(2)% — (x)%dx

2
As we know that, [ VaZ — x2dx =%‘Ju2 — x4+ %sin‘li +C
Mark]

Here,a =2, x=x
i —x2 +isin“£+ C
2 2

X Jr—x2+2sin1 i
== G sin -
2 2

-I_x
af=

Hence, integration of V4 — x% = %*.-'4 —x2+2 sin“‘% +C
Mark]

Integrate the function v 1 — 4x?
Marks]
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Solution:

We need to integrate V1 —4x2

Let] = [V1—4xZdx = [,/(1)2 — (2x)2%dx
Let 2x =t = 2dx = dt

1
sl :Ef (1)2 — (£)2dt 1
Mark]

Asweknnwthat,j'mdx=§m+§sin_1f—!+f
Here,a=1,x=t
:I:l[i 1—t2+lsin‘1t]+c
212 2
=£ 1—t2+%5in_1t+f
tz % V1 —4x2 +%sin‘l 2x+C [substituting t]

X 1
=21 —4x2 4+ Esin‘l 2x+C

Hence, integration of V1 — 4x2 = f'n.n"l —4x2 + isin‘l 2x+C [1
Mark]

B

Integrate the function vxZ 4+ 4x+ 6 [2
Marks]

Solution:
We need to integrate Vx? + 4x + 6
Let/ = [Vx2+4x + 6dx

=f,jx2+4x+4+2a'x

:jJ{x2+4x+4}+2dx

s [J(x+2}3+ [w.f'i]zdx [1
Mark]
www.vikrantacademy.org
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2
As we know that, [ VxZ + a? dx =§wxz+az -t%%lu:rg|x+'~.';!:2 +a?|+C
Here, a =2, x=x+2
(x+2) 2
1= +4x+5+ilug[{x+2}+\.|"x3+4x+6l+r:

=2Vt Fax + 6 +log|(x + 2) + VaZ Fdx + 6| + C [1

Mark]

Hence, integrationof yx2 + 4x + 6 = tx;z] VX2 +4x +6 +log|(x +2) +Vx? +4x+ 6|+ C

Integrate the function Vx? + 4x + 1 [2
Marks]

Solution:
We need to integrate vx2 + 4x + 1
Let] = [Vx2+4x + 1dx

=fJ{x2+4x+4j—3dx

= jJ(x+2]1— (V3)“adx [1

Mark]

2
As we know that, [ VaxZ —aZdx = %*.-'xz e u?lug|x+ i e a3| +C
Here, a =3I x=x+2

Al =T F A+ 1 —Slog|(x + 2) + Vil ¥ dx + 1| + C [1
Mark]

Hence, integrationof vx2 + 4x 4+ 1 = ixz;z‘]v'xz . - ;10g|{x +2)+vxi4+dx + 1| +
G

Integrate the function V1 — 4x — x? [2

Marks]
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Solution:

We need to integrate V1 — 4x — x2
Let = [ V1 — 4x — x%dx

:f\fl—l[x2+4.r+4—4]ld.r

=[J1+4—(x+2)%dx

=IJ(J§}2—[x+2]|3dx [

Mark]
As we know that, [ Va? — x?dx :%wﬂz Ty %sin_'i i

Here, a = \E.x =x+2

(x +2) e (x+2
f= 1—4x —x*+—sin (—)+E
2 2 J5
Hence, integration of V1 — 4x — x% = q:;;z; Vvi—4x—x?+4 gsin_‘l (Z—?) +C [1
Mark]
Integrate the function Vx2 + 4x — 5 [2
Marks]
Solution:

We need to integrate Vx2 + 4x — 5
let!/ = [vx2+ 4x —5dx

=[J(x2+4x+4)—9dx

=[J(x+2)*—(3)dx [1
Mark]

.
As we know that, [ Vax? —a®dx = %\."1'2 —a? —ﬂ?lng|x+ Vil — a2| +C

Here,a =3, x=x+2
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2l =2V x =5 —log|(x +2) + VaZ + 4x — 5| + C 1
Mark]

Hence, integrationof Vx2 + 4x — 5 = {xz;z‘]v'xz o e glog|{x + 2+ VI +4x— 5| +
G

—
Integrate the function V1 + 3x — x? [2
Marks]

Solution:

We need to integrate ¥1 4+ 3x — x?

Let] = [v1+3x—x? dx

fj()
[ 1+~
= IJ(‘” x——:]de [1

Mark]

2 .
As we know that, [ Va® — x%dx = %n.'aﬂ —x2 4 %sin_li £

\,-'ﬁ 3
Here, a e

g3 p B
al="2Ji+ixr—n2+Bsin1{2Z]|+C
2 4x2 ¥13

2
2x—3
Vi3

- s O e S—

=z 1+3x—x2+ 1(
4

=y

2x-3 1 ooy f2e-d
Hence, integrationof v1 + 3x —x* = 14 ~.-'1+3:r—x2+F51n l(x_)+f [1

V13
Mark]
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Integrate the function vx2 + 3x [2
Marks]

Solution:
We need to integrate Vx? + 3x
Let] = [vx2+ 3xdx

=j'\(x2+3x+3—3a'x
+ 3

_[Jx+ )d.r [1

Mark]

2
As we know that, [ Va2 —a? dx = %\."xz — —ﬂ?lng|x +xZ — a2| +C

3 3
Here, a = x—:r+E
(x+3) :
a == w.-'x2+3:r—ilng|(r )+\.-xz +3x| +C

=u2—+ﬂm—glug|(x+%)+M| : .

Hence, integration of vVx2 4+ 3x :@V’xz £+ ——zlng|(x+§) +vxZ4+3x|4+C [1
Mark]

Integrate the function ' 1 %z [2 Marks]

Solution:

We need to integrate ||1+x?:

Let! =[ [1+Z dx——_[xf9+x dx__J’ (3)2 + 22 dx 1
Mark]

2
As we know that, [ vx? 4+ a® dx = %\.f;rz + a® +ﬂ?lug|x +Vxd + ﬂ2| +C
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Here,a=3,x =X
w1 =2EVaZ 9+ Zloglx + Va7 +9|| + €
=§w.-'11+9+%11]g|1’+\.|'1'2+9| + £

i
Hence, integration of ||1 ¥ % = % vx2 49 +§]ng|x + ¥x2 4 '5'| +C [1
Mark]
. [V1 + x? dx is equal to [1
Mark]

(M) SVT+xZ +5loglx + VI+aZ| +C
2 =

(B);(A+x%)2+C
. i

{C};x(1+x2)2+ﬂ'

x'.!
{D]T'«.’l+x2+%xziaglx+\"1+x2| +C

Solution:
We need to integrate [ V1 + x2 dx

]
As we know that, [ vaZ + x2 dx = %\.faz + x2 +ﬂ?lng|x +vxZi+a2|+C€ [l
Marks]

Here,a = 1 and x = x,

s J1 +x2dx=izcs.fl +xz+%lng|x+v'1 e g

Hence, the correct Answer is (A). [E
Marks]
. [Vx? —8x + 7 dx is equal to [2 Marks]

ﬁh}%{x—d-ju"xz—Bx+?+9|ag|x—4+\."':{2—ﬂx+?|+E
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{B}%{x+4}\."'x2—Ex+?+glug|x+4+Jx3—8x+?|+f

1
(C);(x — VxZT—8Bx +7—3+2loglx — 4+ V2T —Bx + 7| +C
(D)5 (x—4)VxZ —Bx + 7 —2loglx — 4+ VaZ —Bx + 7| + €

Solution:
We need to integrate [ Vx2 — Bx + 7 dx
Let/ = [vx2 —8x + 7dx

=j,jr;x2—ﬂx+1ﬁ)—9dx

=[J(x—4)2-(3) dx [1
Mark]

As we know that, [ vxZ —aZdx = %vx-’f S %kngh’ Fyx?=a? +C

Here,a=3,x=x—4

(x—4) 9
ol = \f'xz—Ex+?—ilug|{x—4]+\{'x2—Ex+?|+r.'?

2

Hence, the correct answer is (D) [1
Mark]

Exercise 7.8

Evaluate the definite integral Jlrf x dx as limit of sum. [4
Marks]

Solution:
We know that,

b—a
n

[, f(x) dx = (b—a) r]ti_l:gm%[f{ﬂ} + fa+h)+ -+ f(a+ (n— 1)h)], where h = —=
Here we have,a =a,.b=band f(x) =x [1

Mark]
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_[:J xdx =(b—a) :E"Ec-% [a+{a+h)..(a+2h)..a+(n—1)h]

=

= (b—a) lim [(a+ ata + k) + (h+2h+3h+ -+ (n— D) [
Mark]
= (b —a) lim %[.‘rm +h(1+2+3+-+@n—1)]

n—son
st o eoe LT (n—1)(n)
= (b —a) ;EIIEM na + h{—z ]] [1
Mark]
o g ], nin—1jh
- -0 oy 2+ 2222
— PR .onf (n-1}h
- 0-0 2 2
= (b—a) lim -a + {"_”h]

n—om L 2
. R, | (n—1){t—a)
=(b—a) rI:'—T-gn at n

i 1—)(b—a)

=(b—a) lim 4'.1«1-£—“u

- 2
o G {b-a)
=(b-a)|a+2]

2a+b—a
=@-af=3]
- (b—a)(b+a)

2
1,2 2

= E(b —Q } [1
Mark]
Evaluate the definite integral le[x + 1)dx as limit of sum. [4
Marks]
Solution:

Let] = _[05(1 + 1)dx
We know that,

f2 FG)dx = (b~ a) lim 2[f(a) + f(a +h) .. fa+ (n — D)h)], where h = 2=

www.vikrantacademy.org

Page 132 0f 211




VIKRANTADAD=MY"

Here we have,a = 0,b = 5and f(x) = (x + 1)

=h=
Mark]

5-0
n

@ [T+ Ddx = (5-0) rm%[f{u}J,fﬁ)jL”_Jrf({n_ 13'?:)]

-

n

=5lim L1+ (E+1)+. {1+ (ZZ2))

n—o A

= Shm A1 TET .

n—on M

Mark]

ntimes

rn

)++2-243 24 —1)%]]

=5lim 2 [n+2p+2+3. (- 1)

n—oo i
=5 lim 2

Mark]

; 1
= 51lim -
n—oo i

n+

n—oo AL

n+

5 (n-1)n

n 2

E(rt—l]]
2

“Bji a0 N

-1+

-5}

3

151

Mark]

M|

]

3
Evaluate the definite integral _[2 x*dx as limit of sum.

Marks]

Solution:

We know that,

b
f Flx)dx = (b — ﬂ}rll—l:!c}c% [fla)+ f(a+h)+ f{a+2h)...fla+ (n — 1)h]}], where h = %ﬂ

Here we have, a = 2,b = 3and f(x) = x*
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zh=%=i 1

ft
Mark]

s fxtax=@-)lim @ +f(2+2) +F(2+3) - F 2+ (- D3]

= 1im L] 22 1y? z)? (n-1))?
_;E]_.n-:q-'l:.:rl_{2‘]I +(2+n) +(2+n) +,,.(2+ n ) ]
< Lot 4 fo8 £ IOV wemm 2, -0 L, o (m1)
= lim 7|2 +Iz +(3) +2-2 ”]+ +H@r+ 54225 }]
- 2z 2 2
= tim 1l{22 + ... 4+ 22 1 2 Y g f1y2,.3, o (1)
_;E]_.ng:n (2 ,T,;,—m;';z )+[(n) +(H) * +( n ) 1+2 2 {n+rt+n+ . n ]]
= tim 1] 1424924 32 _ 12144 _
= lim ~|4n+ {12 +22+32 . +(n - D+ {1 +2+ =+ (n 1)}] [1
Mark]
P < [l | 1 (nin-1}{2n-1) 4 (nin—-1)
= Jim ~ [am + - {RE=ER) 4 2 200
nf1-2){z-2 =

= tim L [an + ") | an “] [1

n—om N 6 2
Mark]

; 1 1 1 2
=lim [+ +5(1-7)(2-7) +2-3]
—4+242

&

oW
= [1
Mark]
Evaluate the definite integra x< — x)dx as limit of sum. 6

luate the def gral [,'(x? — x)dx as limit of [
Marks]
Solution:
Let] = j’:(xz—x}a'x

4 4
=Ix2dx—fxdx

1 1
I_Etf=i;1_;2 s, |:[]

where [; = _[:'Jrzdx andl, = j':x dx
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We know that,

i fe)dx = (b — @) lim (£ (@) + f(a + h) + f(a + (n — Dh)], where h = ==

4
Here, [} = -[1 xdx,

a=1,b=4and f(x) = x?

w i T i [1
n n

Mark]

4
I =j x*dx =(4—-1)lim %[f(l) +f(1+h)+--+f(1+(n—1)R)]
1 LB

—3tim 2124 (142 + (1427 4 (14252

[ 2 —q1333 2 1%
= 3lim ~ 12+{12+[:5) +2-3]+-~-+[12+([” L)+ == ”3]]
i n n

n n

ol 32 3
= 3lim X (12+---+12)+(;) (2+22 4+ -1 +2- 2142+ -+ (-1} 10

n—a n | n times

Mark]

T Y |
=3lim—-|n+

n—con | n:

=3Iiml-n+%(1—%)(2_l +5“‘5]

n—as L n 2

R [(ﬂ—llfﬂ]EZH—iJ} +E [{H—l}{"}]]
[ n 2

=3lim [1+3(1-2)(2-3) +3-]

=3[1+3%3)
= 3[7]

Hence, [; = 21 () [1
Mark]

Again, I, = j’: xdx,

a=1b=4%4and f(x)=x
-1 3

= h =

n n

aly=(4— l]llli_{lgaé[ﬂl}+ f(1+h)+- fla+ (n— Dh)]
= 3&1_{1%[1 +(1+h) 4+ (14 (n— 1)h)]

o Dl 1+(1+§)+-~-+[1+{n—1}%ﬂ

n—en
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wvne SR 3
=BAEE_(1+§IH—";‘;;+1)+;{1+2+~--+[n—1})] [1
Mark]

1 3((n—=1)n
=3lim—|n4+—5—
n—eo | il 2

- 3 1
e 1+—(1 ——)]
n—mn | z2 n

i
-f}

15
Hence, [; = o S 11)] [1
Mark]

From equations (i), (i) and (iii}, we get

15 27

=k —4 = 21 e [1
Mark]

Evaluate the definite integral _[_11 e*dx as limit of sum. [4 Marks]
Solution:

tet! = [ e¥dx AN

We know that,
[, F(x)dx = (b= @) lim ~[f(a) + fla + h) ... fa + (n — DW)], where h = =2

Here we have,a = —1,b=1and f(x) = e*

p=t_2 [

] n
Mark]

I—I[1+1]|11m [f[ 1}+f( 1+= )+f( 1 T _)+ +f( 1 4 (12 112)]

-
=21lim -
n—os M

Mark]

T 11—:]+E{ 1+2ﬁ}+" —1+(n— 1}—}] 1
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1 N T T
=2lim— e_1[1+ert+gn+gn+er" ”‘ﬁ”

=e 1 x2lim - | ] 1
Mark]

e uz(e’-1)

2
Ei m erlz— ! Iz
a'l\ »

- e ] [ (4

)-1

_et=1

T e

wfa X

i (e 9) o
Mark]

Evaluate the definite integral j’;{x + e2*)dx as limit of sum. [6
Marks]

Solution:

We know that,

I, Fxdx = (b — a}ﬁgiqngji[f{a] + fla+h)+ -+ f(a+ (n—1)h)], where h = ‘*,;I“
Herewe have,a=0,b = 4and f(x) =x + e?*
4D 4
e (1

Mark]
4

=~f (x + e ) dx = (4~ 0) lim %U(ﬂ} + F(R) + f(2h) + -+ f((n — h)]
o n—+om

= 4,!1[&%[':U+Eﬂ}+(h+€2h)+ EE" +EE'Z“}+~--+{(n— l}h_i_EZ(rt—iJh:}]

1
=4lim —[1+ (h + ")+ (2h + ") + - + {(n — Dh + 2"V}

n—oo N
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= 4lim X i 2h 4 o4h 4 ... 4 L2(n—1)h
_4rlmgcrt{{h+2h+3h+ +(n—1h+(1+e?+eth+. +e ] [2
Marks]
c O E!hrl_l
= 4lim ~[h{1+2 + - (n - D} + (S5
i 1[(h(n=1)n) plitn_q
—ﬂl_t&;_ 2 +(e"'—1)]
. ~ -
= 4lim -|2. 220, (‘B 1)]
n—soo fl |1 2 g
= 4(2) + 4lim -2 [2
"_"I'(eﬁ—1)
— |8
w
Marks]
:B-E-La_ll (hm 91_1:1)
8 x—0 x
ef-1

=8+

15+t
58 [1
Mark]
Exercise 7.9
Evaluate the definite integral J-_il{x + 1)dx [2
Marks]
Solution:
Letf = f_ll[x + 1)dx

xi

j'{x+1}dx=?+x=F(x} [1

Mark]
By second fundamental theorem of calculus, we get

I=F(1)—F(-1)
-(+1)-6-1)

ol g
- 7z
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3

Evaluate the definite integral f id:r
2

Marks]

Solution:
"
Let [ =j —dx
2 x

[ = dx = logjx] = F(x)
Mark]
By second fundamental theorem of calculus, we get

I=F(3)—F(2)

= log|3| — log|2| = lugg
Mark]

Evaluate the definite integral _[12(413 —5x% + 6x + 9)dx
Marks]

Solution:
tet! = [[(4x® — 5x + 6x + 9) dx
3 23 2 - xd- - xJ xd
J(ax3 = 5x% + 6x + 9ax = 4 (X ) - 5(X) + 6(5) + 9

=x* =2 4357 4+ 9x = F(x)
Mark]
By second fundamental theorem of calculus, we get
I=F(2)— F(1)

51y

VIKRANTADAD=MY"

[1

[2

[1

[1

[2

[1

1={2*- =) 4 32)2 + 9@} - {1t -+ 3(1)% + 9(1)

3
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=(15—‘3—°+12+ 13)—[1—§+3+9)

=16—S+12+18—14+--3-9

I
Evaluate the definite integral [ ¢ sin 2x dx
Marks]

Solution:

pd
Let] = Esin 2x dx

— 08 2x

[ sin2x dx = (
Mark]

)=F@)

By second fundamental theorem of calculus, we get
1=F(3)-F(0)

=—Llcos2(Z) - cosD
3 [c0s2(5) — coso]

- ~fos(2) ~coso

1
=—30-1]

2
Mark]

"
Evaluate the definite integral [ cos 2x dx
Marks]

Solution:
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o
Let] = Ecuszxd}c

in2x
[ cos 2x dx = (%) = F(x)
Mark]

By second fundamental theorem of calculus, we get
w
1=F(3)—F0)
Bl T i
= 5[5'" Z (E) —sin D]
= %[sinn —5in0]

=2[0-0]=0
Mark]

Evaluate the definite integral jf e*dx

Solution:
5
Let! = [, e*dx

[e*dx = e* = F(x)
Mark]

By second fundamental theorem of calculus, we get

I =F(5)—F(4)
T
=e*e—-1)
Mark]

"
Evaluate the definite integral [ tanx dx
Marks]

Solution:

m
Let ] = Etanx dx
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[ tanx dx = — log|cos x| = F(x) [1
Mark]

By second fundamental theorem of calculus, we get
1=F(3)—F(0)
m
= —log |ms:| + log|cos 0]
1
= =i |ﬁ| + log|1]

= —log(2) 2

= %Iugz 1
Mark]

1

8. Evaluate the definite integral _[EI cosecx dx [2
[

Marks]

Solution:

m
Let I = [ cosec x dx

]

| cosecx dx = log|cosecx — cotx| = F(x) [1
Mark]

By second fundamental theorem of calculus, we get

=) ()

=1la |l:c:|srecTI cntnl lo lcnsecn cot=
= 108 4 4 8 & &

= I0g|v'§— 1| = lng|2 = vrﬁ_'|

VZ-1
= IOE (2—-."3) [1
Mark]
1
9. Evaluate the definite integral jn —._:;II [2 Marks]
Vi—X
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Solution:
1 dx
tet! = fo 7=
| _fdx = 5in" x' = F(x)
L e
Mark]

By second fundamental theorem of calculus, we get
I=F(1)—F(0)
= sin™1(1) — sin~}(0)

dx

1
Evaluate the definite integral J_ﬂ G

Solution:
1 dx
let! = J, o
dx _ -1 .
Jgz=tan"'x=F(x)
Mark]

By second fundamental theorem of calculus, we get
I =F(1)— F(0)

= tan" (1) — tan"1(0)

Mark]

Evaluate the definite integral _[23 d:

x2
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[1

[2 Marks]

[1

[1

[2 Marks]

www.vikrantacademy.org




12.

VIKRANTADAD=MY"

Solution:

3 dx
[ =110
xi-1 -z 0B

Mark]

1 — F(x)

r+1

By second fundamental theorem of calculus, we get

I = F(3)—F(2)

~tog[373]]

~togl5]

—1-Ic: -1
=z|"98 |35

_1'|':J iz
=z|'°8[3

= Higel A8gs
—zluzng2 IugE]

oo
=3 1oe3]
Mark]

T
Evaluate the definite integral JE cos® x dx
Marks]

Solution:

o
Let] = Ecuszxdx

3 e 1+|:|::|32x) _x , sin2x i( sin zx:] -
[ cos xdx—_[( — Jdx=5+——=s|x+——)=F(x)
Mark]

By second fundamental theorem of calculus, we get
[ X
1=[+ (&) -+

. % (%_l_ 5::rr) ol (D 4 S:;D)]

=1[Z+0-0-0f
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14.

xdx
241

3
Evaluate the definite integral _[2

Solution:

Let] = j-;x; dx

+1

[ o—de = [ —dx = Zlog(1 + x%) = F(x)

xi4] 27 risl

Mark]

By second fundamental theorem of calculus, we get

I =F(3)—F(2)
1

s E[h:.g(l +(3)%) —log(1 + (2)%)]
i

= E[Iﬂg{]ﬂ} —log(5)]

1 10 1
= 3108(5) = 71082
Mark]

Evaluate the definite integral J'ui ::2131 dx
Marks]
Solution:
_ 1l 2x+3
Let! = [ L
J‘21+3d 1-{5{2Jr+3}ii
Xx=—=| ———dx
Sx?+1 5) 5x%+1
1 0 10x+15
= EJ Sxt+1
_ 1, 10x 1
" 5-[ Sxl+l dx+3 [ 5x2+41 =
_1p 10x 1
S 5j—5x!+1 dx + 3I_5[x"-+§} dx
Marks]
== %tﬂg{ﬁxz +1) +§-+tan‘1%
VB ¥E
145
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15.

.. z -
= EIug{Sx + 1)+ w_Etan (*-.-'{gx]

= F(x)
Mark]

By second fundamental theorem of calculus, we get

I =F(1)— F(0)

= [%IGE{S +1)4 %tan'l{ﬁn o E]DE(U ; 3 %tﬂ'l_ltﬂ}]

1 3 -1
= logb + ﬁtan V5
Mark]

R
Evaluate the definite integral f“ xe* dx

Marks]

Solution:
1 42
Let] = [ xe* dx

Substitute x2 = t = 2x dx = dt

Whenx =0t =0andwhenx=1,t=1,

1,1
g | =E-Jr|]' E‘rdt

~Jetdt =zet = F(t)
Mark]

By second fundamental theorem of calculus, we get

I=F(1) - F(0)

=2(e—1)
Mark]
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16. Evaluate the definite integral _[1 md_’x
Marks]
Solution:
Let] = j-l x'4+4x+3
Dividing 5x% by x% + 4x + 3, we get
2 20x+15
b=y {5 i x"'—+4x+3]dx
z 2 20x+15
i -[1 Sdx — J-l x244x+3 A
2 20x+15
[SX 1 x244x+3 dx
2 F0x+15
R J; x° +4x+3
_[2 20x+15
1 x£+¢x+3
Ma-rk]
2 20x+15
LEtf—E fl;WhErE Il—flm X ...|:F:|

A Z 20x+15
Now, consider I, = |
1 x244x+8

Let20x+15=A—(x? +4x+3) + B

= 24x + (44 + B)

Equating the coefficients of x and constant term, we get
A=10and B = —-25

2x+4 2 ix
== =% — .
by = 1I|:II-'Fl x244x +3dx 5*Irl 2 4dx+3

letxZ+4x+3 =t

= (2x + 4)dx = dt
Mark]

:;I—lﬂjdt 25[ i
e t (x+2)2—12
1I x+2-1

2 “g(x+2+1)]

11 x+ 12
318 (3)),

= 10logt — 25

= [10log(x® + 4x + 3)]? — 25
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— [101og 15 — 101og 8] 25[11 D gt
il 08 2 VBT 7%y
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25
= [101log(5 x 3) — 10log(4 x 2)] —?[10g3 —log5—log2 + log4]

=[10log5+ 10log3 —10log4 — 1[]Ic:g2]—%[10g3—10g5—]ng2+10g4]

= [10 + Z]10g5 + [-10 —=Z 104 + [10 - Z]10g3 + [-10 + Z] 10g2

45 45 5 5
= ?EGES —?lugﬂt —Elng3 +Elug2

Substituting the value of I; in (i), we get
a5 - HT 5 %
I—h= [?IGEI = E]Gg;]

5 5 3
=SSrES 2 [9 Iugz . 1ng5]
Mark]

m
Evaluate the definite integral [#(2sec® x + x* + 2) dx

Solution:
m
Let] = E{Z seclix + x4+ 2)dx
&
sectx+x" + x=2tanx+—1&x=Fix
(2 sec? 34 2)dx=2 ’: 2x = F(x)
Mark]

By second fundamental theorem of calculus, we get

1=F(3)—F(0)

- [(ztanf +§E)‘+ z(f))— (2tan0 + 0 + m}

4
=2man=+=+=

4 4 2
].r-i

i s
=aths b

Mark]

Page 148 of 211

[1

[1

[2 Marks]

[1

[1

www.vikrantacademy.org




18.

19.

Evaluate the definite integral _IIr [:5|n i cos® E) dx

Solution:

Let! = [ (sinzg— cuszf) dx

2
m
2 X
f cus ——sm E)d'x
il
=—ftﬂsxc{x
0
— [ cosx dx = —sinx = F(x)
Mark]

By second fundamental theorem of calculus, we get
I =F(n)—F(D)
= —sinm +sin0

=10
Mark]

2 6x+3
Evaluate the definite integral _[0 ﬁa‘x
Marks]

Solution:

26x+3
Let] = [T 222

0 x=+4
I6x+3
244

2x+1
EJ i++
=3[ dx+3[——dx
x4 2244
Mark]

dx

= 3log(x? + 4) +§tan-1§ = F(x)
Mark]
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By second fundamental theorem of calculus, we get
I = F(2) — F(0)
e ) 3, -1f2%] _ 3 -1(0
={310g(22 + 4) + Ztan (E)] {3108(0 +4) +2tan (3)}
=3log8 +;tan_1 1—3log4 —;tan_l 0

3fm
= 3log8+>(}) —3log4—0

-sus(l)+

3
=3log2+ [2
Marks]

1 ;X
Evaluate the definite integral j'“ (xex + smT) dx [2
Marks]
Solution:

Let] = j’; (xex + sinnTx) dx
d X

f(xex + sin%) dx = x [ e¥dx—~ _f[(ax)jexdx} dx + [ _m;T]

4

4 Tx
e x _ x s g
=xe* — [edx ——cos—

B TE
=xe* —e¥ ——cos—
b4 4

= F(x) [1
Mark]

By second fundamental theorem of calculus, we get
I=F(1)—-F(0)

= (I.el — el —%cns%) = (El.e":' — el —icus{])

1 4
=E—E——(ﬁ)+1+;
4 247
=1+-—= [1
" s
Mark]
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22,

Solution:

I & tanlx= F(x)

14x2

Mark]

VIKRANTADAD=MY"

[2 Marks]

[1

By second fundamental theorem of calculus, we get

1 14x?

=tan"'y3—-tan"11

g WwWlA
| A

T 12

Hence, (I}) is the correct answer.,

Mark]

a
[ equals
0 44022

()¢

Solution:

[1

[2 Marks]
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j- dx _Jr dx
449x2 ~ 4 [2324(3x)2

Put3x =t = Jdx =dt

. J- dx _lj- df
T a3t T o3d 22+
11 e
=—[—tan 1—]
3lz 2

ST L
-t (2)

= F(x)
Mark]

By second fundamental theorem of calculus, we get

2
EEIJ:

0 4+9x2 =i G) =F(0)

i ~1 3. 3 1 -
= —tan 1(—-—)——tan 1p

& 7 3l g
1
=—tan"11—-10
&
1
:—XE
6 4
_TI
24

Hence, (C) Is the correct answer.
Mark]

Exercise 7.10

1
Evaluate the integral .[n ﬁd’x using substitution.
Marks]

Solution:

1

ad d
jx2+1 =
i

letx2+ 1=t = 2xdx = dt

Whenx=0,t=1,whenx=1t=2

Page 152 of 211
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1 = 1 2dL
¢ hant=shs

Mark]

1
= —[log|t|]?
2[‘1'E| 111

1
= E[Iﬂgz —log 1]

1
£ Elug 2
Mark]

m
Evaluate the integral E Jsing cos® pdep using substitution,

Marks]

Solution:

Let] = |2 [sin¢ cos® pdep = [Z /sin ¢ cos* ¢ cos pdep
Again, let sing = t = cos ¢pdp = dt

When ¢p = D,t=i},when¢=%,t= 1

al= [t -2t
Mark]

1
= [+t - 2t)dt

= [t% - zrg] dt

O | i1
£z rz 23
S .4 Sl

2 2 10

2 2 4
=420
3 11 7
__ 154442132
231

64

~m
Mark]
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1, -1 ( 2x ) i = =
3. Evaluate the integral ju sin™* | —— dx using substitution. [4
Marks]

Solution:

Let] = _fﬂl sin~! (i) dx

1+x?

Again, let x = tan 8 = dx = sec” 8d6

Whenx =0,8 =0, whenx=1,8 =E

m
R i | Ztand 2
I = [#sin (1+tan19 sec” Bdf [1
Mark]

m

—. j;‘sin_l(sin 28) sec® 6d8
i

=t EEH sec? 8d@

m
=2 [+ 6 sec’ 6d0 [1
Mark]

Taking @ as first function and sec? @ as second function and integrating using by parts, we get

1=2[6 [ sec?0d6 — [ {(6) f sec? 66 dﬂ]i [
Mark]

"
= 2[ftan @ — [tanBdO]}

E

= 2[8tan 8 + log|cos Er'l]g

=2 }tan% + log |cus%l — log|cos []|]

=2 }+ tug(rli) —log 1]

[k 1
=2[Z-Z1og 2]
e,
R log 2 [1
Mark]
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2
4. Evaluate the integral fn xVx + 2 using substitution. (Putx + 2 = t%) [2
Marks]
Solution:
fﬂz xVx + 2 dx

letx + 2 = t? = dx = 2tdt
Whenx=llt=‘.-'rf,whenx=2.r=2

o fy X F 2dx = [(t? — 2) VE? 2tdt [1
Mark]

=2 [(t* —2t%) dt

R Lig e

96—80—12yZ+20 v‘ﬂ

15
16+8y2
_ 1)
15

_ 16(2+4Z)
T 15

_ 16yZ[V2Z+1)

15

[1
Mark]

sinx

T
5. Evaluate the integral [ ? — dx using substitution. [2

0 1+cosix
Marks]

Solution:

IE sinx
2
0

1+coss x

letcosxy =t = —sinx dx = dt

Whenx =0,t = 1, when x = 0

| H

3
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B -
- sinx o 0 dt

™ jﬂ 1+cos? x dx J-1 1+t< [1

Mark]

= —[tan~' ¢]}

= —[tan”* 0 —tan"' 1]

Mark]
Evaluate the integral _[EL using substitution [4
0 x+d—x? ’
Marks]
Solution:
j-E dx  r2 dx
0 r4d—x2 0 —(x2-x—4)
_ j-E idx
0 _fon oy T
I::.xz xhg 4]
_ j-z idx
[i] 1% 17
T2
2 dx
EU o e [1
0yl )
G
Mark]
1
Letx—5=t Sdx =1t
1 3
Whenx =0t = —E,whenx =2t 5
2
2 dx 5 dt
A j —_—m —_— 1
0 IR 112 j—l \-'F"}' - [
(5) (3 () -2

Mark]
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o V1743 u’ﬁ—1]
\-"ﬁ '.l'ﬁ -3 '..."ﬁ+ 1
1 ViT+3 f17+1
=] o

Ji7 OB A7 Y1
s d i [1?+3+4uﬂ
=717 OB [ira—ayiT
i [zuﬂ»q

i _:r 20—4y17

_ (J'I‘\-l?]

i 517

& [5+\1? J[5+417)

Z25—17

5+1?+13v1?]

1
'_?

% (5%
log

42+l|]--.,."_)

21+5u1?)

using substitution,

dx
Evaluate the integral f 1 ek

Marks]

Solution:

j. dx _j’ dx _J' L
—1x242x45  d-1 (2242541044 I—1 (xe1)24(2)2
Mark]

letx 41 =1t=dx=2dl

Whenx=—1,t=0,whenx=1,t=2

: dx _ r2 dt
' ‘Li (x+1)24(2)2 -Irﬂ t2422
Mark]

R
- o=,

1 i 1 =
= Etan —Etan
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_1(?1']_11
2h4 B

Marks]

2f1 1
Evaluate the integral _[1 L— & ﬁ) e2* dx using substitution.

Marks]

Solution:

Z2 /1 1
hi gl
let2x =t = 2dx = dt

Whenx=1,t=2,whenx =2t =4
2z f1 1 1442 2
I (G edx =) (T )etat

iy I; G_ tié) eldt

Let~ = f(t)

=)=

= [, ;) etdt = [} e'If(®) + £1(0)]dt
= [e"'F (D]

1
(x—x*)E
4

1
The value of the integral [: dx is
3

(A) 6
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(B) O
(C) 3
(D) 4

Solution:

1 1
() 1)

x4

1
e 4

Let] = Il”:xx—l_;}dd.r = Ll

3 3

x3

Mark]

: L -2
Again, Iet;— i x—jdx = dt

dx i
w5 ——dt
Mark]
WhenJr:%.t:B,whenx:l,t:{]
10 L
=1 =—_[ tidt
Mark]

Hence, (A) Is the correct answer.
Mark]

If f(x) = [, tsint dt, then f'(x) is
Marks]

(A)cosx + xsinx
(B) xsinx
([C)xcosx

(D) sinx + xcosx

Page 159 of 211
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Solution:
x

fix) =jrsintdr
]

Using integration by parts, we get

fe) =t [sintdt — fux{(%t)_[sinrdf]dr [1
Mark]

= [t(— cos )I§ — J, (—cost) dt

= [—tcost + sint]j [1
Mark]

= —xcosx +sinx

= f'(x) = —[{x(—sinx)} + cosx] + cosx 1
Mark]

=xs5inx —cosx + CoOsXx
= xsinx

Hence, (B) is the correct answer. [1
Mark]

Exercise 7.11
x
By using the properties of definite integrals, evaluate the integral _[02 cos? x dx [2 Marks]

Solution:

o
Let/ = [Zcos? xdx ..(i)

% i i
=1 = | cos? (E—x) dx |+ | f(x)dx= | f(a—x)dx

oo |- freoee-]
S jngsinzxd.r (i) [1
Mark]

Adding (i) and (ii), we get
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m
z

21 = j(sinz x + cos? x)dx
0

14
z
=2/ = | 1dx
il
R
= 21 = [x];
-]
= = —
2
T
— 1 B 1 [1
Mark]
T ; E veinx
By using the properties of definite integrals, evaluate the integral _[93 mdr [2
1.I
Marks]

Solution:

s 13 veinx
het4 0 \.-'S:i:!x+-.-'mdx {l}

m
z sin (12_r - x) a -
::-I:j dx *:ff(.r)dx:jf{a—x}dx
i} Jsin(%— )+Jcns(%—x 0 i}
s VORE (i) [1
— Jo Jfosx +5lnx
Mark]

21 =

w

z

jw.fsinx + u‘msxd
x

3 vsinx ++coosx

T
Zz
=:-2!=j1d'x
i}

www.vikrantacademy.org

Page 161 of 211




VIKRANTADAD=MY"

14

= 2I = [x]]

afalt
= = —

2
=]==L 1
4
Mark]
sl.n’i xd'x
By using the properties of definite integrals, evaluate the Integraf_[ ——— [2 Marks]
E!I.'lei-ﬂﬂs-'-x

Solution:

m J 2
Let] = jﬂ_ﬁi—dx i)
5in2 x+cCcost x

T
= 3
2 sin5 (%—I) i i
=:»I=J- A ¥ dx t'[f{)f)dl’zjf(a—x}dx
0 5In2 (?_I) +c052(i—x} 0 o
3
2I= 25 dx i) [1
sinZ x+cosZ x
Mark]
Adding (i) and (ii), we get
T
z
J‘ 51n2 X -:052 x
dx
0 51n2 x4+ msz x
m
z
=2l = f 1-dx
0
x
sl — [x]g
21 i
= =—
-
m
sxli= E [1
Mark]
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cos® xdx

By using the properties of definite integrals, evaluate the integral _[ [2 Marks]

0 sin® x+cos® x

Solution:

o
I’.‘I}h x

Letl = [T—— 2 _dx (i)

0 sinS x+rossx

f woi(3x)

——Jc' +r:1:||s (%—x) < "r!f(f]d1=a[f(a—x}dx

sin® x

# L= jﬂ_ in® x+cos® x A [1
Mark]

Adding (i) and (ii), we get

—_——ix

LS
]
5in° x + cos” x
sinS x + cos® x
il

ra| H

=== [1
4

By using the properties of definite integrals, evaluate the integral _[_55|x + 2|dx [4 Marks]

Solution:
Let] = I_ESlx + 2|dx

ltisseenthat{x+ 2) < 0on[-5,—2]and (x + 2) 2 D on [-2,5].
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al= [0 —~x+2dx+ [Lx+2)ax (+ fD fxydx = [£Fx)dx + [, fdx)
Mark]
5 -2 & 5
—[x?+21]_5+ [x?+21]_2 [1
Mark]

[ﬂ+2( 2]___2{ 5}] [ﬂ+2{5)___2{ 2)

25 25
=—[2-4-Z+10]+[Z+10-2+4]
= 244+2-10+2+10-2+4

=90 (2
Marks]

By using the properties of definite integrals, evaluate the integral f:h: — 5ldx [4 Marks]

Solution:
8
Let! = [, |x — 5|dx

Itis seenthat (x —5) < 0on[2,5] and (x —5) = O on [5,8]. [1
Mark]

Hence, | = J’; —{x —5)dx + sz(x — 5)dx [ J’;f(x)dx = _[:f(x]dx + _[ff(x)dx] [1
Mark]
8

~fr-sa 4[5 -5,

[——25 2+1n] [32 -m——+25]

=5 [2
Marks]
By using the properties of definite integrals, evaluate the integral _[ul x(1—x)"dx [2
Marks]
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Solution:
Let! = [ x(1—x)"dx

al=f{-0(1-0-x)"d (=[] fx)dx= [} fla—x)dx) [1
Mark]

= [, (1= x) ()" dx

= j’ﬂl{xrt d x.rl+1:| dx

|:1..II.+'L xn+2]1
0

n+1 n+2

_ [ | 1

T ln+¥1  n4z
_ (n+2)—(n+1)
T (n+lin+)

1
T (n+1)in+2)
Mark]

[1

o
By using the properties of definite integrals, evaluate the integral _[07 log{l+tanx)dx [4
Marks]

Solution:

o
Let] = Elug(l +tanx)dx ..(i)

m
&l =[¥log [1 + tan G —_I'J] dx (= _l?f{'x} dx = fuuf(ﬂ — x) dx) [1
Mark]
n tan——tan x
=l Elug[l +—m—1+t;ﬁmnx}dx
m
- 1= a1+ )
[=[s1 = il
= _jﬂ_ﬂg[lﬂanxj X o

Mark]

m s
=1 = [#log2dx — [#log(1 + tanx) dx
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m
= = jn_*lug 2dx — I [From ..{i)] [1
Mark]

|

= 21 = [xlog2]}

21 Ilr1 2
= = —
4B
=] = g log 2 1
Mark]
By using the properties of definite integrals, evaluate the integral juz xy2 — xdx [2
Marks]
Solution:

Let] = jfx V2 — xdx

2 a a
le{z—x}ﬁdx -.'ujf(x}dx!f(a—x)dx

3 3 592
xF xZ
= Z(T)_TI 1
| K i

Mark]
3 542
= —xZ——xE]
]
Ao B
=—-(2)2 — - (2)2
3 5
4x247 2
“MAA_ 3y
3 5
_8z_evz
T3 5
_ 40I-2447
- 15
1647
BT [1
Mark]
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m
10. By using the properties of definite integrals, evaluate the integral JE{E logsinx — logsin 2x)dx

[4

Marks]
Solution:

m
Let] = _[EI[Z logsinx — logsin 2x)dx

m
= J = E{Z log sin x — log(2 sin x cos x)}dx

I
=] = E{Zlugsinx — logsinx — logcos x — log 2}dx

m
== jn?{lng sinx —logcosx — log2}dx ..[i} [1
Mark]
As we know that, (_[: f(x)dx = fua f(a — x)dx)
== E[lngsin (; — x) — logcos G . x) = IcgE] dx

T
o E{lng cosx — logsinx —log 2}dx ...{ii) [1

Mark]

Adding (i) and (ii), we get

21 = | (—log2 —log2)dx

l!:!ll--___‘l ral

7
=>2!=—210g2[1-dx
D

T

=2l =—2log2 [X]E

== —IDEZ[E]
2

T
=] =§[—E032)

O | 1]
=1 = ey
219832
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T 1
—- | [N — et =
I 3 I«:rg2 [2
Marks]
X
11. By using the properties of definite integrals, evaluate the integral jﬁ sin® x dx [2 Marks)
2

Solution:

Let | = [ sin® xdx

hl;‘n-'-la

since, sin’(—x) = (sin{—x))? = (—sin x)? = sin® x, hence, sin® x is an even function.

As we know that if f(x) is an even function, then Jr_u“ flx)dx=2 _l:l flx) dx
E
Hence, [ = Zj; sin? xdx
T 1—cos2x

Mark]

m

3
= J. (1—cos2x)dx

i

n

sin 2x72
= |x— 2,
T
=§—ﬂ—ﬂ+ﬂ
=§ [1
Mark]

T xdidx

12. By using the properties of definite integrals, evaluate the integral ju i [4
inx
Marks]
Solution:
" xdx
i 1+sinx -1
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[, i N o= [t
:;I_J- dx !f(x}dx nff[a x)dx

1+ sin(mr — x)
i
_ ® (m—x) ¥
=1=[ o dx i) [2
Marks]

Adding (i) and (ii), we get
r m
21 = j—_dx
1+sinx
i
(1—sinx)
] (1+sinx){1—sinx) *

= 2T =

b4

1-—sinx
:>2f=:rrj—2 dx
cos%x

0

bl 4

= = rrj{seczx— tan x sec x}dx
]

= 2I = mftanx — secx]|j = n[tanw — secm — tan 0 + sec0]
= 21 = mw[2]

== [2
Marks]

o

By using the properties of definite integrals, evaluate the integral _[_?Esin? xdx [2 Marks]
2

Solution:

Let] = Eﬂsin? xdx ..[J)

2

Since, sin’ (—x) = (sin{—x))” = (—sinx)” = —sin’ x, hence, sin®

Mark]

x Is an odd function.[1

As we know that, if f(x) is an odd function, then _j'faf{x]dx =0
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m

sl = fAsin’ xdx =0
3

Mark]

[1

2
By using the properties of definite integrals, evaluate the integral ju " cos® x dx [4 Marks]

Solution:
Letf = j'ﬂz?I cos” xdx ..{I)

cos® (2w — x) = cos® x
Mark]

As we know that,

fﬂhﬁx}dr =2 [§ F()dx, f f(2a — x) = f(x)
Mark]

=0if f(2a—x) = —f(x)

al=2f cosSxdx=1 qux%cnﬁxdx

Mark]

Again, using the same property, we have

=1 =2(0)=0 [+cos®*(r—x)=—cos”x]
Mark]

sinx—cosx

By using the properties of definite integrals, evaluate the integral _[0 T dx

Marks]

Solution:

T i m
let] = [Z %% gy (1)

0 1+sinxcosx

- :fsm{— x} msl{ ]
B _{1;._1_'_3!“[__1}':0;(

x (= ff{x}dx—f f[ﬂ—x}dx}
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ety UL
= [ = jc? COSx—Sinx dx m{”] [1

1+sinxcosx
Mark]
Adding (i) and (i), we get

z 0
2= |2———dx
-'rll 1+sinxcosx

=1=10D 1
Mark]

By using the properties of definite integrals, evaluate the integral J-: log(1l + cos x) dx

[6

Marks]
Solution:
Let] = fﬂnlug[l +cosx)dx ..[i)

m i a
= I= flng[l + cos(m — x)) dx jf{x}dx = If[a—x}a‘x

0 0 0
s = j-; log(1 — cosx)dx ..(ii) [1
Mark]
Adding (i) and (ii), we get
21 = Jlr;{lugl[l +cosx) +log(l — cosx)}dx
— S J’D“ log(1 — cos® x) dx
= 2F = j-ﬂn logsin® x dx
= 21 =2 [ logsinx dx
w9 = fﬂﬂ logsinx dx ...[iii) [1
Mark]
Since, sin{m — x) = sinx
~ =2 [Zlogsinxdx ..(iv) [Jlrﬂhf(x}dx 3. fﬂuf(x]dx, if f(2a —x) = f(x)]
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" "
= nglﬂg sin (%—x) dx = Zjlftug cosx dx ..(v) [1
Mark]

Adding (iv) and (v), we get
o

21 = 2 [2(logsin x + log cos x)dx
i

gidii= E{Eugsinx +logcosx +log2 — log 2)dx
hid

=T e j;?{iugz sinxcosx — log 2)dx

T "
gidii= Elugsin 2x dx — JrEf log2 dx

m

T —_—
= I = [Zlogsin 2x dx —log 2 [x]}

T
. o
= I = [Zlogsin 2x dx —log2 [2
Marks]

LletZ2x =1 = 2dx=dt

Whenx=llt=ﬂ,whenx=§,t=n

1 " n
e =3 fu Iagmlltdt—E]ugZ

1 ; b b
gili= = _jr; logsinx dx — ;lngz [ J’a fx)dx = _]"ﬂ ft)dt]
=1 =1-log2 [from (iii)]
=1=—Zog2
2 pE
=] =—mlog2 1
Mark]

Vx

i 2 5 il
By using the properties of definite integrals, evaluate the integral ju ma‘x [2
Marks]
Solution:
tetl = [ =—"—dx ..{i)

0 yx+va—x

As we know that, U; f(x)dx = JFE:! fla — x)dx)

www.vikrantacademy.org

Page 172 0of 211




18.

YWil—X

_dx ...{ii)

Vvi—x+yx

Hence, | = _[;

Mark]

Adding (i) and (i), we get

i Vr+ya—x
2l = —
"Iru‘ YIEyid—x

=2I= [, 1-dx
= 21 = [x]§
=2l=a

it
Mark]

VIKRANTADAD=MY"

[1

[1

By using the properties of definite integrals, evaluate the integral _[:|x — 1|dx [4 Marks]

Solution:

I=[]x— 1]dx

ltisseenthat, (x— 1)< 0Owhen0<x<land(x—1)=0whenl=x <4 [1
Mark]

Hence, | = _[UIII — 1ldx + f:lx — 1|dx ( _I';f{x]dx = fulf{x]dx 4 -Ir:f(ﬂ d_}{) [1

Mark]
= [} —(x— Ddx + ['(x — 1)dx

2+,
=slx——| +|>—=x
[ 2 lg 2 i

S g 2
& S e S

1 1
=1--4+8-4~-+1

=5
Marks]
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18. Show that j’uuf(x)g{x)dx =7 _[ﬂaf[x}dx. if f and g are defined as f(x) = f(a — x) and

20.

glx) +gla—x) =4
Marks]

Solution:

Let] = _fﬂuf[x}g(x)dx (i)

=1=[fla—x)gla—x)dx (v [; fx)dx = [ f(a—x)dx)

= fnuf(x}g{a —x)dx ..(ii)
Marks]

Adding (i) and (ii), we get
21 = [ {f(x)g(x) + f(x)gla — x)}dx

= 21 = [ f(){g(x) + gla — x)}dx

=20 = [ f(x) x4dx [+ g(x) +gla—x)=4]
=1=2 ] f(x)dx

Hence, _[UH flx)g(x)dx = 2 _[ﬂ fFx)dx
Marks]

"
The value of [*;(x* + x cosx + tan® x + 1)dx is

Marks] ]
(A) O
(B) 2
(C)m

(0] 1

Solution:

o

Let] = EE(IE + xcosx + tan® x + 1)dx

F
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VIKRANTADAD=MY"

o " m o
=1 = [*2x?dx+ [*xcosx + [*stan’ xdx + [ 1-dx [1
2 F 2 F

Mark]

As we know that if f(x) is an even function, then Jlrfﬂ flx)dx=2 _[; f(x)dx

And if f(x) is an odd function, then Jlr_ﬂa flxldx =0 [1
Mark]

3

Here, x°, x cos x, and tan® x are odd functions and 1 is an even function.

Hence, I—[]+D+l]+2_||r£1 dx
X

= 2[x12

= T =T

Hence, () is the correct answer, [2

Marks]

" ;
The value of jglug(ﬁggmx) dx Is [4

Marks] e
(A) 2
(8)2
(€)0

(D) —

Solution:

- 4+3sinx !
Let] = Elng(H}fnﬂ)dx i)

s 4+3sin(=—
=1 = [Zlog [4”3 o= _x}] dx (= [ flx)dx = f fla —x)dx)
4+3cosx i
b E(4+3Sinx] %ol [2
Marks]

Adding (i) and (ii), we get
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2F=_]r§{'[0g -i+35inx)+

4+3 cOSx

log (G- ane)) &2

m i

4+35I0nx &+3 CO5 x

=21 = [Z1og( x Tt
ﬁ; 8 4+3cosx 4+35inx

i
= 2[ = [?log 1dx

m
::-Zf:jgﬂdx
= =1

Hence, () is the correct answer.
Marks]

Miscellaneous Exercise on Chapter 7

Integrate the function
Marks]

I—Ig

Solution:

We need to integrate

x—x*
1 - 1
Jre b L
Mark]
1
Let;— =1
:;—%dx=dt
X
:rd—;——ldt
X
Mark]
frad
Hence, de:_i ?dt
=—Elll::g|t|+i."

- —%Inglxiz— 1[+c

1—x*

+ &

=—llo
2 & xs
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Marks]

Integrate the function

Marks]

vxta+yx+h

Solution:

1
We need to integrate ———
VETa+x+D

1 B 1 % yrx+a—vx+h
Vitd+vx+b yr+a+vr+lh Jr+a—va+h

_ vIx+id—yx+Db
T (x+a)—(x+b)

t\.'x+u—u'x+ﬂ;|

a—hb
Marks]

ﬂJ; _f[a.fx+a—\"x+b}dx

yr+a+yx+h a—b

+C

3 3
| (x+mi {x+b)Z
= (a—b) E] 3

2

== B}[[x+a}z—{x+b] ]+E

Marks]

1 : a
Integrate the functlunm Hint: Putx = =

Marks]

Solution:

1
We need to integrate S
g nyarxr—x

Letx:%:dx:—r%dt
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N o
Mark]
1p 1
= ij'ﬁdt
= ——[2vE=1]+¢
a
Mark]
=—l[z |'5—11+c
a x
- it I
a X
Mark]

1
Integrate the function ———=
x3{x¥+1)d

Solution:

1
We need to integrate ———
x4 1)

Multiplying and dividing by x 2, we gat

3

B L .1L""*|:.1L"*\1-1j|_T
xI-x‘3ix"+l]§ A S
Mark]

=1
_ fxt41)s
= x-“-{x“}_%

£l
_ 1 fxt4ayTa
T x5\

Page 178 of 211
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={1t5)

Mark]

Let%zt:ﬁ—isdx:dt::i_dx:
X X x=

3

1 1\7§
——dx= [ (14+5) ‘ax
x2(xd41)3 i *

Mark]

1

= : 1 3d
S +:£ L
4,[{ ) #

1

ot

L
[{ur]i

Integrate the function %
xT+x3

Marks]

Solution:

it

Hint:

We need to integrate

Let x = t° = dx = 6t°dt

=

xT4+xd

% L
x3(1+xb}

dx .= | dx

Mark]
&L=

= j-r2u+r]

=H}

Mark]

rJ
(1+L)

dt

Page 179 of 211
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i- 1
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x3

i
14 x6

)
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[1

[1

St x =15 [4

[1
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On dividing, we get

frdx=6{(t? —t+1) -]t

xI+yd 1+t

= 6[©)~(©) + e voan ]

2 2 z a
= 2x%— 3x3 + 6x5 — 6h:tg(1 +x-s] e

1 1 1
= 2Vx — 3x§+6x‘n—6|ag(1 +x3)+C
Marks]

hix
Integrate the function GAa39)

Marks]

Solution:

Ex

We need to integrate ey T S

Sx A Bx+C

Let e — e T ey )

=5x=A(x2+9)+ (Bx+C)(x+ 1)

=>5x=Ax*+9A+Bx*+Bx+Cx+C
Mark]

On equating the coefficients of x2, x and constant term, we get

A+B=10
B+ C=5
9A+C=20

After solving these equations, we get

1 1 9
A=—E,H=Eﬂﬂ-dc=—

2
Mark]

From equation (i), we get

X 9
S5x =1 273

(x+1)(x2+T3) . Z{x+1) ([x2+9)

Ex - 1 [x+9)
ILx+1J[x2+?}dI - J [2(r+1} El:x‘-l-'}]]
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1 1 x 9 1
—5loglx +1] +Ejmrix +Ejmdx

2x
x40

1 1 9 1

—Lloglx + 1] + 2logjx? + 9| + 2. 2tan X 4+ €
2 4 2 3 3

= —Ellug|x +1] +ilng[:x2 +9) +§tan-‘;—f+ C
Marks]

sinx
sin{x—a)

Integrate the function

Solution:

We need to integrate —
sin{x—a)

letx —a=t=dx=dt

sinx sin(f + a
f_mr:fg,ﬂ

sin{x — a) sint

sintcosa + costsina
s f dt

sint

= [(cosa + cott sina)dt
Marks]

= tcosa + sinalog|sint| + C;
= (x — a) cosa + sinalog|sin{x — a)| + €;
= xcosa +sinalog|sin(x —a)| —acosa + C;

= sina log|sin(x —a)| + xcosa+C
Marks]

Slogx_ ,4logx
Integrate the function g—ﬂ—ei—

pIloExY_,2logx
Marks]

Solution:
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pSlogx_aalogx

We need to integrate oo

eSlogx_aalogx = gtlog xl:et':'g'r—lj
pilogr_g2logx = p2log xtfing.r_lj

Mark]

Eztngx
— glogx*
= _x'z

pilogx_galogx

4
dx=_,|rx2dx=x?+[?

- J- gllogx_p2logx

Mark]
. COs x
9. Integrate the function S e
Solution:
COSx
We need to integrate = g

Letsinx =t = cosxdx=dt

J’ (Wil = Jr dt
Va—sin® x JIZPE—(0)2

Mark]

e
sin=" |
2

= sin~? (ﬂ;x) +:€
Mark]

TS SRR |
10. Integrate the function kel el

1-2sin® x cos® x

Solution:

sin® x—cos® x
We need to integrate ————
1-Z8in” ¥ cos® x
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11.

sin® x—cos® 2 {sin® x+cos? x)(sin® x—cos* x)

1-2sin xcos?x ~ sin? x+cos? x—sin? x cos? x—sin® xcos? x

Mark]

(sin® x+cos® x)(sin® x+cos? x)(sin® x—cos? x)
(sin? r—sin? x cosd x)+(cos? r—sin? x cose x)

(sin* x+eos® x)(sin® x—cos? x)
T sin? x{1-cos? x)+cos? x{1—sin? x)

—(sin* x+cos* x){cos® x—sin® x)
(sin? x+cost x)

= —cos2x
R )
J- sin’ .xzcns ;’ dx =J-—ECISEX i i _S:n2x+ C
1-25in*xcosx 2
Mark]
Integrate the function

cos(x+a)cos(x+b)

Solution:

We need to integrate DI

Multiplying and dividing by sin(a — b), we get

1 [ sinfa—b) ]

sin{a—b) Lecos{x+a) cos{x+b}
i 1 'siulixi-n}—{xﬂ?]]]
sinfa—b) Leos{x+a) cos{x+b)
i 1 [sin(x+a)cos{x+b)—cos(x+a)sinlx+b)
sinfa—b) | cos{x+a)cos{x+b)
1 [sin(x+a) _ sin(x+b)

sinfa—b) Llcos{x+a) coslx+b)

1
= m[tan{x + a) — tan(x + b}]
Marks]
1 — 1 LI
fmstxi-a}ms{xfm fhe = sinfa—b) “tan{x *: a} tantx * b}] dx

1

= [—log|cos(x + a)| + log|cos(x + b)|] + C
|cos{x+b)|
leosix+a)l

S ot o1

sinfa—b)
Marks]
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12,

13.

3
Integrate the function —

v1-—xH
Marks]

Solution:

3

We need to integrate ——
yi1—x®

Lletx* =t = 4x3dx = dt

x? 1 dt
> =t =3l =
Mark]

. ;
=—sin L+
4

= %sinﬂ{x“) +C
Mark]

X

Integrate the function PPET T

Marks]

Solution:
i

We need to integrate (1+eX)(2+e%)

leteX =¢ = gXdx = dt

er o dt
s f[1+exj{2+e’-’) x‘f{r+1}(r+2}

[+ —(e+1)
) o (t+1)(t+2)

1 1
=) [[Hl}_ [r+2J] dt

Marks]

=log|lt + 1| —loglt + 2] +C

t+1
—] +C
t+2

= log
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+C

Z4e¥
Marks]

1+et
:||

Integrate the function

Marks]

(x2+1pxZ+4)

Solution:

We need to integrate GG

] 1 _ Ax+B |, Cx+D
T l241)(x244) T (x241)  (xi+4)

=1=(Ax+B)(x +4) + (Cx + D)(x2 + 1)

=1=Ax 4+ 44Ax + Bx* 4+ 4B+ Cx*+ Cx+ Dx* 4+ D
Mark]

On equating the coefficients of x?, x?

. x and constant term, we get
A+C=0

B+D=10

44+C =0

4B+D=1
Mark]

After solving these equations, we get

1 1
A=08=2,C=0andD =—7
Mark]

From equation (i}, we get

1 1 1
(x2+1)(x2+4)  3{xl+1) = 3I(x2+4)

I;dx':%f : dx—%j- L dx

(x2+1){x244) 2241 x244
1 1 — ¥*
=—tan"ly——-tan" 14 C
3 2
1 e =
=—-tan " "x—-tan " =+C
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15.

16.
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Integrate the function cos?x e'°85in~ [2 Marks]
Solution:
We need to integrate cos’x e'°81"* = cosx sinx
letcosx =t = —sinx dx = dt
= [ cos® xe'®85"*dx = [ cos? x sinxdx [1
Mark]
i —f t3dt
4
SR
4
e |
F= K [1
Mark]
Integrate the function e 8% (x* 4 1)? [2
Marks]
Solution:
3
We need to integrate 198 ¥ (x* 4+ 1)1 = gloBx" (x* + 1)1 = erﬂ]
letx*+ 1=t = 4x3dx=dt
l x?
3logx b ey
=i | & s S VR S dx
Jerereat + vtan = [y
1 cdt
=3l o
Mark]
11 lt] +C
=-lo
708
1 4
s Eluglx +1|+C
¥ 4
= ;Eug{x +1)+C [1

Mark]
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17. Integrate the function f'(ax + b)[f(ax + b)]"

18.

Solution:
We need to integrate f'(ax + b)[f(ax + b)]"
Let flax+ b) =t = af'(ax + b)dx = dt

= [ f'(ax +b) [f(ax + b)]"dx = — [ t"dt
Mark]

ti"l+l

1
=— +C
]

n+1

1 n+1

= (flax+b))  +C

ain+1)
Mark]

1
Integrate the function =———
y sin” xsin(x+a)

Solution:

1
We need to integrate —————
y sin® x sin{x+a)

1 1

sinx sin(x+a) y 8ind x(sin x cos a+cos x sina)

1
vsin®* x cos a+sin? x cosxsine

1
sin? xyeosa+colxsina

cosec? x

VoS a+cotx sin o

Marks]

let cosa + cotxsing = t = —cosec? xsina dx = dt

J- 1 cosec’ x
o T e = j’—'—'_
sin? xsin(x+a) yoosa+colx sina

s 1
T sinad T
=1
- sinea [Eﬁ] +C
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19.

= _—1[2~Jmsrx + cotx sinaI +C

sina

= Ccosx sina
= Jmsa+—+£‘

sina sinx

+E

e - Js:’uxms a+Cosx sina

sina sinx

2 sinfx+a)
i 25 el 4
sina sinx

Marks]

sin~Yyx—cos 1t x

Integrate the function — = —,x € [0,1]
sin~tyx+cos 1y
Marks]
Solution:
im—1 =1 T
We need to Fntegratew.x € [0,1]
sin~Yyx+cos x

sin~Yyx—cos X
tetl = |

sin—lyx+cos—1Jx

1

As we know that, sin”'x + cos™1x = g

s = 8
Hence, sin~ 1 4/x + cos '\E:E

Mark]

— 5 = f Iig—l:ns—'l ‘-"EE}—L‘QS—J VT R
2z

Rt [ oo -1

—;j(E 2 cos \-'T)dx
2 m 4 -1

=—-2[1-dx——[cos™ Vxdx

=x—%jcus'1\f}dx i)

Mark]

Letl; = [cos™'v/x dx

Also, consider x = t% = dx = 2t dt

ﬁflzzfcns“t-tdt
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20.

S T T Sl (i ]
—2[::05 s Jﬁ* —dt

7
Mark]

=t cos it 4 |

Ez
—— ¢t
vi-t<
1-14-1

Ficer O

= cos 1t = |
= t?cos™ t — [VI—t2dt + [ =t

¥ t o ke
= t% cos lt—?."l—fz—ism 1t +sin~ 1t
2 1 t
= t?cosT E—Ew'l—t2+551n‘ t

= X085 ﬂ—‘;—xul —x +%5in‘1 Vx
Mark]

From equation (i}, we get

I=x —%lxcns“‘ ﬁ—‘;—xw.l'l —x +%5ir1_1 ﬁ]

4 ) Vet 1 . _
=x——[x(§—sm 11..".1:]— IZI + sin 1»"}]
o

P —~ 2 2 .
=x—2,r+?xsm'1 ~.-"x+;‘-.fx—x2—;5|n'1v";
— g2 _ P Nl 7

= x-trv[l[lr 1) sin \."E]+H\fx x*+C
=22 itV + 2V —x2—x 4+ C

w T
Marks]

1— =
Integrate the function |—=
14yx

Solution:

-
We need to integrate ”.i

14+yx
1—+x
Let —_[ T-.-}dx
Again, let x = cos’ 8 = dx = —2sin 8 cos 6d#

Mark]
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21.

I=[ |28 (_35ind cos@)d6

1+c0s 8

! 8

z 2

e | anzsmﬂcusﬁdﬂ
ZfUS

a k
=kl | tan - sin B cos 6d8

hlil—

(2 smg Cos g) cos df

= —zj
= —4fsi|12%cus 6dg

= —4_|'sm2 (2 cusz—— 1) de
| (2 sin ;ms g— sin® Jd&

= B[ sin?2 22
= —8 [ sin” - cos” S d@ + 4 [ sin”_d6

= —2 [ sin 46 + 4 [ sin*Z d6

:_2_'-(1 mszg)dﬁ'+4f1 :nsﬂda

Marks]
_9 __:.anEI]+4[__smﬂ +C
=—E+s"'m+25—25inﬂ+f

:H+gi';—w—25iuﬂ+f

2sinfcosd

=E+f—251n5‘+1“:

=8+v1—cos?8-cosd —2V1 —cosZB 4+ C
=cos IWx+V1—x-Vx—2V1—x4C

= 2VT—x4cos iyx+ x(1—x)+C
=21 —x+cos Wx+Vx—x24C

Marks]

2+5in2
Integrate the function LR

1+cos 2x
Marks]
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22,

Solution:

2+sin 2x
EI

We need fo integrate
1+cos2x

Let, ] =Jr(wj e’ dx

1+cos2x
2+Z2sinxcosxy o
T | kil T
Zeos?x

1+sinxcosx
s e
cos* x

= [(sec? x + tan x)e™
Marks]

Let f(x) = tanx = f'(x) = sec?x
~I=[(f(x)+ F'(x)]e*dx
=e*f(x)+C

=e*tanx+C
Marks]

X 4x+1
Integrate the function D)
Marks]
Solution:
x4x+1

We need to integrate e D)

1)

vk 24+l ol B c
O D iz+2)  (x+1) | (x#1)E ' (x42)
Mark]

S22 +x+1=Ax+1D(x+2D+Bx+2)+Cx2+2x+1)
=x2+x+1=AxT+3x+ 2 +B(x+2)+C(x*+2x+ 1)
2yl 4+ +1=(A+C)x2+(3A+B+2C)x+(2A+2B+C)

Mark]

After equating the coefficients of x2, x and constant term, we get

A+C=1
3JA+B+20=1
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23.

2ZA+2B+C =1
After solving these equations, we get

A=-2B=1andC =3
Mark]

From equation (i}, we get

4xel =1 + 3 1
[x+1020xc+2)  (x+1)  (x+2)  (x+1)2

ex+l

HIE0GE; -[ (x+1)2(x+2) xr+1

= —2loglx + 1| + 3loglx + 2 - —= +C

Mark]
1_
Integrate the function tan™! T::
Marks]
Solution:
-1 =
We need to integrate tan 3 :t

i -1 JE
Let] = [ tan “xdx

Again, let x = cos 8 = dx = —sin 6d8
Mark]

I=[tan?! II:%::S{—sianH]
e
2 5in*—
=—[tan! 2 sin 6d6
Jan PP L

g ..
= — [tan™" tan3 - sin 6d6

=—=[8-sin6ds
Mark]

1
=—-18 (—cos8) — [ 1-(—cos8)da]

- —é[—ﬂcusﬂ+sinﬂ] ¥€

dxr=—-2[——dx+3 [

VIKRANTADAD=MY"

[1

1
(x+2)

1
[x+1)2

dx + | dx

[1

[4

[1

[1

(using integration by parts)
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1 i1

=EH£‘DEH —Esmﬂ +C
I, 1

= ~cos 'x-x—zvl—x1+{?

zgcos‘lx—lv'l —xi4C

2

=%{xcu5_1x—v1—x2i+ﬂ'

Marks]

VxZ+1log{x*+1)-2log x|

x4

Integrate the function

Solution:

VaZ+i[log(x?+1)-2log x|

3

We need to integrate

VeZ+1flog(x*+1)-2logx] _ Va¥41 [log(x® + 1) — log x*]

x4 x4

- s (22)

— ”I?Ing(l +xi£)

4

=3 [Etliog(14.2)

1 1 1
== 1+Flng(l+;)
Marks]

letl+ L~ =t=Z2dx=dt
x X

[T+ 1flog(x? = x
5 :J-'-. +11 g{x:lj zlog ]dx

Mark]

1 1 1
=[5 [1+5log(1+5)dx
= —~[VElogt at

1
= —-[t2-logt dt
Mark]

Using integration by parts, we get
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25.

= —%[Iﬂgt [ tide — [ E(%Eugt)_[ t%dt}dtl
=—%-lngr ——_[— —dtj|

o B
= —2[3til0gt E_[tzdt]

1f2.c 4.
——E_Efﬂl:ﬂgt—af-f]"i'f
1:2 3.3
=—§IJ|DET+EEZ+E

12 2
=—Eti []ngf—; +C

=—2(1+% ][lug(1+ =) -3 +c

Marks]

_—
Evaluate the definite integral _Er ex( gmx) dx
2

1-cosx
Marks]

Solution:

f_J- (1 smx)a.x

1-cosx

’ X,
1-2 5in- cos=
b - r
=[x e* (—*z—") dx
2

2sin®=
2

2%
= e"( R cuti) dx
3 2 2

X

Let f(x) =— cutE

= f'(x) =— (—%mseczg) = %mseczg
Mark]
1= [T e*(f(x) + f'(x))dx
Mark]
=[e*- f(0)]r

3
=— [ex - mt;—(];

z
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=— le“ * fntE - e% » ccrtf]
2 4

=—[e“xu—e%x1]
o

= g2
Mark]

sinxcosx

m
26. Evaluate the definite integral [+ dx

cos? x+ sin? x

Solution:

m A
sinxcosx
letf = |s————dx
jﬂ_ms“ r+sin?x

x lsinxcosx)

pelivde - -,
:hlf:jn_., cos x dx

{cos® x+5in® x)
costx

I::I.n.vrsrr.-l::‘Z
-1 = [

1+tan*x
Marks]
lettan?x =t = 2tanxsecZ x dx = dt
Whenx =0,t =0, whenx—% =

_I_l 1 dt
T T 290 1412

Mark]

1 2
= E[tan i

= %[‘u:an‘1 1—tan™10]

cos? x dx

27. Evaluate the definite integral jﬂ e

x+4sint x
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Solution:

T
cos® x

Let] = -[CTms-f x+4sint x dx

T

cos® x
— N Sl ——dx
-[El_u:uglx+4{l—cnslx]

= cosx
1= i

cos? x+4—4cosix

-1 5“4—3 cos? x—4

= =
3 40 4-3cos x
N ] n
-1 r=4—-3cCc05°x 1 = &+
Sl=—[t——dr+-[:——
3 °0 4—3cos°x 30 4-3cos°x
i1 m ]
-1 = 1~ 4sec’x
s I=""[Fldx+-[Z7—*
3 jﬂ' 3Jﬂ 4 secd x—3
-1. -3 4seciy
e
3 0 g{1+tan®x)-3
fLd 2
1 4 2 288C°x
S l=—=—4- st el
& 3 E1+4tan¢x (i)
Marks]

fig 3
2zectx
Mow consider, |2 ———

J;1+4tah1x

Let 2tanx = t = 2 sec’ x dx = dt
Whenx =0,t = ﬂ,whenng.t—! oo
Zsectx _ o, rIE

JU 1+4tans x -[ﬂ 1412
Mark]
= [an~ 1]
= [tan"!(wo) — tan~1(0)]
Pt L
i
Hence, from (i), we get

=3[ -5

Ma-rk]

o
3 Sinx+C0sx

28. Evaluate the definite integral J-EJ
L

vsin2x

Page 196 of 211

VIKRANTADAD=MY"

[2

[1

[1

[4 Marks]

www.vikrantacademy.org




29.

Solution:

m

Let! = [?
1]

sinx+cosx

Y5in 2x

m
3 (sinx+cosx
Spepronees

3 V-i—sin2x}

3 1
T sinx+cosx
=1= J’rf{ 7
3 ¥ -(—1+1-2sinxcosx)
T T
T [sinx+cosx)
= f = _[I'I!‘ 7 -
3 v 1—(sln® x+cos® x-2 sinx cos x)
m : it
7 (sinx+cos
= ] = [FGENSCREEN
% v 1-(sinx—cosx)?
Mark]

Let (sinx —cosx) =t = (sinx + cosx)dx = dt

T 1—3 w 43-1
Whenx:—.t:(— whenx:—.r:( )
6 2 3 2
V3-1
s it
13 12
2
V-
: dt
A 2
il J-_ 1) 112
&
Mark]
1 1 ...
As — — hence,;m an even function.
y1-(—t) v1-it? vi=t

As we know that if f(x) is an even function, then

8 flo)dx =2 ) f(x)dx

Vvi-1

:5'_,:2_'-‘: it

o yi-t?

1

vi—
= [2sin” ! tl,*

= 2sin~1 (ET_i)
Marks]

dx

Vidx —1.";

1
Evaluate the definite integral ju
Marks]
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30.

Solution:
1 dx
cons Iﬂ Vitx—x
o J-1 1 (Vitx+/x)
i L] {x'm—'.-';] [".l'mi'u"z}

Mark]

e [
1y1+x+yx

o 1+x—x

= [INTFxdx+ [} Vxdx
Mark]
51 341

- a0+ Boo]
Mark]
- o~ 1] 2

. A
= 5{2}1
_ 22y

3

li\ri

3
Mark]

L

Evaluate the definite integral [* BN hcos o

0+165in2x

Solution:

|
Sinx+CosSx

Let]/ = | s ————dx
jﬂ_9+16$m2x

Again, letsinx —cosx =t = (cosx + sinx)dx = dt

Whenx =0,t =—1, whenx = 0

&=

T

= (sinx — cosx)? = t2
Mark]

2y —2sinxcosx =t

= sin? x + cos
=1 —sin2x = t2

=sin2x=1-—1t2
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dt
al= J-—‘l 9+16{1-L2) [1

Mark]
_j- dt
-19416—162
_j- dt de
—125—-1612 —1{5)2—(4r)*
_1[1 |5+4t|]”'
1

= 2lz(5) "B [5—at

- &fosc) - o]

1
W log9 [2
Marks]

T
31. Evaluate the definite integral JE sin 2x tan™ ! (sin x) dx [6 Marks]

Solution:
Let! = j_sm 2x tan~(sin x) dx —f2 2 sin x cos x tan™(sin x) dx

Again, letsinx =t = cosx dx = dt

whenx=GJt=ﬂ,whenx=g,t=1

=1=2[ ttan}(t) dt ..i) [2
Marks]

Now, take [ £-tan~' tdt = tan"'t- [ tdt — [ {Z (tan~* t}jta‘r]dt

rz

i | T 2
=tan L j’mz —dt
_ t*tan” ——JrHH -1

E 142
t2tan—?

T

_ titanT'i

P
- % t+2tan t

g e _[tantt ¢ T
= [, trtan~' tdt = [—2 = tan t], [2
Marks]

1m T
=gty b
www.vikrantacademy.org
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1 [:IT 1] B 31
212 T 2
From equation (i}, we get

12511
Marks]

Evaluate the definite integral fu" ﬁ
x x

Solution:

m xtanx
Let I = o
-[ﬂ secx+tanx

x ..[i)

1= oo ddx (+ [ f(x)dx = [ fa—x) dx)

sec(m—x)+tan{m—x)

1= (oI

—{secx+tanx)

w{m—x)tanx
0 secx+tanx
Marks]

— o

dx ..(ii)

Adding (i) and (ii), we get

T wtanx
= e

-'rEI' secx+tanx
Mark]

ginx
T =
e COS X
=2l = Ir..lru 1 sinE dx
COSY COSX

T sinx+1—-1
=22=xf"—— —
0 1+sinx
m mw
= = 5 = =
21 “Jru. 1-dx rr_[u i
T 1-sinx
=2l =n[x]F —= .
[ ]ﬂ 0 cos“x

=2l =’ — rr_]rﬂn{secz x — tanx sec x)dx
Mark]

= 21 = n? — wltanx — secx]]
= 2] =n? — altanm — secw — tan 0 + sec0]
=2 = —n[0—(=1)—0+1]

=2l =mw?—2m
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33.

= 2] =ualmr— 2)

:‘rf=E{JT—2]|

Marks]

Evaluate the definite integral _[:[IX — 1|+ |x—2]| + |x — 3|]dx
Marks]

Solution;
Let] = ['[lx — 1] + |x — 2| + |x — 3|]dx

4 4 4
=H’:J'l|x—l[r;i'Jr:+_|"1 |x—2tdx+fl|x—3|dx

f = fl +I2 +I3 ...{I}
Mark]

where, Iy = [['|x — 1]dx, I, = [ |x — 2|dx and I; = [ |x — 3|dx
Mark]

I=[1x - 1]dx
(x—1)=0forl=x=<4

o dy =[x = Ddx

]

= fy = [5—4——;+ 1] =2 (i)

Mark]

I = [lx — 2]dx
x—2=z0for2<x<4andx—2<0forl<x<2
aly = [}2 - x)dx + [ (x — 2)dx

4

o= [pe-2 + [

sh=[t-2-2+]]+[B-8-2+4]

::'"Z: + 2 =

Mark]

ba | LA

...iii)

P | =
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34.

Iy =[x — 3|dx
x—320for3=x<4andx—3<0forl<x<3

wly= [[(3—x)dx+ [[(x— 3)dx

3
XZ

= [; = [3)(——

2

F 3]4
S
£ 3

1
1. =19 ? 3+1+E 12 9+9
= = e e = e
R ’ 2 2] [ 2 ]

1 [
=hL=[6-4+[3]=3 .
Mark]
From equations (i), (ii), (iii) and (iv), we get
9 5 5 19
I=ztzt:%
Mark]

3 d 2 2
Prove that [, x—x =3 +log;

(e+l)
Marks]

Solution:

ar=

1 x<{x+1)

= 1 A B C
o e i ST
Mark]

=1 =Ax(x+ 1)+ B(x + 1) + C(x?)

=] =Ax? 4+ Ax + Bx+ B + Cx?
Mark]

After equating the coefficients of x2, x and constant term, we get

A+C=0
A+B=10
B=1

after solving these equations, we get

A=-1C=1andB =1
Mark]
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35.

1 =f 1

e +
2x+1) x 22 (x+1)

='*f=f3 1 1

1
1 [_I e [.—<+1]de
Mark]

1 3

—. [—Ingx——+lug(x+ 1}]
X 1

1 (x+1) 113

o8 X X1q

~tog(5) —3 —1og(7) + 1
=Weglog TEls

2
=Ing4—|ugE—Iug2+§

2
=IugZ—Ing3+§

= (2]+2
R
Thus, its proved
Marks]

1
Prove that -[u xeXdx =1
Marks]

Solution:
1
Consider [ = fﬂ xe* dx

Using integration by parts, we get

I=x ful e*dx — _fﬂ' {(ﬁ (x}) | Exdx} dx
Mark]

1
= [xe*]} — jexdx
D
L

= [xe*] 18
=g—g41
=F
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36.

a7.

Therefore, it's proved
Mark]

Prove that EI x17 cos* xdx = 0
Marks]

Solution:

1
Let] = j'_lx” cos”* xdx

Again, let f(x) = x'7 cos* x

= f(—x) = (—x)7 cos*(—x) = —xV cos*x = —f(x)

Hence, f(x) is an odd function.
Mark]

We know that if f(x) is an odd function, then _[_“ o (x)dx=10

1= J-_li x17 cos* xdx =0

Hence, it's proved.
Mark]

T

= _z
Prove that fnf sin“xdx = S
Marks]

Solution:
T
Consider I = [2sin? x dx
m
I= Esinzx sinx dx
o
= J#(1 — cos® x) sinx dx

T L8
= fZas O [T U

Jru sinx dx .-Iru. cos“x - sinx dx
Marks]

4
T z

=[— cnsxlg +

ros? x
3
o
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38,

a9.

—1+1[1]—1 1—2
B 3 7 3 3
Thus, its proved

Marks]

i
Prove that [# 2 tan® xdx = 1 —log2

Solution:

m
Consider | = jﬂT 2 tan3 xdx

LT
s 2J~I:ITI:.-e1n xtanxdx

o
4

=t Ef(seczx — 1) tanx dx
0

n R

=2 [#sec’xtanx dx — 2 [ tan x dx
Marks]
R
tan? x|* n
= 2 + 2[logcos x] 3
L

m
=1+2 [lug MSE_ log cos ﬂ]

=1+2

1
Eagﬁ —logl

=1—log2—logl=1—1log2

Hence, it's proved.
Marks]

L einlxdy =% —
Prove that Ju sin” " xdx = = 1
Marks]

Solution:
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40.

Let’s consider | = _II:' sin™! xdx
1,

=1= [ sin"'x-1-dx

Mark]

Using integration by parts, we get

1
v1—x?

- xdx

1
I =[sin"1x-x]} —f
i

— 1.1 (-2
= [xsin tx]i+= 2T

07 gdo iz
Mark]

Againlet1—x% =t = —2xdx = dt
Whenx=0,t=1,whenx=1,t=10

0dt

= o—1 a1 3 1
I =[x sin x}.].+21wff

Mark]

o i o
= [xsin x]D+E[2JE]1
=sin (1) + [—ﬁ]

Hence, it's proved.
Mark]

1
Evaluate [ e **dx as a limit of a sum.
Marks]

Solution:

E g
Let’s consider | = -'IrI] e* Wy
We know that,

[, Fdx = (b~ @) lim 2[f(a) + f(a+h) +

b_
Where, h = Tu

For,a=0,b=1and f(x) =e? ™3

VIKRANTADAD=MY"

[1

[1

[1

[1

o+ f(a+ (n—1)h)] [1 Mark]
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1—-0 1

= h = e [1
n ft
Mark]
- [ e? ¥ dx = (1-0) lim = ~[f(0) + £(0 + h) + -+ f(0+ (n— Dh)] [
Mark]
= lim —[e +e23 4 ...93—3{H—l}h]
H—=@ 1
= lim —[ez{l +e73h 4 g6 4 g~ | ... p=3(-Dh}]
A—+00 71
o “[*"m}h]
o Il—(e‘“‘j [1
Mark]
I 3
oY 1—en™
= lim — ‘e —
S l—e™n
11 S
= rEi—[‘-:}:-E 3
l—enm
1 1
=ez(93—111m—[ . ]
n—=oo |
g n—1
=e?(e™?—1) lim (——) 3n
n—soo SrBY
e n—1
3
_EI{E—H 5z 1) . _H
= llT[Iﬂ 3
= ¢ "=
_EI(E—EI
-5 [im ]
B e
o
-
o (E g) [2
Marks]
5 s —is equal to [2
eX+e
Ma-rks]

(A)tan~1(e*) + C

www.vikrantacademy.org
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(B)tan e )+ C
(C)logle* —e ™)+ C

(D) log(e* +e ™)+ C

Solution:

(A)

g

; dx
Consider | = J'exﬂ,_x dx = .III-QZI.'.]_

dx

Again, lete* =t = e'dx = dt

dt
B y= J 1+t
Mark]
=tan"1t+C

=tan Ye*)+C

Therefore, (A) is the correct answer.
Mark]

j- cos2Zx
(sinx+cosx)®
Marks]

(A)

(B) log|sinx + cosx|+ C

dxis equal to

=1
sinx+cosx

(C) log|sinx —cosx| 4+ C

(D)

1
{sinx+cos x)?

Solution:

(B)
cos2x

Consider | = ——
(cosx+sinx)*

cos® x —sin® x

(cosx + sin x)2

(cosx + sinx)(cos x — sinx)

(cosx + sinx)?
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43,

B J- cos r—sinx
“ d ensx+sinx
Marks]

Also, letcosx + sinx =t = (cosx — sinx)dx = dt
Mark]

dt
ey a—tl| e

t
= log]t] + C
= log|cosx +sinx]| +C

Hence, (B is the correct answer.
Mark]

if fla+ b —x) = f(x), then J':x fx) dx is equal to

a+h

(A) 22 [V £ (b — x) dax

a+h

(8) 21, f(b +x)dax

]

(€©) 52 [} Flx)dx

a+h

(0) 22 [} F(x) dx

Solution:
(D)

Consider | = j:rx flx)dx ..

VIKRANTADAD=MY"

[2

[1

[1

[4 Marks]

I= ], (a+b—x)f(a+b—x)dx ( 2 fxydx = [° fla+b —x]d.x) [1

Mark]
b
= I= f{ﬂ-l— b—x)f(x)dx

=[=(a+b) _[: flx)dx —1 [using (i)]
Mark]

b
=1+1= (ﬂ+b}jf|[x}dx
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h
— S {ﬂ+b)jf{x}dx

- 1= e

Hence, ([}) is the correct answer, [2
Marks]

44. The value of _[ul tan~1 (iix

[4 Marks]

- )a’x is

—yZ

(a) 1
(B) O
(c) —1

(D)3

Solution:
(B)

Consider I = j’ul I:an‘l( Z :]rix

1+x—x2

N e | I—U-r})
=1 = [ tan (—HI“_IJ dx

i J:['fﬂn‘i x —tan~ (1 — x)]dx......{J) [1
Mark]

i b fgl[tan_iil —x)—tan (1 -1+ x)]dx
= ] = j'nl[tan‘l{l —x) —tan"(x)]dx

S g j';[tan_ll[l —x) —tan"(x)]ldx ..[ii) 1
Mark]

Adding (i) and (ii), we get,

21 = f;(tﬁn_l x—tan (1 —x) +tan (1 — x) —tan"' x)dx
=21 =10

=I=0D

www.vikrantacademy.org
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Hence, (B is the correct answer.
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