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Chapter 7: Integrals

NCERT Exemplar - Class 12 - Maths

Exercise 7.3 - Textbook page 163

Question 1

2x—1
—dx =x—log |(2x + 3)}|+ C
5= g |(2x + 3
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Solution

2x -1
+3

L.H.S. = j dx

- ( [Dividing the numerator by the
denominator]

1
= [ldv-4f Lo - [1a d
2x+3 L3
2
3
= [tav- = xv-2log|v+—[+C
X+
2 2
: 2y +3
= xv-2log 2t +C = x—lug( > ] +C

[ 1 log m =log m"]
= x-log|(2x+3)*|-log2? +C

= x - log | (2x + 3)° | +C; = RHS.  [where C, =C-log 27|
L.H.S. = RH.S.

- Hence Proved

Question 2

2x+3
j al dx =log|x* + 3x|+ C

x* + 3x
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Solution
2y 43
L.H.S. = = dx
'[ v+ 3y

Putting, %+ 3y = ¢
So, (2v + 3)dy = dt

- j? = log|t|=log|+? +3x|+C=RHS,

L.HS. = RH.S.
- Hence proved.

Evaluate the following:

Question 3

J-(xz +2)dx
x+1
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Solution
2
X+ 2
Let [ = dx
Coa+1
= v—-1)+ dx
So, [ = | [( ) T+ ]
- . '1
= |[(x=1T)dx+3 dx
’ T+
= %—1‘4—3103 x+1[+C
Therefore,

= %—1‘+3103|.1‘+1|+C

Question 4

eﬁlngx B eﬁlch

E;:-ﬂrlﬂ-ng . e3lﬂg x
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Performing long
division of the given
integeral, we have

.1'+1).1:f+2 (Jr:—'l

X+
=) (=)
—x+2
-1 -1
(+) (#)
3

Page 4 of 45



ExamElite - Textbook Solutions examelite.com

Solution
Efm logx _ '\Iu-.; X lug x* Io;, x’
Let 1= E-; log x _ IC'S-" dx -Il Iog x* Iogw. dx
8= (U sing properties of
= Iﬁ dx logarithms)
(T = 1
_[ (4 )t‘h _[12::'1——1 +C
vt - 3
Therefore,
241 3
[ = |xdx=—x"+C
Jar=3
Question 5
j (1+cosx) d
X +sinxy
Solution
1+ cos x
Loty
X+siny

Putting, x+sinx =f = (1+ cosx)dx=dt
So. [ = j%£=logjt|=log|x+sin x| +C

Therefore.
[=log |t|=log |x +sinx|+C
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1+ cosx
= j— dx
X4sin X
Putting, x+sinx =f = (1+ cosx)dx=dt
So, [ = J%ﬂzlogM:Iog]x—\*-sin x| +C

Therefore,
[=log |t|=log |x +sin x|+ C

Question 6
J dx
1+ cosx
Solution
Let I= jil_ = J ax [ 1+ cos x =2 cos” i]
1+ cosx 2 cos> 1/2 2

= ljseczidx = 1.2tan£+C = tan£+C
2 2 2 2 2
Therefore,

[= tan£+C
2

Question 7

2 4
jtan xsec xdx
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Solution

Let I= Jtanz.1.'..5*:—1*(3’l Y dx

2

= Jtan2 ¥ sec’ v.sec? v dy = J tan? x (1 + tan® x).sec? x dx

Putting, tan x =, = sec” x dx =dt
L= [+ 2)ydr = [(F +)ar = [ de+ [t at
= lf3 +1t5 = ltan3 1’+ltan5 x+C
3 5 3 5
Therefore,

[= ltan3 1'+ltan5x+C
3 5

Question 8

dx

jsinx+ COS X
\/1 + s 2x
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Solution
- SINX+COSX
Let | = _ dx
. .J'l + 2 sin X COS X
: (sin x + cos x)
= - - dx
l Jsin" T+ COST A+ 25N X COS X
- SInX+CosX sin X 4+ Ccos ¥
= - dx = j — - dx
; J(sin X + €05 X) SHI X+ €05 X
= | 1dx
=1+ (C ,where C is a constant
Therefore,
[=x+C
Question 9

j\/I + sin xdx
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Solution

Letl= [(T+sinx dx

- I\f(sinz L + cos’ X + 2 sin X cos i] dx
2 2 2 2

2
.oXx X ' '
= IJ[SII‘IE-FCDS E) dx = j(Sil‘I%+CﬂS%) dx

X X X X
= |sin—dv+ |cos—dx = —2c¢cos —+2sin—+C
jm:z J 2 ey

= 2 (sin % - COS %) + C ., where C 1s a constant

Therefore,
X X
[=2 sin--cos—)+C
( 2 2
Question 10

x
j\/;_l_ldx (Hint : Put /y =2)
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Solution

I
Let, lzJ.JJ—_+]dI
Put Jy =t = y=£ o dv=2t.dt

So 2 3
> b2t dt . 3 1 -1
f = i dt =2j——
f+1

dt

t+1 Y+
| .

2] dt -2 ar
t+1 JiE+1

2—
=2j(f+1)(f f'l'l]dt_szdt
f+1 t+1

= 2f(t? —t+1)dt - 2]’% dt

e
= 2 3—E+t:}—210g|t+1|

T2
'T—'E+\E]—21csg|\/1_'+l|+c
=2~%§-%+ x-ng§¥ﬂ+C

]
ra

Therefore,

XV X
=2|—=—=+Jx-=loglWx +1l|+C
! [3_2 gV |]

ExameElite - examelite.com
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X
Let, I=J.J1—_+ld1
Put Jy =t = y=£ - dv=2t.dt

So 2 3
? t -2t¢dr ~ 3 tﬁ +1_]
= = i dt=2j———dt
f+1 41 F+1
3
_ 2jf MDY L
t+1 JE+1
1) (2 = +1
j( )( : )dt—szdt
+1 1

= 2[(? —t+1)dt—2 —dt

Fe1
= 2| —=—+t|=-2log|t +1
) gt +1]
—1.3-'2 X
= Z;E——E+:%—2Mgw;+ﬂ+c
- XX, x-ngf¥ﬂ+C
.3 2
Therefore,

= Z[i-% X -log}xff +1|]+C

Question 11

j a-—+x

a—xX

ExameElite - examelite.com

examelite.com

Page 11 of 45



ExamElite - Textbook Solutions

Solution
Let, | = / d’s.
a+x ﬂ + X a+ X
— .T = I dl
’ n + X J(@—=x)(a+x)
s a-+ 1

Let's consider,l = I, + 1,

Qa .1 X
Now, [, = I?d’l‘ a.sin”' = +C,

a —-1: a
And, I, =
i
Putting, @’ —x? = = - 2xvdx=di
dt
Xdx = —
vy = —

1 ¢dt 1 2 2
H = —-—— = = ——x%2 - -1 +(

As, =1+l

-1 X 2
= asin ' =+C, - ,}ﬂ‘—.1'2+C2

a
1= asinT' 2 - a2 =17 +(C, + Cy)
a
Therefore,] = asin”™’ E—Jﬂz -1 +C C=C,+C]

ExameElite - examelite.com

a X
= = [+ [ ==
' 1’& - X -.}ﬂ" o ¢ q,fa —-X
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Let, | = / d1

ﬂ'l"l a+Xx

n+1 '[J(ﬂﬂl)ﬂ+1)
_ "—"'d-,_- _

T f—ﬁ“’“f—(ﬁd’f
Tyat—x a- —x a-—x

dx

]
-:"._______
= -~
1 | +
,-* -~

Now, [ _[ Ty - n.sin"£+C,
a’ - x? a
X

And, I, = dx
Putting, a°—x? = = — 2\ dx = dt

dt

xdx = —
-2

1 ¢ df 1 2 2
= ——— = = =——X%?2 - - ¥ +
Hence, I, ZIJ;? > Ji la® —x* +C,

As, =1+l

. -1 X >
= asin ' =+ C, —,}ﬂ‘—.\'z +C,

a
1= asin' = a2 =17 +(C, + Cy)
a
Therefore, = asin™' E—Jﬂz -x* +C C=C,+C]
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Question 12
1

x
j 3 dx (Hint : Put x = z%)
1+ x4
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Solution
/2 ”
1
Letl—j X i 1‘+)f _(l‘
T (}f &y
Putting, v = * = dv =4 dt 'tg
.4
- | dt = 4]
1+t 144
= 4f| 1 - :2 dt =4[+ dr—:lj' dt
7 +1 41
Let's consider, | = -1,
$ 4 3,
Now, I, = 4[# it -4—3‘+c1 =¥+ G
=4
L = Ir +l
Putting, t +1ﬂf. = 3t dt=dz
2 =—dz
t dt 3
4 vdz 4
So, I,= gjwz—-~loglzl+cz =-Ing|t +1|+C7
glogkx)“'q +1| + G,
As, I=1-1L

4 5 + ;
- 31‘3"’ +C, —alng |(.1:)3 ) +1|—(IZ2

%[1‘3‘"' ~log |(.1')3'““ + 1]] +C, -G,

Therefore.1 = 2[27* —log | +1]+C [+ C=C,-G,
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Question 13

V14 x7
X

Solution
1+ x°
Let, | = dx
L
T+x% 1 1 1
= . dy = — + 1.—dx
'[ ooy -[ e y°
Taking, L 4= ¢
x©
So, 24y =2tdt = d—f =—t dt
X’ X
15
1= |t( tdt) = —|tPdt = —=t" +C
JrC et - -] .
1/ 1 e
Therefore, | = ——(—'2+1) +C
3y

Question 14

J‘ dx
V16 —9x?

ExameElite - examelite.com
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Solution
dy
Let, | =
I J16 - 92
1 dx

|}
|
W
=
+
()
r . !
—_—
=)
=]
-
]
W
=3
|
| =
+
@
I

- T3 c
3 4

Therefore, | = % sin”! E + C.

Question 15

J dt
\J3t =21
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Solution

dt

dt
Let, I = J rSt-Zf?' B J\/-Z(tz -gf)
2
dt

1

= I [Making perfect
V2 J_(F_gu.]g_&_.]%J square]
1 J' dt - 1J' dt
A ) Y B N )
4 16 16 4
3
t__
_ .1 ﬂ‘t -—L .= 4
= Ejﬁ— ﬁ.sm g +C
ARG ;
4 4
1 . ;4-3
-J.z.sm 3 +C

4t -3
Therefore, I = % sin” [ ) + C.

ExameElite - examelite.com
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dt

Let, | = J
Jstuz: J 2 -»t

= I [Making pertect
V2 J [r _§r+ 9 _ 9] square]
2 16 16
1 J' dt - 1j' dt
A G I )
- 4) 16 16 4
3
t__
1 dt 1 . 4
= EJ?—BE;_ ﬁ.ﬁll’l g +C
(4) _(t_:lJ 4
4t - 3
= i-E.il'sfI : +C
J2 3
4t -3
Therefﬂre,l=%sin']( 3 )+C.
Question 16
3x—1
Ix—dx

a\/xz +9

ExameElite - examelite.com

examelite.com

Page 19 of 45



ExamElite - Textbook Solutions

Solution

LEtI-J--JlT

[=1-1

3x
Now, I, = I m dx

Putting, \*+9 =t = 2vdv=di
So, vdv = —dti

—-j—--ZJ' C, =3J32 +9+C,

1

dy = d"{

XX +(3)2 +C,

= |
I '[\/1_+£h JJ+—(3d1 ﬂg}
_[Jirh ng|1+\’12+ﬂ2 +C:|

log [x + Va2 +9]+ C,

-1,
3Jx* +9 +C, —log l.‘l‘+\/l'2 +'E$'|—Clr

= 3 +9 —log |v+ ¥ +9]+(C, - C,)
Therefore, 1 = 341‘2 +9 —log |.1‘ +x7 + 9| +C

n
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Let, | = I
I=1,-1,

3x
Now, I, = I m dx

Putting, \>+9 =t = 2vdv=dt
So, vdx = —di

~-—j—-52f C, =332 +9+C,

I—de1 j\/+_(3

e
- log |.1' +VX? 49+ C,

. ]= ]1_12

= 3/x* +9 +C, —Iog[1'+\/x2 +‘.i3'|—Clr
= 3 +9 —log |v+ ¥ +9]+(C, - C,)
Therefore, 1 = 3,/x* +9 — log |.1‘+ 1/1‘2 +9| +C

Question 17

J\/S—2x+x2dx

dx _J' o dx —
-,/1 +9 \f12+9

dx = log [ +? +(3)?] + C,

dx = lu::ng|*1L+\h"’1 +0° +C:|
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Solution

Let 1= [{5-2v+a?dy = [Jx? —2xv+5dy

| J.rz -2x+1-1+5dx (Making perfect square)
- (Y-t aan = [Ja =17 +2) dv

@) +Slogl -1+ - 17+ @]+
[ [Va? +a® dv= %1/.1'2 +a’ + %{log |.T +Vx% +a’ |} + C]

x-1
IT'JIZ+1—2.1'+4 +2log

(x=1) +¥2 +1-2x+4|+C

_a-d P -2v+5 +EInc:rg;[(x—1)~1—~..f::;2 —2.1‘+5|+C

2
Therefore,
= —‘T; X7 =21 +5 +21@gl(3c~l)+\h‘2 ~2.1*+5|+C
Question 18
X
J ——dx
x —1
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Solution

Let, I-I t 1d.'t
'l--

Putting, V=t = vdv=dt = vdy= %
— = — _=__,_‘_,_10 ""-_"+C
ijz—l 2'["2‘(1)2 2 2-1 gf+]
1 -a
dx =—1lo +C
[ .[xz_az 2a g Y+a ]
1 -1
= —lo +C
183
2
Therefore, | = llc}g -l +C
4 v 41
LEJ[ l—j X d.'l'
-1 B
Putti]lg: I‘_ =t = 21 d,l‘=dl‘ =X dl’= E
1p__at 11 F-1
= — _=__,_‘_,_10 ""-_'+C
'[t -1 2J‘ﬁ-(1)2 2721 Bl
1 1 X —a
dx=—1Io +C
[ '[1'2‘32 2a gr+a ]
1, 2% -1
= —lo +C
1083

2
Therefore, | = 1 -1

+C
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Question 19

2
J.x—dx put x% = ¢

1 —x"
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Solution

2 1.2

Let [= [ gy = = — dx
'[1—.1"‘ ! J{l—l'“)(1+l'")

Putting, x* =t for the purpose of partial fractions.
We get I
(1T—8)1+1)
Resolving into partial fraction, we have
t A B

= +
1-01+t) 1=t 1+t
[where A and B are arbitrary constants]
< i  A(T+1)+ B(1-1)
(-0 +1) (I-6)(1+t)

= t=A+At+B-Bt
Comparing the like terms, weget A-B=1land A+B=0

On solving the above eqautions, we have

1 1
) andB——2
1/2 -1/2 ‘
Now, I = _[1_1_2 dx+'[]+_r2 dx  (Putting f = x%)
‘l ',
_ l‘.l.][}‘r T u-!-tan_lI+C
2 2.1 1—x
'l -_
=llng o ltan 'y+C
4 1-x 2
Therefore, | = —lng 1+x —ltan_]x+C.
4 1-x| 2
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Question 20
2
_H 2ax — x° dx
Solution

Letl = _'1}251.1' ~ 1% dx
- -' J— (x? = 2ax) dy = JJ— (x* = 2ax +a” —a’) dx
- \f_l:(1 —a)z - az] dx = J-JHE —(.T = a)

2 )
X-a 53 . a . _1(1-1&'}
= a“ —(x —a)* +—sin +C
2 J ( ) 2 a

I: J\/:dr——m+;

. 2 .
X-a [5 . 5 — 5. a . _,[.1—&)
= a- —(x"=2axv +a°) +—sin +C
2 Vot )+ s p

P
xr—a a . _ 1r—da
— —J2ax-1? + —sin ’( }+C
2 2 a

v — 2 L
Therefore, | = i-a 2ax — 12 +r'1r—-5rin_’[:t n] +C.
2 2 a

Question 21

- -1
sin_ X
J 3 dx

(1-x2)>

ExameElite - examelite.com
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Solution

sin” ' x

(1-x%)"?

Putting, ¥ = sin® = dx = cos 6 dO
. sin” '(sin 0)
Y (1-sin”8)"°
r0.cos0db ,[

? (cos® 8)?
9 do = ese:f 0 do

- :::{}52 ) |

dx

Let = |

.COs 6 do

—
=

|

0.cos 0

de
cos” 0

H.vdx=1.

< Jug

0.tan 6 — j] ‘tan 0 d0

0.tan 0 —]Dg sec 0+ C

sin
1-y?
"when x =sin 0

R
1}'1-— X7
log|J1—1 |+C

Stan B =

rsin .'l'

=

Therefore, | =

ExameElite - examelite.com

6. [sec’ 6 d6 - [(D(®). [ sec® 6 d) do

J.U dy - J.(D(-H}J-U dv) dv + C:I

-Ing|q./1—-1 |+C

and secH=,/1-x

examelite.com
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sin”'x
Let T = J(] BRI dx

Putting, ¥ = sin® = dx = cos 6 d0O
. sin” (sin 0)

—.C0s 0 do
Y (1-sin“0)"°

|

]

- 0.cos 6 do 6.cos O
- 2 a\3/2 J—jde
“(cos” 8)" cos” 0
- [—2—d0 = [0sec? 0o
* cos” 0 (T

0. [sec’ 6 do - I(D(B).Is_ecz 0.d6) do

[ J’IILIE; dy = H.J-U dx — J(D(;H}J-U{ﬁ?) do + C:I

= e.tane—j1.tanede
=0.tan 0 -log sec 6+ C

= sin~ l.'.\/]T-IngLH—'x |+C

"when x =sin 0

.'.tanﬁ=\/LandsecB— 1-x
1-x°

Therefore, | = Isin x lﬂ'g|-||“._1 |+C'

i

2

Question 22

dx

j (cos5x +cos4x)
1-2cos3x
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Solution
2 cos 5x + 4x cos 51y — 4x
COS 5X + cos 4x T,
Let[=j T cos 3% d.'l'=j 2 3 2 ix
Y Py )
2 cos o .cos 2 Cos ?E.ms t _[Usm_g_trlgouometnc
) 2 2 2 . 1dentities]
- I 2 31' dl - 2 3.1' d:t
1-4cos”—+2 3—-4cos” —
2 2
9x X Ox X X
2 COS —.COS — 2 COS —.COS —.COS —
_ _J 2 dv = — j 2 2 2 v
B 3x T 3x 3x
4 cos® T~ 4cos’ o =3 cos
2 2 2

[Multiplying and dividing by cos 3—;}

Ox hY 3x
2 COS —.COS —.COS ——
_ J 2 2 2 dv

cos 3. §3—

[ cos 3x =4 cos” x — 3 cos x]

ZCGS% ms'E r:::nrsE
- __[ 2 9% 2 gy = -IZ cosg.oosidx
b 2 2
cosf

= = '[cos [£+£)+ms (E-ij]dr
- 2 2 2 2)]

= - '(cos 2X + €os X) dx
[+ 2 cos A cos B =cos (A+ B) + cos (A-B)]

= - 'cos 2.1'd1’-_[c05:1'd.1' = -%sin 2x =sinx + C

Therefore, | = - [% sin 2x + sin x] +C.
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5x + 4x 51y — 4x

[ J.CDSSI+CDS4-Yd'— 2008 ——.C0s — 0
Let 1 = | oo @] 3 :
w3 T S e )
2
. . . v  [Using trigonometric
2 cos —2-.cos 5 . 2 COs ~2—.m5 > . identities]
- 3x dv = 3x d
1—4cos” == +2 3-4cos’
2 2
Ox X Ox X 3x
2 COS —.COS — 2 COS —.COS —.COS —
- 231’ dx = — 231’ - 31‘2 dx
4cos” T~ 4cos’ o =3 cos
2 2 2

[Multiplying and dividing by cos 3—;}

9x hY 3x
2 COS —.COS —.COS —
_ J 2 2 2 Ay

3x
cos 3.——
2

[ cos 3x =4 cos” x — 3 cos x]

9x X 3x
2 COS — .COS —.COS —— 3y ¥
- -J 2 9% 2y =-I2cos—'—.oos-’—dx
X 2 2
oS £y

= — '[ms [£+£)+ms (E-—EIIM
- 2 2 2 2/

= - '(cos 2% + €os X) dx
[+ 2 cos A cos B = cos (A + B) + cos (A - B)]

= - 'cos 2.1'd1’-_[c05:1‘d.1' = -%sin 2y —sinx +C

Therefore, | = - [—;- sin 2x + sin x] +C.
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Question 23

- B (i)
SI” x +COS X
j dx

sin” x cos” x

Solution

Let ] -5in® x + cos” J-(sm X)* + (cos” x)*
e =
 sin® x.cos® x sin’ x.cos” x

dx

(sm X + cos’ 1) -35m 1c05 1(5m X+ C0s° 1)

N sm X. EDS X

[+ 1% = (a+b)* - 3ab (a+b)]

J-('l) ~3sin’ x cos® x. (1)
sin” x cos” x
-1 -3 sin? x cos” x

= 2 > X
7 sin® x cos®
/ .
i 1 3sin’ x cos” x iy
= 3 3. T L 3 X

- ksin YCOS Y  sIin® X Cos” X

. k‘s..inz X COs™ X

(1 1 )
= + -3 |dx
’ _( cos’ v sin®x ]

= | (sec® x + cosec” x — 3) dx

sin® v cos® ¥

= .secz xdy+ _[cusecz Xdx — SII dx

=tanx-cotx-3x+ C
Therefore, I = tan x — cot x — 31 + C.

ExameElite - examelite.com

. 2 2
-( 1 Sin“ x + cos” x
= -3 dI:J _
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Question 24

Solution

e
Let J.Ji X = IJ(HA.-z 2 _(x¥2y?

Putting, v'? =t = —1]25:4’1 =dt = xV%dx _Ea‘t

Now, I = I

= (t)’
o _ _l(xa.-z)
= —sm = —sm 5 |+ C
3 a -
Y2
Therefore, | = g5'.in_l(i) +C.
3 a

Let J.Ji .I“'/(qz 2

2
Putting, v'? =t = —1]25:4’1 =dt = Il‘d’r _Ea‘t

Now = T

ks

S -y

32
=gsin"1 ,::__,+l::‘=gsin_I 'T'.,)+C
3 7 3 -

3
a

2 v )2
Therefore, | = —sin_l(;) + C.
3 a
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Question 25

COSX — COS2X
j dx
l—cosx
Solution

Lot | = J-cus X = COos 2x v
1—-cosx
X +2x [21‘-1’)
2 sin .Sin
B J' 2 2 dx
— - 2 l
2sin” x/2 e D-C
" cos C—cos D=2sin i .sin ; ]
2 sin ——.sin al sin 3—; sin 3(*]
2 sin’ 2 sin'i sin
3sin —4sin®) gince.
= I . dv [sin3x=3siny-4sin’ ]
Sll'ti
5in§(3—45in2;) .
= j : dxy = _[(:%-‘ﬂlsin2 '—J dx
. 2
SIHE

= 1[3—2(1 - COs X)] dx ['.'25inz%=l — €OS .1}

= I(3-2+2m5;f)dx - j(l+2cos.1')dx

=x+2sinx+C
Therefore, I = x + 2 sinx + C.
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Question 26

dx
JTJT—I (Hint : Put x? = sec 0)

Solution

xdx

L”‘“‘fl\/f ey

Putting, x* = sec 0
So, 2vdx =secHtan 0d0

vdy = —secBtan 640

secO tan 6

“secH Jsecz 0-1
csecBtan B
YsecB.tan©

c'x?+C

Now, |= do

de - 1j1de _losc
2 2

M= = N = N =
o
g

Therefore, | sec” 12 +C,

1
2

Evaluate the following as limit of sums:

Question 27

'2[(1'2 +3)dx
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Solution
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2

Let I = j(x:" +3) dx

0
Using the formula,

b
JFeydx = lim k[ f(@)+ f(a+h)+ fa+2m)+ ..+ fa+n=1h)]

b-a
where I =
1"
Here, we havea=0and b=2
So, -0
I = sonh=2
1"
Here, flx)=21°+3
f0)=0+3=3

fO+1)y=(+n)3?+3=1"+3
fO+20) = (0+2h)*+3=4"+3

FO+n=10) = (0+n=1h)* +3(n-1)"h* +3

Now
2
I (x? + 3) dx
0
- ,Iin}lh[3+h3+3+4h2+3+...+(n—1]2hz+3]
1 —>
- limy (34343 4.4n)+{1? +4h +.+(n-1)" 12 }]

limh :311 + I {] w44+ (n=1) }:l

fr=3(
= limh F3n + I n(n - 1)(2n - 1)}
h=-0 | 6

[ 449t (1) n(n —1);2” —1)]

I - T e m ~.
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_

Therefore,

ExameElite - examelite.com

n(n —1)(2n—1
lim | 3nh + Fngn - 1)(2n )J
h—=0] 6

i | 30 4 T -31)(21131—}:)]

h=0| 6
3x2+2(2-0)(2x2-0)]
. 6

. 6 3 3
2

(x% +3)dx _ %

0 3

|

cnh=2
=0
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2

Let I = j(x:" +3) dx

0
Using the formula,

b
JFeydx = lim k[ f(@)+ f(a+h)+ fa+2m)+ ..+ fa+n=1h)]

b-a
where I =
1"
Here, we havea=0and b=2
So, -0
I = sonh=2
1"
Here, flx)=21°+3
f0)=0+3=3

fO+1)y=(+n)3?+3=1"+3
fO+20) = (0+2h)*+3=4"+3

FO+n=10) = (0+n=1h)* +3(n-1)"h* +3

Now
2
I (x? + 3) dx
0
- ,Iin}lh[3+h3+3+4h2+3+...+(n—1]2hz+3]
1 —>
- limy (34343 4.4n)+{1? +4h +.+(n-1)" 12 }]

limh :311 + I {] w44+ (n=1) }:l

fr=3(
= limh F3n + I n(n - 1)(2n - 1)}
h=-0 | 6

[ 449t (1) n(n —1);2” —1)]

I - T e m ~.
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_

Therefore,

Question 28
2

jex dx

0

ExameElite - examelite.com

n(n —1)(2n—1
lim | 3nh + Fngn - 1)(2n )J
h—=0] 6

i | 30 4 T -31)(21131—}:)]

h=0| 6
3x2+2(2-0)(2x2-0)]
. 6

. 6 3 3
2

(x% +3)dx _ %

0 3

|

cnh=2
=0
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Solution

2
Let, | = jc" dx
0

b-a 2-0
Here,a=0and b=2 .. = p = h= p Sonh=2
Now, fx) =¢*
f0) =¢"=1

fO+h)y = "=¢
f({] + 2;1) — L’ﬂ « 2N _ EEH

FO+n—=1h) =¢' " Wit 2 pln— 1)l

b
Using | f(x)dx
"= limh[ f(@)+ flath)+ fa+ 20+t flarn=Th)]

h—=0

2 _
ety = limh[14e" + e el ]
0

--l en.i"l -1
- lim %}
=0 e =1
n "—]
[*.‘ﬂ+nr+ar2 +otar! _Ar - ] )}
r—

. eﬂ!h _1 fz _-1 e_\_' _.1
= lim——— = = ¢ -1 [ lim =1
1 r—=0 X

Therefore, | = ¢* —1.
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2
Let, | = jc:‘ dx
0

b—a 2-0
Here,a=0and b=2 .. = p = h= 1_1 Sonh=2
Now, fx) =¢"
f0) =¢"=1

fO+h) =" h=¢
f({] + Zh) — E’ﬂ « 20 _ EEH

_f({] +n-=1h) = v - N PR 1)

b
Using | f(x)dx
’ lim h[ f(a)+ fa+h)+ f(a+2h)+...+ f(a+n—1h)]

]

lim h| 1+ e e 4.+ ””]

2
je""' dx
h—=0
’ -l(fmrl -1)
lim h —]

]

h—0 gh -1

n
yoa(r —1
['.‘ﬂ+nr+arz+.,.+nr” A ) ])}
'r—

. el‘lh _-1 L,:Z _-1 e_\_' _1
lim ——— = = ¢’ -1 [ lim =1
h—0 " =1 1 =0 X

h
Therefore, | = ¢* —1.

]

Evaluate the following:
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Question 29
j dx
X —X
0 € + e
Solution
1
dx
Let | = J.ﬁ
“(? + ¢
1 1
B j dx _[ dx
= _- = S
o+ -~ pe 1
fx E'T

Putting, ¢* = t = ¢" dx =t
Changing the limit, we have
Whenx=0 - t=¢"=1
Whenx=1 . t=¢'=¢
Now.

kS
[y

dt -1.¥
= [——=[tan""¢],
-!'t +1

= [tan" e - tan"(])] =

Therefore,l = tan 'e— T

Question 30

tan x dx

O e | A

1+ m’tan” x

ExameElite - examelite.com

J

0

tan

e* dx
et 1

1

s
lE‘——.
4
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Solution
w2
' tan x
Let, | = _[ 5 >— dx
3 1+m” tan™ x
sin X sin x
v 12
w2 COS X & COS X
- | ——dx = [ ———5—5—dx
5 5 sin“ X COS™ X+~ sin” x
1+ m —5 0 5
COs™ X . costx
SIN X COS X n 2 Sin X COs X
=_[ dl'=_[ 3 s oo
0 CDS 1+HI Slrl X 5 I—=sin“x+m sin“ x
T sin 1 COS X
3 1-sin’ X -m')

Putting, siny =t

2 sin X cos v dy = dt
] dt
Sin X Cos X dy = 5
Changing the limits we get,

T T
Whenv=0 .~ f=sin?0=0; Whr—:nx=*§ s b= sin E=I

Now, 1 } dt

= —
201-(1-m*)t

[ = lj dt 1 log[l +(m? = 1)) :
201+(rl:2—])f 2 1
— Iﬂg|m |

= log (1+ m* =1) = log (1 S A
2(m* —1)[ 8 )= ():l 2T
Therefore,| = log l?| _log |ml|

2(m* = 1) ot -1

ExameElite - examelite.com

Page 43 of 45



ExamElite - Textbook Solutions

Question 31

2
I .I-'
1

,Jx 1)(2 x)

ExameElite - examelite.com

examelite.com

Page 44 of 45



ExamElite - Textbook Solutions

Solution

Llet ] =

2

f dx
=12 - )

dx z dx

1 JZI-Iz -2+ i 1J—Iz +3x -2

dy

-

[Making perfect

¥2 -3y + 9.9 + 2] square]

4 4

—

2 3y 1
(=27 L L))

-3\ _
]] =sin ' (4-3)-sin" ' (2-3)

=sin ' (1)=sin ' (- 1)=sin ' (1) +sin ' (1)

=2sin ' (1)=2X

T

=T
2

Therefore, | = nt
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