Definite Integration & Its Application / “_

Il Exercise-1

= Marked questions are recommended for Revision.

» e 799 M IR e B

PART -1 : SUBJECTIVE QUESTIONS
AT - | : fASITH® Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Definite Integration in terms of Indefinite Integration, using substitution
and By parts
Gug (A) : URRATTA AT GUSY: TP & GEEal 9 ARET HPHed @ ®9 # AlEa

AR
A-1. Evaluate :
A S BIfoTg—
13/,2 4 1
() | @ dx (ija [ cos(tan” x)dx
0 X
.10 ’
Ans. (i) T (i) 2 -1

1] 2_1 11 1
Sol. (i) I = J{x3 2 —x* 2} dx = j(x1’6—x‘1’4) dx

1

x/1+x =2 -1

(i) cos(tan'x) =

Hence integral is 31d: FHTD A I

1

A-2. Evaluate :

A ST BIfTe—
T < dx & x2
ii iii dx
J:Ox2+2x+2 ()%x X2 _1 ( )-([1+x
(iv) j\/cosesin% do
0
Ans. (i) n (i) = (i) 4 + 5 (i) >
' 4 21
. i dx o T T
Sol. i I = [——= — |[tan"(x +1 - 2=
0 J;(x+1)2+1 [ ( +)L° 2 ( 2) T
n/2
(ii) x=secO=  dx=secOtan0dd=1= Isece En® o N T
7. secH . tano 2 4 4
X2 +1=1 ¢ 4 x| .
iii 1= dx = |(x=1) dx+|— dx =|——=x| +[n (1+Xx
(i) I 1+x 3!( ) -!1+x 2 . [ ( )]0
=4 + /nb5
(iv) Let AT cos 6 =t
—sin0do =dt
0\/_ ) 2 {72 0
=— [ t(1-13) . dt ; [=— _
'1[ ( ) {3/2 7/2}1
2 2 -14+6 ) 8
=—|—-——4+—| =— ) I=+ —_—
3 7 21 21
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Definite Integration & Its Application /

A-3. Evaluate:
A ST DITSTg—
Lr L Fn X e o 4
(i) J.sm"x dx (ii) I —d (iii) jx sin” x dx.
0 1 X 0
L m—2 o1 e T 2
Ans. —In|= - - =
ns. (i) 5 (i) 5 n(2j (iii) 5 g
. b . x dx || w-2
Sol. (i) I= |1.sin'x dx I= {xsm1x— } =
J vl e
, % logx
I= d
(ii) J; v X
By parts log x — I WUSY: FATHAT A log X — 1
1
On solving &1 &1 TR = 1= %Cn%
1.2 1 3 1 1 3
iy 1=f% X dgx = 1= |sin'x% -1j X gx =1- 1,
s 3], 33d1i-x
I, Letarifs 1-x2=t = — 2x dx = 2t dx
‘ t® "2 T T
=  xdx=—tdt = L=[(0-t) dt=|t-=| =2 & == = I= =
5 3], 3 6 6
A-4.  Evaluate A9 STd HIfSY
n/3
(i) I f(x) dx where f(x) = Minimum {tanx, cot x} V x e (0, gj
0
1
(i) I f(x) dx where f(x) = min {x+1, J1-x}
-1
|
(i) = Jf(x) dx where f(x) = minimum (|x| , 1 — |x|, 1/4)
-1
/3 . P
Hindi (i) j f(x) dx ST8l f(x) = =g {tanx, cot x} V x e (0, Ej
0
1
(ii) f f(x) dx STET f(x) = =T {x +1, \T—x}
-1
]
(iii) = jf(x) dx T8l f(x) = =4 (x|, 1 = ||, 1/4)
-1
Ans. (i) n (J3) (i) 7/6 (iii) g
n/3 n/4 n/3
Sol. (i) I=.[ f(x) dx =J' tanx dx +J' cotx dx =/€n(ﬁ)
0 0 n/4

Xx+1 —-1<x<0

(i) 1(x) = min (Fr=rem) { xo+1, ‘/1_X}={'_1—x 0<x<i
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Definite Integration & Its Application /

j' f(x) dx = U. (x+1) dx+j. J1-x dx}

b
0 1

i [[_] 21 ] o-(1-1)-200] - (1+2)-1
2 . 3 0 2 3 2 3) 6
(iii) Jlf(x) dx = 2 Jlf(x) dx =2 [Tx dx+3/4ldx+ j (1-x) dxj

y
1

‘
:\/ 0.1/4)

(—1,0): (112, 0) 0 (120 :(1,0)

X

111 11 111 3
=2 | =X—X—+—X—+—=—X—X—| = —
(2 4 4 4 2 2 4 4] 8

A-5. Evaluate

A AT BIT—
. fo( 2x ; © xtan ' x
(i) 6[sm (szj dx (ii)= E[W dx
b B
(i) = _H(x—a)(b—x) dx,a>b (iv) Itan‘1[1f);2] dx
Ans. (i) g —/n2 (ii) Zg (i) == (b—a)? (iv) ( —Tj —/n4

. L 2x
Sol. [ I=|sin™ dx
) ~£ [1 +x2 j
Let (H1) x = tan@ = dx = sec?0 do
n/4

= 1= [20 sec’® do=2[0 tano]
0

/4
0

/4
0

n/4
—2Jtan9 do = 2(%)—2[£n seco]
0

T T
=——2/N\J2 = ——-/n2
2 J_ 2
. dx
(i) Let (|T9T) tan' x =t = > =dt
1+x
n/4 n/4
[ 2 t tan t - dt =jt-sint dt=—n+i:4_n
0 J1+tan?t o a2 2 a2

(iii) I= (x—a)(b—x) dx

put x = a sin20 + b cos20 I/H W

D ey T

/2 n/2 . 2
1=2 [ ~(b-a)® sin®0cos?0 do ; I1=—2 (b—a) (3'229) do

0

O ey

I=-

(b—a)? "? [1—cos4ej 4 - - (b —a)? [e_sin%}“m (b—a)’n

2 U 2 4 |74 ), T s
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Definite Integration & Its Application / “_

. e 2x
(iv) I= _([ tan [1_)( j dx

putx =tan 0 e (o, gj,26€ [o, %) TG TR

/3 n/4 n/3
I= j tan”'(tan20) sec®0d® = j26 sec’0 do + J (20—-7) sec®6 do
0

n/4

n/3

n/3 n/3 27_[:
_[ZGSeC 0 do —x jsec 0 do = [— - ln4j (tane)

/4 \E
I=n [1——j—fn4. Ans.

NE)

A-6. Evaluate :

I 3 HIfTI—
L% dx y LoX .. " sinxcosx
i ii dx iii dx
;[e“re’X i -([1+\ﬁ (i !coszx+3cosx+2
(iv % sin20 do v ’T‘ SinX +Cos X
5 sin*0+cos*0 o 9+16 sin2x
LT ) 9 LT 1
Ans. i) — i) = — 2 /(n2 iii) /n| = iv) — V) — (n 3
()4 ()3 (iif) (8} ()2 ()20
. T dx Y
Sol. i = dx
) -([e“re’X b[ezx+1
e=t =  edx=dt = I= jf'—t:[tan*%]“:E—E:E
211 T2 4 4
1 1
(i) f 1+1dx _ I(J’ 1) (VX +1) i + | dx
o 1+\/_ 1+\/;
Let@m i1+ x =t = k=t =N dx = 2(t — 1) dt

24/x

2
= =2 jﬂdt = —%+I1 =2 2£n2—%_[g—2£ 2) §—2L’n2 . Ans.
1

n/2 f
Inx X
(i) - J sinxcos

o COS® X +3COSX +2

0 1
cosx=t = —sinxdx =dt :>I=j2t(_—dt) I=Jt—m
1T +3t+2 o (t+1)(t+2)
-‘[ (t+1) dt .1[
o (t+1)(t+2) 0 t+1 t+2
=2[€n(t+2)]:) [a = 2[(n3—-(n2]-[(n2] = 2€n3—3€n2:€ng
o t+1 8
n/2 . n/2 2
(iv) - J‘ .meecosi) do = J'Ztanisec Bde
o Sin"6+cos™ 6 o tan 0+1
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Definite Integration & Its Application /

Let (M) tan@=t = sec’0do=dt = I24t dt
0t +1
Let (MM tt=u = 2tdt =du = Igu -
u“+1 2
" sinx +cosx e sin(x+4j
v I= | ——————dx=4/2 D —
) -(|;9+16 sin2x V2 5 9 +16sin2x
a a .;R:h W \/_n/4 COS X
using |f(x)dx = [f(a—x)dx T ) =1 =42 | ——
g -([ ) ;[ ( ) ( ) -0[9+160032x
/4 1/42
N I=\EI COS X d.x2 =£ '[ dt
¢ 9+16(1-2sin°x) 32 25 2
0
32
5 1/42
——+1
_ 2 1 V32 _ 1
=——|/(n =—1(n3
NI R T [
N
a
A7 (i) Find the value of a such that j _ L dx =/n 2.
0 € +4e7 +5
a
amqﬁﬁﬁwa—s{ﬁ?j;dx =miP2.
0e)‘+4e"‘+5
Ans. /n 11
(n/2)”3
(ii) Find the value of ¥Rel BIRTY j x°. sinx® dx
0
Ans. 1
3
a eX
Sol. () 1= ———dx LetWMie=t =  edx=di
0e"+5ex+4
e? e?
dt 1 t+1
-!t2+5t+4 3 |t+4]
a a
Hence 3q: 1 = 1 in Caial —fng :lénZ:e ol =i =e*=11
3 e +4 5 3 e?+4 5
a=/(n1ii
(ii) Let (@M X* =t = 3x? dx = dt

n/2 t
I= [ sintdt=0
5 3
Now apply by parts for solution
3 YUSY: HHATH AT bl YA BT TR
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Definite Integration & Its Application / “_

n/2 1

n/2
I= {—lcost} + - jcost dt = —
3% 3

Section (B) : Definite Integratlon using Properties
@ug (B) : Yol @ WEar ¥ AREd aHrees

i b a .
B-1.  Letf(x)=/(n (1_S!nx],then show that j f(x) dx = I /n (1+s!nx] dx.
1+ sinx ! 1_sinx

AT f(X) = ¢n (1_3?”") , @ Rig AW 5 j ) dx = j m (”S?”Xj dx

1+sinx 1-sinx

b b b H
Sol.  [f(x) dx=[m (1_anxj dx = [-n (”sfnx] dx =j,m (”anxj dx
o 1+sinx . 1-sinx 1-sinx

b

B-2. Evaluate :

A S BHIfTe—

2
(i) j[xz] dx (where [.] denotes greatest integer function) it [.] 78w quri® wed @1 UsRid &=ar 2

T 2 f()‘|:2x+‘1 0<x<1

o f(x

(ii) J.\/1+sin2x dx (i) If(x)dx where wTgf 3¢ 1<x<2

0 0

4 .

(iv) I| x? —4x +3 |dx (v) J-[cot‘1 x]dx (where [.] denotes greatest integer function) &l [.]

HETH QU Held HI aRid HRdl 2 |

(vi) .T|x+2|dx

(vii) z&j[cos’1 x]Jdx (where [.] denotes greatest integer function) &l [.] H&wH QUlid Bl &I TaRid
HRAT §_I
Ans. (i) 5- V2 -3 iy 242 iy 9

(iv) 4 (v) cot 1 (vi) 29
(vii)cos 1 + cos 2 + cos 3+ 3

Sol. (i) j[x] dx_Ide+I1 dx+J.2 dx+J3 dx

—(JE )+2 B3 J‘]+3[2 J‘] —5 V2-43
(i) I= J‘\/1+sin2xdx =I|sinx+cosx|dx = ﬁj
0 0

: sin(x 4 %) }dx
= \/Ernfsin(x + %jdx -

]E sin(x +§jdx} =22

3n/4
2 2
(iii) J-f(x)dx = If(x)dx+If(x)dx =x? +x|:) +x3‘1 =2+(8-1)=9
0 0 1
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Definite Integration & Its Application /

‘xz —4x+3‘dx = jQ(x2 —4x+3)dx —

e
|

4
(x? —4x +3)dx +I(x2—4x+3)dx:4
3

(iv)

_.'—.Q)

cot1
[cot™ " x]dx = j1dx+ I 0dx = cot1

cot1

-5

(vi) I|x+2|dx:—j(x+2 dx+f(x+2 dx=—{?+2x} +{X—22+ZXL

-5

[ g o] 5325

2 2 2 2 2
1 cos3 cos2 cos1
(vii)  [lcos'x]dx = jadx + [2dx+ [ 1dx+ dex
-1 cos3 cos2 cos1

= 3(cos3+1) + 2 (cos 2 — cos3)+(cos1—cos2) + 0 = cos1 + cos2 + cos3 + 3

B-3. Evaluate :

A ST DIfSIg—
1 n/4 n/4
(i) [ dx (i) [ Isinx|dx (i) R
S x4 2 ,2-C0Ss2x
1 /2
(iv) Isin5xcos4x dx (v) 90) =9(=x) o
e f(=%) +(x)
A (i)2e-2 (i) 2 -2 (iii) s
ns. 1) c€e — 1 = 1
613
(iv) 0 (v) 0
Sol. (i) je'*'dx—zje dx = 2[e ] =2le—1]
-1
n/4 n/4
(ii J' | sinx | dx = 2jsmxdx_—2[cosx]”4 22
—n/4
/4
(i) = X+mn/4
_2,2—C0S2X
n/4
[=2 J’& %
5 2—C0S2X
n/4 /4 2
= e dex ; 1= r J. sec—zx dx
2 3 3-2c0sx 2 ¢ 3(1+tan“x)-2
- E_T sec’ x
27 ) Btan?x+1

0

put tan x =t ?E%HT\’

- _I 1+3’[2
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Definite Integration & Its Application /

T T T T
I=—. tan " (t ; I= =. 3 .= ; I=
6 */_( ( */_)) 6 3 3 63
1
(iv) _[sinf’ xcos* xdx =0
since sinsx cos*x is odd function = Jfd sin®x cos’x Tdh favH Hed ©
(v) given function is odd = 1=0
B-4. Evaluate [16JM120518]
A FA dIfTg—
n/2 f . /2 sinx
(I) L dX (”) sinxe COS X
2 \fsinx ++/cosx 5 e +e
2 X . *?asinx +bcosx
iii ————— dx iv ———— dx
(it .([\ﬁﬂﬁ ™) ;'; SinXx +Ccosx
v “J/-Z sinx —cos x
o (sinx +cosx)?
LN T oy 0 TR | s
Ans. (i) — i) — i) — a+b) — (v 0
() (i) 5 (i) ) (@+b) 7 ()
2 sinx it
Sol. (i) I= dx Applying property (iv)
J \/smx ++Jcosx b
n/2 , n/2
cosx = 2l = J dx = .
«\/cosx Jsinx 0 4
sin [n XJ
n/2 . n/2 n n/2
(i) = . sinx _J- 2 dx - = I . COS X
5 SiNX +cosX ; sin(n—x}rcosx(n—xj 5 SiNX +cosx
2 2

n/2

21= [1. dx=g
0

(iii) 1= I\ﬁwﬁ

= I

Ala

A
o VX +a—x

dx

dxj

n/2
. a sinx +bcos x . .
(iv) I= J. S>> dx Applying property (iv) JTEH |
J sinx+cosx
" 2 cos x +bsinx “2(a+b) sinx+(a+b)cosx
1= j 8 CoSX+DSINX 4 - 2= dx
J CcoSX+sinx : SinXx +Cos x
- dA=(a+b) = = I=(@+b) =
2 4
® | Corp./Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
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Definite Integration & Its Application / “_

. Y T
P o sm(—xj—cos(—xj
v) = §|nx cosx2 dx=j 2 2 _ dx
o (sinx+cosx) o (. (m P
SIn | ——X|+C0S | - —X
(30 (32 ()
"2 cosx—sinx
= [ =20 dx=-1 1=0
o (sinx+cosx)
B-5. Evaluate d3d $IfY :
2n T
. L : . dx
(i) !{sm(smx) +sin(cos x)} dx (ii) .!. 5 20050%
/2 ©
ipa. [ (2 msinx-m sin2x)dx (iv)m jfn(mlj. dX2
0 0 X) 1+x
Ans. () O i X (ii) —g m2 (v)  wn2
2n 2n n
Sol. (i) I= j {sin(sinx)}dx+Isin(cosx)dx=0+2Jsin(cosx)dx {as sin(sin(2x — x)) = —sin(sinx)}= 0
0 0 0

{as sin(cosx) = —sin(cos(n — x))}

n T 2 n/2 2 /2
(ii)j dg =J' S€C X x = 2J' 56X o — Zan| Ltanx| =Z
) 5+4cos2x I 9+tan®x ¢ 9+tan®x 3 3 0
/2 n/2 o
(iii) [ (@ tn sinx—tn 2 —tn sinx—/n cosx) dx=- [ (n 2 dx ==, 2
0 0

n/2 n/2
(iv) LetAMIx =tan® .. 1= Ién(tan9+cote)d9= J‘Cn( 2 JdezﬁfnZ—[—gCnZJ =n/n2
0

sin26 2
0
B-6. Evaluate: [16JM120519]

2

(i) J'{Zx} dx (where function {.} denotes fractional part function)
-1
107

(ii) j (Isinx |+|cosx|) dx
0
j [x] dx

(iii) = , Where [x] and {x} are integral and fractional parts of xand n € N
j {x} dx
0

sinx

(iv) T (l sinx | {—
Hindi. a9 s @ifsig—
(i) T{Zx} dx  (STEf W {} F=TTe 91T Wed @1 geRid #Rar ?)

3

D dx (where [ ] denotes the greatest integer function and n € 1)
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Definite Integration & Its Application /

-
o
A

(| sinx|+]cosx]|) dx

{x} dx

oS o5 oe—,
—
x
lan
o
x

/\p

, STET [x] 81 {x} ¥ x & YU AR iR A= R ®I FJad T & 9T n e N

(iv) T (| sinx|{SiﬂD dx (T8 [ ] #&a™ guifes % & 3R n e 1)
Ans. () g (ii) 40 (iii) n — 1 (v)  4n
Sol. (i) .2[(2x—[2x] dx = T2x dx—.zf[2x] dx
) -1/2 ) 0 1/2 3/2
- [T, —[ I [2x]dx + j [2x]dx + j [2x]dx + j[2x]dx+ j [2x]dx + j [2x]dx}
-1/2 1/2 3/2
=3 | [T+ [T 1/2+0+[x]1/2+[2x]3/2+[3x]3/2]
=3- {1 2+0—l+1+1+6 9}=§_3:§
2 2 2| 2 2
(ii) 1= j2(|sinx|+|cosx|)dx
=20 .Z[(Sinx+cosx)dx [ prd of |sinx|+|cosx|:g}
{ | sinx | +|cosx| @1 smaciare :g}
- 40
Gi) [ B dx= [ 0. dx+[ Adx+..+ j (n—1) dx
"[x]d
S 14243+ (n=1)="0=D jg[x] 1)
2 jo{x}dx

B-7.

I= j|smx|dx_2n jsmx dx =4n jcosx dx = 4n
0

If f(x) is a function defined V xeR and f(x) + f(—x) = 0 V xe [—g %} and has period T, then prove that

X

L\

o(x) = jf(t) dt is also periodic with period T.
a
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Definite Integration & Its Application / “_

aﬁf(x)VXGR$i%mqﬁmfﬁa%amf(x)n(—x):OVXE{—%, H%@WWWT%‘ a9

g FINTT & o(x) = 'X[f(t) dt i T 3faci=ie &1 Sadiha o |

Sol.  ¢(x) = j f(t) dt

x+T x+T

O(x+T) = j f(t) dt = j f) dt +[ f(t) dt

X

x+T x+T

+ T/2

) + j fi(t +jf(t) dt+_[f(t) dt
X X T/2

T/2 X

+jf dt+j (t+T) dt
X -T/2

(by using shifting property) (RATATAROT T[UTeR )

T/2 T/2

= (x) + jf(t dt+ [ f(t) dt =¢()+ [ f(t) dt

-T/2 X -T/2

=¢(x) + 0 = ¢(x) { f(x) is odd on [—% Iﬂ [ [—I %} # f(x) fawH %‘}

2 2
o(x +T) = ¢(x)

Section (C) : Leibnitz formula and Wallis' formula
@ug (C) : oig-iel G Y9 dfcid (WaIIis' Formula)

X2

C-1. (i) If f(x) = 59% and g(x _" T a dt, then find the value of f'(</2).
2

IS}

X

Ifd f(x) = 59 3R g(x) jm = dt &), a1 f(J2) &1 7 = B |

3

di j Jcost dt

X
ii The value of Lim —& ——
() 2=l 1—«/cosx
—j\/cos dt
Lim—2 — &1 84 2|
x—8 1—«\/cosx
X2 1
ii Find the slope of the tangent to the curve y = [cos't?dt at x = ——
(i) p g y=] =
X2 1
qh y=[cosPdt B x = — TR W W1 Bl YA B |
v=] P
4
Ans. (i) 42 (ii) 12 (i) B 1
3 4
Sol. (i) F/(x) = 59 /n5 g'(x)
2 3
Now 37 g B f(x) = 59 5 —2 X
m (1+x%) m (1+x%)
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Definite Integration & Its Application / “_

= fi(2) = 59 fnSM =42 {since df g(+/2) =0}

Jeosx® . 3x?
i) lIm ———— = lim 1 \/cosx =3.22=12
( x—0 1- &COSX x>0 1—Cc0oSs X ( + )

(i) givencurveisf&m & y= [ cost* dt ; gy _ ij‘ cos't? dt
d dx  dx y
using Leibnitz theorem, old=iIsT YT & AT H—
gy _ 2x cos”'x* — cos™'x?
dx
4
(d_yj =icos"l _cosTL - oHT T & 1
dx ), _1 2% 2 NA) 3 4 3 4
®
c-2. ()=  Iff(x j sin"t dt o+ j cos'\t dt ,then provethatf(x)=0 V¥ x e R.
0 0
IfE f(x) jsm-1f dt + [ cos't dt eI« Rig BT B f(x)=0 vxeR
0 0
[16JM120520]

X

(ii) Find the value of x for which function f(x) =I tet=1) (t—=1) (t = 2)° (t — 3)° dt has a local

|

minimum
X BT 79 =7 P Sias o e f(x)='x[ t(et—1) (t—1) (t—2) (t — 3)° g s 2|

Ans. (i) 1,3

Sol. (i) f/(x) = sin~' v/sin? x . 2 sinx cosx — cos~' y/cos? x . 2 cosx sinx

=X.sin2x—xsin2x=0

(i) )= [t -t-)t-2°t-3° dt ; :—y — f1(X) = x. (€5 =1)(X = 1) (x =2)3 (x —3)5
X
1
change of sign g uRac+ 4 o 1 2 3
Points of minima x = 1, 3ff<= & g x=1,3
X
C3. Ify= J.x\/ﬂntdt
1
. d?y
then find the value of d_2 atx=¢e
X
X 2
Hindi. afX y=J.x~/L7ntdt 2 :—32’ PT X = e W A ST PN |
X
1
Ans. 5/2
dy f Py 1
Sol. —— =XnXx+ «Mnt dt = — = +0nX ++/lnx
dx -[ dx?>  2Jlnx
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Definite Integration & Its Application / “_

2
:d—g :1+1+1:§
dx=| 2
X=e
1/n
tan™ (nx)dx
C-4.x  limD is equal to SRTER &
sin™"(nx)dx
1/(n+1)
Ans. 1
2
Sol. Put nx =t we get
nx =t @9 W)
1 1 -1 n
— tan™(t)dt tan™'| ——
i nn/‘r[ﬂ W . (n+1j n/4 1
im et - gm M B
- in™’ sin™'| —
j sin”'(t)dt (n+1j

n/n+1

C-5.= Let f be a differentiable function on R and satisfying the integral equation

xjf(t)dt— Itf(x—t)dt =eX—1 V x € R, then f(1) equals to
0 0

A f, R TR SHerig Beld & ijf(t)dt— jtf(x—t)dt =e*-1 VxeR
0 0

H GIT AT & 99 (1) TWER 2
Ans. e

Sol. xjf(t)dt— x.x[(x—t)f(t)dt =e-1= 'X[tf(t)dt =eX—1=xf(x)=eX=1f(1)=e

C-6. Evaluate: [16JM120521]
EIEESINEGY ?ﬂq—
/2
(i) I sin® xcos® x(sinx +cosx)  dx Ans. %
-n/2
. T 8n
(i) jxsm x dx Ans. —
! 15
2
(i) [x¥*2=x dx Ans. g
0
2n 7t2
(iv) j X (sin® xcos? x) dx Ans. -
0
n/2 /2
Sol. (i) I= fsinzxcoszx (sinx+cosx) dx ; I= jsinzx cos®x [-sinx+cosx] dx
—-n/2 -n/2

using jif(x) dx:.Tf(aer—x) dx (@1 TR B W)

a

n/2
= 2l = I sin? xcos® x dx=w.1 _4
oo (2+3) (3).1 15

Q e s Dl'l an c e@ Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
/\ Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in

Definite Integration & Its Application /

X sin®x dx

(i) 1=

=

Ol Oy

(m—x) sin°x dx = 2l=n Isinsx dx = I= jsinf’x dx
0 0

r
2

By using property (v) JUIEH 3
n/2
=2F J. sin® x dx
2 0
By applying Wallis formulae dfelt 93 &
(5-1(5-3) _8n

= T
(5-2)(5-4) 15

(i) joz 92 2-x  dx

Let (\T9) X = 2 sin%0 = dx = 4sin6 cos6 do

n/2 n/2

I= jzm . sin*02cos® 4sin® cos® do =16 jsin“e cos?0 do
0 0

=16 (4_1)(‘:2)2. (2=1) [Using walli's formula] [aTell &1 qF TN HRA W]
_ S
6 2
2n 2n
(iv) I=_[ x sin®xcos®x dx = j (2n—x) sin®xcos®x dx
0 0
I=ch sin® xcos?x dx = = f 4si’x cos’x dx = = fsin22x dx
0 4 0 4
2n q 2 2
= 2 [(1-cos4x) dx == (x-mJ =T en=L
8 3 8 4 )|, 8 4
SECTION (D) : ESTIMATION & MEAN VALUE THEOREM
SECTION (D) : 3/HIfId |19 o1 A1 §19 T3
D-1.= Prove the following inequalities : —
o= Wﬁrcmsﬁ DI g DITY—
n/3 3
(i) js'”x ‘/_ (i)  4<[JB+x)dx <2430
n/4 1
n/3 f
Sol. (i) sinx, is monotonic decreasing ﬁ < I sinx dx <£
X 8 5, X 6

(i)  Letf(x)= J3+x°

3x2

fiix) = 9%
™ 23 +x°

>0vxe(1,3)

Educating for better tomorrow
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Definite Integration & Its Application /

Hindi

D-2.=

Sol.

D-3.=

=

fis strictly increasing in (1, 3)

M = greatest value = (3) = +/30 (b - a)
3

= < I\/3+x3 dx < f30x2 =
1

(i) sinx THieE I & |

(i)  AEHX) = 3+

, 3x?

f'(x) = >0Vxe(l,3)

243+ x°
(1,3) 9 f Udpfa< I & |

M = 1ferpad A9 = 1(3) =

Show that a?ﬁs?i &

m = /=19 w19 = f(1) =

J30 m(b — a)
j\/3+x dx <

0><2 =

=least value = f(1) =/3+1=2

3
4£I 3+x% dx < 2430
1
/3 .
ﬁ<.[ sinx @
8 n/4 X 6

\N3+1=

jf(x) dx <M(b—a)

3
4ij/3+x3 dx < 2430
1

[16JM120522]

1 1 tanx b
,_d — i) =(n2< -
J — X< ()2 I x<2
i X9 X9 9
— <X v x e [0, 1
) G5 [0,1]
1.9 1.9 1 9
X X 9 1 X 1
= —dx < dx < | x’dx = —— < | ——dx<—
-!JE -([1+x -([ 1042 -([\/1+x 10
(ii) x<tanx<tan1<2 VXe(O 1)
tanx dx tanx
= —Z 2< —én2
-[ J'1+x2 -[1+x

(i) Show that | sinx.cos«/x dx =2sinc.cos+/c for some ce(0, 2)

gersy &

|
!

(i)

sinx.cos/x dx = 2sinc.cosyc & ¢ e (0, 2) & forg

f(x) is a continuous function x € R, then show that J.f(x)dx = 2uf(a®) some o € (1, 2)

/\p

L\
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Definite Integration & Its Application / “_

4
Hindi. f(x), x e R® o ¥aa wee & d9 gaiia difog If(x)dx=20tf(ocz) el o e (1,2) & fog
1

b
Sol. (1) By mean value theorem for a cont. function If(x)dx = f(c)(b — a) for some ¢ € (a, b)

a
2
Hence Isinxcosﬁdx =sinc cos yJc (2 -0) for some ¢ € (0, 2).
0

4 2
(i) 1= If(x)dx Jletx = ; 1= If(tz).tht = 20f(a2)(2 — 1) for some a € (1, 2)
1 1

b
Hindi (i) A A W § Fqd B B o If(x)dx = f(c)(b—a) 5 ¢  (a, b) B frT

2
e Isinxcosﬁdx =sinccos Jc (2-0) 3@ c e (0, 2).
0
4 2

iy 1= J'f(x)dx A X =2 ; = Jf(tz).2tdt = 2af(0?)(2 - 1) rfi o e (1, 2) & forg

1 1

Section (E) : Integration as a limit of sum and reduction formula
@ug (E) : ¥Rl & IR | FHIdhad all §H=E9 G

E-1. Evaluate :

A ST BIfT—
i Lim ' 1 Ans. =
n—oo =0 fnZ_rZ -
(iya Lim S 1+\/ A +\/ A \/ N, n Ans. 2
noe N n+3 n+6 n+9 n+3(n-1)
1 2n
(iii) |im—4[ (3nr2+2n2r)J Ans. 12
n—w N —
. S 1 < 1 PRI
Sol. (i) lim > = lim —— =£ — dx = [sin x]0=§

1 1
J' dx =I(1+3x)‘”2dx =2
0 0
1 2n 1 2n r 2 r 1 5
(iii) lim —| » (3nr? +2n%r) | = lim — 23(_j +2(_J = j(3x2+2x)dx:x3+x2 =12
n—on n—on| 4= n n 5 0

n/4
E2 ()  IfI=[tan"x dx thenshowthat I +I _,= 1 [16JM120523]
0

2

h ite: ; .ac.i -mail : .ac.i
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Definite Integration & Its Application /

n/4

uﬁ’ln=jtan”x dx %ﬁ,aauﬁaaﬁmﬁslnun_z:%
n_
0
n/2 n—1
(s 1= j (sinx)"dx, neN. Show that &eifg & 1 = =~ 1 , vnx>2
0 n
/4 n/4
Sol. (i) I = Jtan"x dx => I _,= jtan” Zx dx
0 0
/4 /4 tan™" x /4 1
L +1 ,= j(tan”x+tan”’2x) dx = _[tan“‘zx. sec’x dx = =—
5 0 n-1 | n-1
n/2 n/2
(i) 1= j (sinx)""sinxdx = (sinx)™'(cosx) [5'% +(n—1) j (sinx)"2 cos? xdx
0 0
n/2 n—1
= [ =(n-1) j (sinx)"?(1-sin®x)dx =1 =(n-1)I ,—(n-1)I =1 = — I

0

Section (F) : Area Under Curve

@vs (F) : 9% § UR¥g &%

F-1.

Find the area enclosed between the curve y =x®+3,y=0,x=—1,x=2.

THy=x2+8,y=0,x=—1TA x =29 IRIg &A% d DIfoQ |

Ans. % sqg. unit

Area = j.(xa +3)dx = (T + 3.2) - [% + 3(—1)] _a

CREEEAH))

4

2 , ~ 1 _51
&P = :|.1(x +3)dx_(7+3.2j—(z+3(—1)J vy

Sol. Graph of y=x"+3
16
Hlndl Graph of y=x’+3
16
F-2. 0)

(ii)

corresponding to the minima of the function.

Find the area bounded by x2+y2—-2x =0 and y = sin %X in the upper half of the circle.

Find the area bounded by the curve y = 2x* — x2, x-axis and the two ordinates

[16JM120524]

‘ Resonance®
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Definite Integration & Its Application / “_

iii) Find area of the curve y2 = (7 —x) (5 + x) above x—axis and between the ordinates x = —
5andx =1.
Hindi. (i) Ersﬁx2+y2—2x=03ﬁ‘\’y=sin%?ﬁiéﬁwq\_—fiﬁmwﬁﬁﬁﬂﬁﬁml

(i) b y = 2x4 — x2 , -3 T B & (S & 97 Q1 difedl 9 iReg a9%d g |
(iii) B y2 = (7—x) (5+X) BT & A DIOY S x=-53R x =1 7 x-37&T I FW
2 |
4 4
Ans. I = — 9
(i) 5" (ii) 120 (i) 9w
Sol. (i) (x=1)2+y2 =1
0
Area of circle is nr2=n Figure
ToF . WX
Required area = — — | sin—dx
aul 2 ! 2
_rt_z
() (x=1)2+y2 =1
0
qawa%mnﬂ:n%ﬁjﬁ?rﬂ Figure
2
e % = g—jsmn—xdx
0
_r_z
2
—112 1/2
" dy dy ,
] — =8x%—2x. — =0 Figure
L dx dx
= (4x2=1)x=0
= x=-2.0,1
2 2

1/2

—2_[ (2x* —x®) dx = —
0

Required area 3MIT &%l 120

(iii) y2=(7-x)(5+x) aty=0, x=7,-5
(x =1)2 + y2 = (6)2 centre (1,0)
From the figure it is clear that area is

Educating for better tomorrow ADVDI-1
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Al
L/

[y dx = [J6)—(x-1) dx

-5 -5

1
o x! 6% —(x—1)° + 36sm [X—_1)
2 > 6 ).

[(0+o)—(o +18$in"(—1))] - 9n

Hindi. y?=(7-x)(5+x),y=0W, x=7,-5
(x —1)2 +y2 = (6)2, &= (1,0)
o 9 W= 2 &

= [(O+0)—(0+18$in’1(—1)ﬂ =9

F-3. Find the area of the region bounded by the curve y? = 2y — x and the y-axis.
qeh y2 = 2y — X QAT y-31&T A URag &5 BT B BT |

Ans. 4/3 sq. units (@ SH1E)

0

2
Sol. Graph of x = 2y— y* Area = J(2y - y3 ij = %
0

‘ 0

2
Hindi  x=2-ym o gane = [(2y—y°)y =
0
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F-4.= Find the area bounded by the y-axis and the curve x =e¥sinny, y=0,y=1. [16JM120525]
y-31eT, 9% x =evsinny, y=07aA y=19 IRIG &5 &1 &A% FMd DI |

(e+1) =

Ans. 3
1+mw

1
Sol. AreadFHd = jeysin(ny) dy
0

1

Y2 e (e"”,1/2)

Figure

y 1

e .
=1 (sin ny—m COSTcy)j|

0
(CER
1+ 12

2 2
F-5. (i) Find the area bounded in the first quadrant between the ellipse T—6 + y? =1 and the line 3x + 4y =12

HEER] %+§=1 3R VT 3x + 4y =12 & A=F YA TgATe # uRdg &awd S1d BT |

(i) Find the area of the region bounded by y = {x} and2x — 1 =0, y = 0, ({ } stands for fraction part)
Fhl y={x},2x-1=0Td y =0 IRdg &T%Hd S HIY | (ST { } =D 9THa )

y
Sk
%(«0) X

\\/\3x+4y:1 2

Ans. () 3(n-2 (ii)

: h > 1
Sol. (i)  Areaémhdl == ![3‘/1_%_2(12_3)()] dx

4 2 4
§F\/1 6 x2 +gsin’1 (iﬂ —1{1 2x —SL}
0 0

4|4 4)| 4 2

3 1
Z[(O+4n)—(0+0)]—z[48—24]
3n—-6=3(n-2)

(ii) 0<x<

12 2\"2
A= jx dx=| X :l
2 8

0

{x} =x

F-6. Compute the area of the figure bounded by straight lines x = 0, x = 2 and the curves y = 2x and
y = 2X — X2 [16JM120526]
TR V@I x =0, x =2 3R Tl y=2:TAT y = 2x — x2 & URTF &F &1 4% G DI |
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Ans. ( 8 —ij sq. units (I SHTS)
log.2 3

2

Sol.  Area &wel = [(2 —2x+x*) dx

0

=2
y y
— x
0 1 2
2
y =2x—X
x=2

2, Y 4 8 1 3 4
= X° + =4t = ——
, (n2 3 2 (2 3

F-7.= Let f(x) =+tanx . Show that area bounded by y = f(x), y = f(c), x =0 and x =a, 0 <c < a < g is
- a
minimum when ¢ = >
A4 b f(x) = Jtanx SeRia ST fF y = f(x), y =f(c), x =0 @M x=a, 0 <C < a<gﬁqﬁaaa3raw
Wﬁmmﬁ%e:%

Sol.  Graph of f (x) = ftanx

Let A be area.
A= j'(f(c)—f(x))dx + j(f(x)—f(c))dx

dA _ e a) sec’c
dc 2tanc
dA a
— =0= cC=—
dc 2
a dA : : " L a
Atc=— , — changes sign from negative to positive. Hence A is minimum when ¢ = >
c

Hindi f(x) = Jtanx &1 aR@ &
AT A &% 2 .

A= j.(f(c)—f(x))dx + j(f(x)—f(c))dx

/\ Q e s Dl'l an c e@ Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
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dA - 2c—a) sec®c

dc 2x/tanc

dA a

— =0= c=—

dc 2

c=% q'\fj—A BT g FUTcHd W g9TcHS deadl & od: A IR fAfss 8 9efe ¢ = %
c

F-8. Find the area included between the parabolas y? = x and x = 3 — 2y2. [16JM120527]
TRAHT y? = X 3R x =3 —2y> S AL &F BT &FABA oA Doy |
Ans. 4 sq. units. (a3 3H1E)

Sol. y?=x
y2=3%x for Aand B A2 B @ forg
3-Xx
x=3=X x=1,y=% 1
> y

_ B

2 Figure

A(1, 1) and B(1, -1)

1 33 1
A= [(@-2y-y?) dy=2(3y—%j —4
— 0

F-9. A tangent is drawn to the curve x> + 2x — 4ky + 3 = 0 at a point whose abscissa is 3. This tangent is
perpendicular to x + 3 = 2y. Find the area bounded by the curve, this tangent and ordinate x = — 1

b x2 +2x—4ky +3 =0 W Re@ vs fdwg, @1 & 4o 3 8, W Wl Y@ il okl 2 | Al g8 el
X1, NG X + 3 =2y & IH4q & O I, TR I A DIfS x = — 1 9 IRIg &5 & &% S DI |

Ans. ? sq. units. (a7 HTS)
Sol. x2+2x—-4ky+3=0

ox+2-4k W Zo
dx

dy
tx =3, = ==-2
put x dx
6+2+8k=0
k=—1
=—— (X2+2x +3)

Tangentis 4x + 2y —-3=0
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Area = _3[ [(3_24Xj—(—%(xz+2x+3)n dx = ?

-1

Hindi. x> +2x—-4ky+3=0

N

2x+2—4kd—y=0 for
dx
X =3 3ET W, v _ 5
dx
6+2+8k=0
k=-1

y=—%(x2+2x+3)
et X1 4x +2y -3 =0

&l =T g2 —1(x2+2x+3) dx |
I 4 3

F-10.= (i) Draw graph of y = (tan x)" , n

[ —

0, Z N, x € |0, I . Hence show
4 4

0 < (tan x)™' < (tan x)", x € (o, %J [16JM120528]
y = (tan x)", n e{o,ﬂ N, x e {O'ﬂ Bl ARG TS dA 39 YSR USRI PR b
0 < (tan x)™' < (tan )", x e (o, gj
(ii) Let A be the area bounded by the curve y = (tan x)" and the lines x =0, y = 0 and x =

n/4. Prove that forn>2, A+ A_, = 1/(n — 1) and deduce that 1/(2n+2) < A < 1/(2n-2).
HHIfh A, T y = (tan x)" 1 X@18i x = 0, y = 0 Td x = w/4 9§ uRdg e7wd = | g

BITY &
n>2® fag, A +A_,=1/(n-1)8 3R FFEa $IY S 1/(2n+2) <A < 1/(2n-2)
Sol. () O<tanx <1, when 0 < x < n/4, we have

0 < (tanx)"*' < (tan x)» foreachn e N

/4
(ii) we have A = | (tanx)" dx

0

n/4 n/4
= [ tanx)™" dx< [ (tanx)" dx = A, <A
0 0

n

n/4
Now, forn>0,A +A ,, = j(tanx)” L (tanx)"?] dx
0
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n/4

/4
= _[(tanx)”(secz x)dx = [ (tanx)””} _] (1-0) .
0 (n+1) o (n+1)
Similarly A + A, =—"—
n-1
since A _,<A  ,<A,weget A +A _, <2A
d oA o LI (1)
n+1 " 2n+2
Alsoforn>2, A +A <A +A = %
n_
1
= 2A < —— 2)
n—1
1
= A <
"o2n-2
Combining (1) and (2) we get  Hence Proved.
Hindi. (i) O<tanx<1,99 0<x < /4

A neN® fag 0 < (tanx)"+' < (tan x)

(ii) fear g A = T(tanx)” dx

0

/4 /4
= [ (tanx)™! dx< [ (tanx)" dx = A <A
0 0
n>0® ferg,
n/4 n/4 1 n/4
A +A ., = j(tanx)” + (tanx)™2] dx =_|'(tanx)n (sec?x) dx [ (tanx)”*‘}
2 2 (n+1) 0
1
= 1_0 -
(n+1)( )
W A+ A =
n—1

since A, ,,<A ., <A,weget A +A , <2A

n+1

BNy LI ()
n+1 2n+2
n>2% fom, An+An<An+An_2=L1
n_
- 2A< L )
n-1
1
= A <
" 2n-2
(1) @1 (2) B UHh AT o° W)
ara: g gar |

PART - 1l : ONLY ONE OPTION CORRECT TYPE
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AT - Il : BT Uh 98! fdhed UHR (ONLY ONE OPTION CORRECT TYPE)

SECTION (A) : D.I. IN TERMS OF INDEFINITE INTIGRATION, USING SUBSTITUTION AND BY PARTS
@ug (A) : URUE dT WUSY: WHIBEH & el 9 AfARTd wHeed @ U § Af¥ww
HHTHAA

A-1. If J‘L = g,thenxcan be equal to :
1

(A%)

X
4, = » » T » b8 »
Sol. ——= = |sec” t| =— =sec’'x—sec'l=_— =8eC'x= — =>Xx=86C"'~=—
/ 16 6 6

A-2.  The value of the integral jd—x where 0 < a < g is equal to: [16JM120529]

X- +2xcosa +1

aﬁ0<a<g,mﬂﬁ%—

.1[ dx
o x> +2xcosa+1’

o
2sino

(A) sin o (B)asina  (CY (D) %sina

Sol I‘j dx .‘[ - x+cosa)|  «a
' o X +2xcosa+sina+cos’a ¢ (x+cosa)’ +sino  sina sina )|, 2sina

1 2
A3, Iff(x) = {X: i; then [ x*f(x) dx is equal to

?Tf%f(x):{ x  x<1 =

Xx—-1 x>1

(A) 1 (B)

(@)
.
w| o
S
| o

2 1 2 N 1 NIV 2
Sol. J'xzf(x) dx:J.x3 dx+I(x3—x2) dx =[ } +[ - }
0 0 i

A-4.  1ff(0)=1,1(2) =3, f'(2) = 5 and f'(0) is finite, then jx . 7 (2x) dxisequalto  [16JM120530]
(A) zero (B) 1 (CY2 0 (D)3
afg £(0) =1, (2) =3, f'(2) = 5a:mf()rﬁ%m%aajx " (2x) dx &1 A1 8—
(A) =T (B)1 (C)2 (D)3
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Sol. I=

X (29 {x f’(2x)_f(2_x)] _ @ 1@, f©o _ 5.3,
I 1 2 4 | 2 1

ot—

A-5. _[ [t + 2cosx| dx is equal to :
0

jf [1+2cosx| dx &1 A1 28—
0

(A) % (B) (©)2 0) 4243

. 2n/3 T
Sol.  [|1+2cosx| dx = j (1+2cosx)dx — j (1+2cos x)dx
0 0 2n/3

_2mo (ﬁj{n-[@u . ﬁﬂ: 2n_E, 3+J§=§+2J§

3 2 3 2 3 3

3
A-6.  The value of I(| x —2 | +[x])dx is ([x] stands for greatest integer less than or equal to x) [16JM120531]
—

3

I(| x—2| +[x])dx &1 79 (ST [x], x ¥ BICT AT RER A9 Yoid &1 yRid &1 g) 2—
e
(A%) 7 (B) 5 (C) 4 (D) 3

Sol. }lx—2|+ [x] dx = ]1(2—x—1) dx+j[(2—x) dx+.2[(2—x)+1 dx +J3.(x—2+2) dx

s Sl e i Mg ot £

A-7. j [2e7*] dx: where [ . | denotes the greatest integer function, is equal to :
0

©

[ 126 %] dx . ST [ -] 7&™ oI wor &1 qwf 8, @1 AW -

0

(A) 0 (B*) ¢n 2 (C) e? (D) 2

Sol. = I: [2 e‘x] dx .. 2e~* decreases for x e [0, x0) = 0<2e*<2Vxel0,x)

n2 < n2 ©
for x>/n2,[2exX]=0=1= IO [2e7*] dx+ J' [2e7] dx = _[0 1 . dx+_|'(n2 0.dx =/n2

/n 2

Hindi 1=j: [2 ] dx . X € [0, o) & oY 20~ =AM 2
= 0<2e*<2Vxel0,x)
X > M2 ® faw[2e2] =0

=1= [ [267] dX+T[2e'*] dx = [1 . ax+ [ 0dx =2

n2
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A-8. J e—2 dx is equal to
(nr—/n2 1—cos| —e*
5
mn ex
I —  dx®T A B
nn—/n2 1 (2 Xj
—-cos| —e
3
1 1
A%) 3 B) -3 C) —= (D) -—=
(A%) (B) ( N N
mn X 2n/3 2n/3
R e RN -y e T
’”ﬂ”””—cos(exj na | C0S w3 1-|1-2sin? —
3 2
2n/3 2r/3
3 ot 3{ t} 3{ 1} 3(4)
= — cosec” —dt = —| —cot— =——\/§—— =2 ==y
2.2 n.!.s 2 2 2] 5 2 B3|l 43
¢ dx L
A9 IfI= j and 1, = j = dx, then [16JM120532]
- In X T X
(AM 1, =1, (B)21, =1, C)1,=21, (D) I,+1,=0
R dx a1, = | X o &, o
X . In
(AM 1, =1, (B)21, =1, C)1,=21, (D)1, +1,=0
¢ dx
Sol. I =|—
! -e[ﬂnx
Letnx=t =  x=e =  dx=edt I1=det =1,
1
Hindi 1= [2X
< (nx
A x=t =  x=e =  dx=edt I1=det=I2
1
" x . sinx _
A-10. [ ==7= dxequalsto:
5 COS° X
n 1 n 1 T b
A Z4- By Z__ c) =X D) = +1
(A 5+ 5 B) 75 © 5 ©)
n/4 .
[ 23 dx ot a2
5 COS” X
T 1 r 1 b
A =4 — BY) = —— C) — D) = +1
()4+2 ()42 ()4 ()4
/4 . n/4
Sol. J x.s;nx dx = j x.tanx.sec? x dx
cos’ x

0

Applying by parts @UEe: AATGHA A
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ax ) ((tan?
.| an°x B _[ an“x | o
2 2
0 0
After solving we get & &1 W = g—%
9
4
A-11. The value of the definite integral j N’Zx - 4x - \/2X + ,/5 4x — )} dx is equal to
3
2
9
4
foftaa st | [\/zx — 5(x —5) + \[2x+ \B(ax - )} dx T AM ¥ —  [16JM120533]
3
2
22 4 35
A) 45 - Y2 B) 45 C) 43 -~ D*) 22
(A) 445 - = (B) 45 ) 43 -2 ) g
Sol. Let HTF1 5(4x — 5) = 12
2
—~  20x-25=f = | R
20
Also 20dx=2tdt ordamr dx= % dt
& (R s t? +25 t 3] |t-5] |t+5|
I=I 0 + 0 +t—dt I \/_ \/_
N3 3
20
_sz"[—t+5+_t+5]Ld _ ;H’F SRR
* J1i0 o) 10 Jio| 2 0 Jiol2 2] B
A-12. |If jd—x =X thenx is equal to
/n2 \,ex —1
(A) 4 (B) /n 8 (C*) /n4 (D) fn 2
t o dx T
i == ,d9 X BT A9 &—
/!2 \ﬁex -1
(A) 4 (B) in 8 (C*) tn 4 (D) /n 2
x/2
Sol. =de =j e dx
\/ex ex/2 (ex/2)2_1
Let e®?=z = J'd—z =2sec'z +C=2sec’(e?) + ¢
| z |\f22—1
Given = = j e = 2 [sec'(e*?) —sec'\2 |
n2 ex _1
SeC—1(ex/2) = i + E = E ex’2 =2 = 2 —/n2 = X =/n4
12 4 3
- e*? dx
Hindi I= .[ J. x/zj x/2
Q es Dl'lal"l ce@ Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
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AT e”=z = I1=2

J- dz
| z [NZ? -1
e o ® g = I dx > [sec'(e*?) — sec /2 ]

=2sec'z+c=2sec(e¥?) + ¢

m2Ne* —1
sec:-‘(ex/2)=l + I e2=2 = X 2 = X=/(n4
12 4 3 2
Tox2 4
A3 [T dx- [16JM120534]
5 X +7x° +1
A B) = cH X D) £
(A (B) 5 (C") 3 (D) 5
Sol. Dividing N'& D' by x2 we get 3% g & H x2 ¥ fawifoid &< W
ee) 1+i2 ['e] (1 +12] 1
4fdx I X2 , substitute x — — =t I@T W
0X?+—+7 O(X+1j +9 X
X X
= J. d et (L) -2
JtP+9 8 3, 38
Section (B) : Definite Integration using Properties
@us (B) : YoMl @ Werden ¥ ARed Hreer
n+1 4
B-1.  Suppose for every integer n, . I f(x)dx =n® The value of If(x)dx is :
n -2
n+1 4
AMT UAS qUITd n & forg jf(x)dx:n2 g, @ jf(x)dx B A 8—
n -2
(A) 16 (B) 14 (C* 19 (D) 21
-1 0 1 2 3 4
Sol. 1= jf(x) dx +jf(x) dx +jf(x) dx +jf(x) dx +jf(x) dx +jf(x) dx
-2 -1 0 1 2 3
=(—22+(-1)2+0+ 12+ 224+ 32
[using given relation]  [f&Y T a9 & YA 9]
B-2. Letf:R—> R, g:R — R be continuous functions. Then the value of integeral [16JM120535]
X2
i/ f£4j[f(><) —f(—x)]
3 dx is:
ni X
’ 9{4j[9(x)+9(—x)
(A) depend on A (B) a non-zero constant (C*) zero (D) 2
X2
mifi f[4][f(><) —f(=x)]
A1 f:R—> R,g:R— R¥Aq ®ad 8| T FHIHA j dx &1 919 2—

g[xj[g<x)+g(—x)
(A) L R R (B) U 3R 3R C) (D) 2
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Definite Integration & Its Application /

2
o f[Xme)—f(—x)]

4
Sol. 1= j 2 dx =0
(. g(j}[g(xng(—x)]
X2
) _em, f£4][f(x)—f(—x)]
Since f® 5

4

1 3
B-3.» .[cot’1 (X - X4 jdx is equal to SRTER &
° 1+X
(A) 2r ®) 2 (o0 (D)
: X+ x° —X =X 1
Sol. 1= I{cot{ i - }rcot( J}dx .[ndx =x
0 1+x 1 3
0
B-4. _[ {x® +3x® +3x+3+(x+1)cos(x + 1)} dx is equal to [16JM120536]
0—2
J‘{x3 +3x% +3x+3+(x+1)cos(x +1)} dx &1 A9 B—
2
(A)-4 (B)0 (C*) 4 (D)6

Sol. Putx+1=t

1
j(t3 + 2 + tcost) dt

5

= 2.|.2dt=4

0
Hindi x+1=t¥@d ®®
1

_[(ta + 2 + tcost) dt

3

= 2.|.2dt=4

0

1
B-5. jxﬂn(1 +eNdx =
X
(A)0
1

Sol. 1= J.[xfn(1+ex)+{—xfn(1+e‘x)}]dx - I[xén(1+ex)—xﬁn(1+ex)+x2]dx -

0

3/2

B-6. If [|xsinmx| dx _k
' T

2

3/2

(. g[X][g<x>+g<—x>]

(B) ¢n(1 +e)

dx =0 is an odd function (Y& 59 Hed )

( e

( e

1

0

, then the value of k is :

t3 and t cos t are odd functions)

1379 t cos t favH e )

(C) fn(1 + &) — 1

afg _[|xsinnx|dx =£2?I,Fﬁkaﬂﬂ1?f%—
’ T

!

[16JM120537]

X% dx =

(D*) 1/3

1
3

‘ Resonance®
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(A") 3+ 1 (B) 2m + 1 (C)1 (D) 4
0 1 3/2 3/2
Sol. 1= jxsinnx dx+jxsinnx dx — jxsinro( dx = 2jxsmnx dx — j xsinnx dx
0 1
_2xcosmx 2sinmx | —xcosmx sinmx |’ 3n+1 k
= + > — + 5 = > = — - k = 3TC + 1
T T o T FLI (i (i

N

T

dx

1+ sin+/x + cos/x

4
B-7.  The value of definite integral is j
0

N

T

4
HATHA HT A B
g 1+smﬁ+cosf
(A) nin 2 (B) “';2 (C) “'22 (D) 27 In2
Sol. LetdAMIx =1t
T o _ T nat
o 1+sint+cost ’ + 1+cost +sint
n/2
o =g I L
y (1+ cost) + sint
t
n/2 n/2 sec? — n/2
I= %I n 1 n n dt = % —ztdt 3 EIn[1+tanéj = nf2n2
0 cos?— +Cos—sin— 0 1+tan— 2 0
2 2 2 2
g (n (4+x)
B-8. j dx is equal to : [16JM120538]
o omz N (A+X)+(n (9-X)
(A) cannot be evaluated (B) is equal to g
(C)isequalto1 +2 ¢n 3 (D) is equal to % +/n3
STG n (4+x) dx ®T A B—
s oms N (A+X)+(n (9-X)
(A) T T8l B ST Hebal (B)%E%W%
(C)1+2/M3® IR & (D)%Mnsz%w%
3+(n3 3+(n3
Sol. 1= 4”‘(4“‘)9 dx = 1= f”(g‘x)4 dx
2 s n(4+x)+(n(9—x) 23 (9 —x)+In(4 +x)
3 + /n3
2l = j 1. dx =3+/mM3—-(2-¢n3)=1+2/n3
2 - /n3

B-9. The value of the definite integral | = jxa/1+ |cosx| dx isequalto
0
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ﬁﬁﬂﬁﬂ'ﬂﬁhﬂl:jxﬂhﬂcosﬂ dx &1 74 8
0

(A) 242 = B) V2 = (CH2 = (D) 4n
n T n/2
Sol. j )T+ [ cosx | dx - 21 = nj Tr|cosx|dx =  2I= 2nj JT+cosx dx
0 0 0
w2 y L
= 1= \En = ICOS(EJ dx = Z\En.sin(ij =2n
0 0
/2
B-10.= The value of j (n|tanx+cotx| dx is equal to :
0
/2
j /n|tanx +cotx| dx &1 A B—
0
(A*) 7 n 2 (B) —r (n 2 (C) g me2 (D) - gznz
/2 /2 s 2 2 /2 .
Sol. j,€n |tanx +cotx |dx = f (n w dx = j —(n [szxj dx
5 3 sinXxcos x 7 2
n/2 . /2 n/2
=— J‘ n (%j dx = —j /nsin2x dx + I n2 dx
2 0
0 0
=\ Zm2| +m2. |[Z|=nm2
2 2
1 x 1
B-11. Letl, = J‘ﬂ _[ X dX ,then — is
o 1+ ve’ (2— 12
x 1
HFHL_I dxasm:j WD R -
0€ X = I2
(A) 3/e (B) e/3 (C*) 3e (D) 1/3e
1 2
Sol. 1I,= | RS
(2=-X7)
Let 1-x3=t = — 3x2dx = dt
1 1
S A . et L = 1 g
3 e (1+1) 3e 3e I,
1 2
Hindi 1= [ =
(2-X7)
I 1-—x3=t = — 3x2dx = dt
1 JIRP
= 12=1J‘HL =lje_c“ =I_1 = I—‘ =3e_
3 e (1+1) 3e 1+t 3e I,

B-12. The value of j {x} dx (where[.]and{.} denotes greatest integer and fraction part function
0

respectively) is [16JM120539]
1

(A%) % (x] (B) 2[x] (©) 2 (D) I¥]
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Sol.

Hindi

B-13.

Sol.

[x]

j{x} dx &1 919 (ST&f [. ] q1{ . } ¥ A YUl 9 fAHardie A1 Hod ®1 UaRid &3d ©) & —

0

.- 1
T f(x) dx = nj‘ f(x) dx
v:]/here ais periood of f(x).
1= f xdx =[x !x dx {~  {x}=x,whenx <0, 1)} o Ie %
T f(x) dx = ni f(x) dx
T8l a, f(x) P AadDId 2 |
I=[f {x} dx =[x] j;x dx {.. X} =x,Sax € [0, 1)} - I=%

11 X
If j 1 dx K (where [ ] denotes greatest integer function) then value of k is [16JM120540]
0

117 777 log11
(A) 11 (B) 101 (C* 110 (D)121
11 X
afe j1111m dX=Iog11 (STel [ | &9 qUiish Helsl & GeIdl ), 99 k & A &—
0
(A) 11 (B) 101 (C* 110 (D)121
11 111 1
I= _f 11 dx = j11“’dx=11j11‘x’dx {~ {x} is periodic with period 1 }
0 0 0
.+ {q ol & form ofaRidre 1 &
1 X 1
S [1rd=11 || o 4 {” y } 10 _ K 4G
5 mi] 1l (1 11 nii

Section (C) : Leibnitz formula and Wallis' formula
@ug (C) : ig-iel A T4 dicirg g3 (Wallis' Formula )

Sol.

C-2.

L\

X%t

f(x) = jert , then @@ f' (1) is equal to TRTER 2 :

(A*) e (B) 2e (C) 262 -2 (D) e?—e

2X——=2 = o f'(l)=2e—-e=e
f(x) = j (t-1)(t-2)%(t-3)%(t—4)° dt (x > 0) then number of points of extremum of f(x) is[16JM120541]
0

f(x) = [(t=1)(t-2)2(t-3)%(t-4)° dt (x>0)Td f(x) & =R¥ 8 & foy fIgail & Fw&m 2|

O ey X

(A) 4 (B") 3 €2 (D) 1
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Sol. ' (x)=(x=1)(x=2)2 (x—3)? (x — 4)5

-+ + — +
12 3 4
Hence x = 1, 3, 4 are points of extermum. 3 x=1,3,4 749 a5 2|

x+h

j i dt—f (n?t dt

C-3.» Limit 2 a equals to:
h—0 h
. 2/nx .
(A)O (B*) ¢n2x (C) (D) does not exist
X
X+h X
[ er’t dt—[ et dt
Limit -2 2 H1 A B—
h—0 h
(A) 0 (B) fn2x () 21X (D) frerr =7 ¥
X
X x+h X x<h
[t dt+ [ n?t dx [ i?t dt _[ (n°t dt
Sol. I=Limit 2 X 2 I[= Limit =
h—0 h h—0
Using L hospital we get
I'= Limit n?(x +h) = (n°x
X x+h X x<h
[Pt at+ [t dx [ it dt J (nt dt
Hindi. 1= Limit 2 X 2 I[= Limit =%
h—0 h h—0

L - Hospital & 99T |

I'= Limit n?(x +h) = (n’x

X

C-4. The value of the function f(x) = 1 + x + j (¢n2t + 2 ¢nt)dt, where f'(x) vanishes is: [16JM120542]

1

STl ' (x) 3T BT & 98l B f(x) =1+ x+ j (fn2t + 2 (nt)dt BT H19 B—

(A) e (B) 0 (C) 2e (D*) 1+2e
Sol. f(x)=0
= 1+ +2/nx=0 = put inx=p T@T R =>p2+2p+1=0
= p=-1 = /mnx=-1 = x=l = f(x) = l
e e
1/e 1/e
jmz t dt+2jen t dt
1 1
Let (AT /nt=2 = %dt:dz = dt=e?dz
1 1 T -1 1 , 0 0
f (—j - 1+ =+ [22 & dz+2[ze’dz =1+——[z e -2 zeZdz] ~2[ze’dz
e e 0 0 e - -1
=1+ —[Zzez} =1+l +l=1+E
- e e e
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Definite Integration & Its Application /

C-5.m If J'cost dt = .[Lnt dt, then the value of Y i
dx
gfe jcost dt = jsmt dt, s o dy BT A —
dx
2sin® x . 2sinx? 2sinx?
) X cos? B xcosy? © 2
y y X (1—25in yzj

Sol. jcos t2 dt_ISI—mdt

d|fferent|at|ng both sides w.r.t x we get

y X% s
ijcot ¢ dt=d [sinty
dx ¢ dx 5 t

sin [x’] dx? sinx?
A= T e

Y . 2
LHs. = & Icos ool s y2ﬂ _ dy _ 2sinx
dy (3 dx

C-6. If j 2 = (1 —sinx), then f (l

sinx

dx dx xcosy?

is

&

If jtz (f(t)) dt = (1 — sinx) 81, a9 f [f) -

sinx

(A) 1/3

= f(sin x) = —
sin® x

Hindi <141 Y&l &1 fadbed HR

B) 1/3 (C* 3
Sol. Differentiating both sides we get,
12f(1)0 — sin? x f(sin x) . cos X = 0 — cos x

BN

it =

2 therefore f [

12f(1)0. — sin? x f(sin x) . cos x = 0 — cos x

= f(sin x) =

sin® x

A

C-7. The value of Lim 5

a—>o g

1
f = — f — =3
vmg

a
[In(1+e*) dx equals
0

a
Lim lzj (1+€*) dx &1 719 SRR B
0

sinx?
2y

T OB X B AU qHAT BRI TR

[16JM120543]

(D) non-existent fa=m= =&l

a—>o g
o 1
(A)O (B)1 (%) >
a
[en(+e*)d P
.0 . ‘n(1+e?) o o
Sol. Lim *——>—— = Lim ——= (By L'Hopital's Rule) (L-8Fficar fam )
a—>o0 a ave o 2a
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Definite Integration & Its Application /

) -a ) -a
- Lim a+/(n(l+e )=1+Lim(n(1+e )zl
a—w® 2a a—® 2a 2
t sinxcos
C-8. f(x)= [ 23 —->Ydy ,thenta
7 Yo +y+1
A)f'x)=0V x= n?n ,neZ B)f'(x)=0 Vx=(2n+1) g,nez
C)f'"xX)=0V x=nt,neZ [D)Ff'xX)20V xeR
X
Sol. f'(x)= cosxjizco&dwsin X. ZCOSX
X+ X+1

DA A

Note that f&am /@1 2 ' (x) =

0 Vxe(@n+1) g,nez

n/2
C9. [ sin*xcos®xdx is equal to TR 2:
0
6 2 2 2
A > B) = C) = DY) =
()35 ()21 ()15 ()35
Sol. By Wallis' formula. @fell §3 9 1= e
7-5-3-1 35
]
c-10. | x2(1-x)3dx is equal to aRTeR 2 :
0
1 1 2 T
A% B) —_ c) = D)
()60 ()30 ()15 ()120
Sol. Put x = sin20 & apply Wallis formula or solve directly.

X = $in20 TEF TR AT dfell I Y R & W

SECTION (D) : ESTIMATION & MEAN VALUE THEOREM
SECTION (D) : SIHIfd |IF e A1 §19 59

3
D-1.= Let 5HI1 = Nx“ +x2 dx, then @9
1

(A)I> 610 B)I< 242 (€ 242 <1< 610 (D) 1< 1
Sol.  Note that fam 77 ¥ f5 2 <Jx* +x2 <3410 <V x e (1, 3)

3
Hence 2fa: 2\/5 < I\ix4+x3dx<6\/1_0
1

2n
D-2.» 1= j S xSt gy then dq [16JM120546]
0
(A) ned < 1 < 2ned (B*) 2ne¥4 <1< 2ne® (C)2ned <1< 2ne* (D)0<I<2n

Sol. sin?x + sinx + 1 € {% 3} vx e [0, 2n]

Hence 3rd:  2ne¥4 <1 < 2nes.
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Definite Integration & Its Application /

D-3.m Letf"(x)>0,f'(x)>0,f(0)
AT E"(x) > 0, F'(x) > 0, f(0)

=3 & f(x) is defined in [-2, 2]. If f(x) is hon-negative, then
=3, f(x), [-2, 2] % gR«I¥T B | AfT f(x) SRS & 9

0 2 2 1
A) J'f(x)dx >6 (B) J-f(x)dx >12 (C*) jf(x)dx >12 (D) J‘f(x)dx >12
2 -2 -1

2
Sol. If dx>—xAB+CD)

= 2(AB + CD) = 2(20P) = 12

& equality holds if f(x) is a linear function.

FEAT B AR f(x) YIRgP HeA B |

D-4 Let mean value of f(x) = Lc over interval (0, 2) is %fnS then positive value of c is
X+
I f(X) = | DI IT=<RIA (0, 2) IR HIETHTT %fns% T ¢ BT gAIHS A a6 28—
X+C
(A) 1 ®) (©)2 o) 3
2 2
2

Sol. j = 1 on In(x +c)f = 1 3= 228 - 3= 2 + c| = 3]

2-0 3x 2 d

SECTION (E) : INTEGRATION AS A LIMIT OF SUM AND REDUCTION FORMULA
SECTION (E) : 9i¥13ll & I § WHIDber dl Fa1 G

E-1.

D*) —(n2
) 3

Sol.

E-2. Lt

*® rZon+1 [

3n n

[16JM120547]

is equal to :

Lt BT AE 2—

n—o

r=2n+1 r

2 . 3 2
(A) (2 (B*) n \E (©

3
(D) in>
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Definite Integration & Its Application /

3n 3n 3 3
Sol. lim L Sy S Y e R
"7 oyt N "N o (rj _q 2 X" =1 2 x+1 2 2
n
> > 1/n
E-3.= lim Khiz) [1+2—2j . (1+n—2ﬂ is equal to :
N n n n
en/2 2
(A) = (B) 2 e2 &2 (CH = ew (D) 2 e
2e e
> > 1/n
lim Khtizj (1+2—2J (1+n—zﬂ BT A B—
n—oo n n n
en/2 2
(A) = (B) 2 g2 g2 (C) = e (D) 2 e
2e e
1/n
. 1 2° n?
Sol. S-= l'i'l Knn—zj (HFJ (1+n—2ﬂ
2 2
/S = lim [ﬂn [1+l2j+£n [1+2—2]+ ........ +(n (1+n—2ﬂ
n—oo n n n
I re i 3 i
= lm =Ytn [1+— =j1.ﬁn A+x?) dx = NS ==-2+(n2
n-wo N — n )
S= 22 -2e 2. g2 =£2 e?
e
.m . .21 . (n=Nr |, .
E-4. lim o sm;+sm7+.... + sin - is equals to : [16JM120548]
(A)O B)n (G2 (D)3
.m . T . 2m . (n—Nn
lim = |sin=+sin=— +.....+sin BT A 28—
e n n n
(A)O B)n (€2 (D)3
n-1 1
Sol. 1= Im Z — sin% =7 jsinnx dx=7n =[-cosnt+1] =2
n — o« P )
1
E-5. Let W1 = j (1—-x3)"dx, (neN) then @@
0
(A)3nT =@Bn—-1)1_ vn>2 (B)Bn—1)I =3n1_vn>2
(C)Bn—1), =@n+1)1_ Vn=2 (D) Bn+ 1)L =3n1_ Vn>2
1 1
Sol. I = I(1—x3)“.1dx = (1 =), g —3nj(1—x3)"’1(1—x3—1)dx

0
=

1,=0-3n(I, -1, _,)

0

= (Bn+1)I,=3nl_,

Section (F) : Area Under Curve

@vs (F) : 9% 9§ uReg &%

F-1.

The area bounded by the x-axis and the curve y = 4x —x2 -3 is

X-31&1 TAT T y = 4x — x2 — 3 ¥ URIg &I B—
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Definite Integration & Its Application / “_

o
W
@]
U
WA
O
w| oo

Sol. y=

U
x
1l

—
w

Graph of y = 4x —x*-3
? 4
Area = j(4x —x?=3)dx = —
/ 3

Hindi y=0 = x=1,3

mlllllll////////////////// llllllll:_

y = ax —x- 3 @1 3G

3
drper = [(4x—x¢ —3)dx = %
1

F-2. The area of the figure bounded by right of the line y = x + 1, y = cos x and x—axis is: [16JM120549]
Ty =x+1® A 3R, y = cosx@x—aﬂﬁwﬁa@wﬁmm%—

1 2 5 3
A) — B) = C) = D*) =
(A) ®) - © ¢ (D) 3
Sol.  From figure it is clear that required
1 E
2
n/2 3
area= ~+ [ cosx dx ==
2 2
Hindi fora @ a8 W< g &
1 E
2
1 /2 3
WW==—+ICOSX dx =
F-3.  Area bounded by curve y? — 9y+ x = 0 and y-axis is
Ik y° — Oy+ x = 0 AT y-31eT A URIG &FheA &—
9 . 81
A 5 (8)9 €= (D) 81

Sol. x=0 = y=0,-3,3
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Definite Integration & Its Application / “_

-3

Figure . 81
Required area = 2j(9y -y®) dy = >
0
Hindi. x=0 = y=0,-3,3
3
-3
Figure
I 81
s e = 2[(9y —y°) dy = >
0

F-4. Let f:[0, o) — R be a continuous and strictly increasing function such that f (x) = jt f2(t) dt ,x>0.

0
The area enclosed by y = f(x), the x-axis and the ordinate atx=3is ——— [16JM120550]

A £:[0, 0) - R & Hdq dAT UHiA dg§d Had 39 UBR = b £ (x) = J't f2(t) dt ,x>0dl y=
0

f(x), x-31&T TAT x = 3 DI PIfc gRT IRIE dThA —— |
o 3 5 7 1
(A) 5 (B) > (©) 5 (D) 2

Sol.  Differentiating w.r.t. x (x @& WY&l 3[dHed B UX)
3f2 (x) f'(x) = x f3(x)

3.2
+C ; Area (85dl) = j %dx =32
0

F-5.  The area bounded by the curve y = e* and the lines y = |x-1],x=2is given by:

(A) e2 + 1 (B) e2—1 (C*) e2-2 (D)e-2
Tby=e qA NERy = [x—1],x =2 q dReg &=t a1 S 2—
(A)e2+19 (B)e2-19 (C)er-29 (D)e-2

Sol. Area= j(ex —(1-x)) dx + f(ex —(x=1)) dx

(0,0)| A(1,0) |(2,0)

x=2
Figure
/\ Q e s Dl'l an c e@ Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
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X X2 1 X X2 ’
=|e —x+—| +|e ——+x
2), 2 ),

IR R (e -2+2) - o =11
2 2

Il
/N

Il

0]
n
|

N

Hindi. &3wel = [(e" —(1-x)) dx + [(e*—(x-1)) dx

(0,0)| A(1,0) |(2,0)

x=2
fors
2\ 2 2
et ox+ | e - X4 =(e1—1+1j -1+ (e2—2+2)—(e‘—1+1j= g2 -2
2 ), 2 ) 2 2
F-6. The area bounded by y =2 — |2 — x| andy = |3—| is: [16JM120551]
X
y=2—|2—x|69ﬂy=ﬁ@rm&ﬁwﬁ—
X
(A) 4+3 M 3 (B*) 4-3 /M 3 (C) 3 . m 3 (D) 1+gn 3
2 2 2 2
Sol. WhendWdx<2
2—2+x=§ = x= 3
X
when 99 x > 2
=2+2—x=§:> X=3,1
X
2 3
A:I[X—QJ dx + [4—x—§J dx
5 X 2 X
J 3
T
£ (22)
(3.43), :
2 K "
P
< y =4-x
Figure

2 2 2 3
[X——Sﬁnxj + [4x—x——3€nxj
2 & 2 )

4 -3/n3
2

F-7. The area bounded by the curve y2 = 4x and the line 2x -3y + 4 =0 is
T y2 = 4x TAT @1 2x — 3y + 4 = 0 A URTg &T%HA g—
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Definite Integration & Its Application / “_

1
A*) — B
(A%) 3 (B)
Sol. Solvingx =1, 4

w|n
—_
(@)
<

W
—
)
=

w|o

From graph it is clear that required

—

4

area = I[Z\/;—%(Zx+4)jdx =%

)
Hindi & &9 W x=1,4

ARG I I8 W ® fb

aniree el = I(Z&—%(Zx +4)de - %

F-8. The area of the region bounded by x =0,y =0,x=2,y =2, y<eX and y > /n x, is [16JM120552]
x=0,y=0,x=2,y=2,y<eX Tl y>/(nx ¥ URIG &F &1 &A% t—
(A*)6—4/n2 (By4/n2-2 (C)2mm2-4 (D) 6-2¢n2

2

Sol. A=jcn X dx =2/n2—1

)
y=e

y =

4

o/ 2

Figure

= Requiredarea=4-2(2in2-1)= 6-4/(n2

2
Hindi. A=jfn X dx =2/n2—1
1
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Definite Integration & Its Application / “_

y=¢'

[]) / 2
Figure

= I &b =4-2(2/2-1)= 6-4/(n2

F-9.» The area between two arms of the curve |y| = x3 fromx =0to x =2 is
IF |y| = x3 BT ST oIl BT x =0 W x =2 & 7 URIg &5 &I A% o—
(A) 2 (B) 4 (C*) 8 (D) 16
y ;

2
Sol. A= 2[x°dx=8
0
F-10. The area bounded by the parabolas y = (x + 1)2 and y = (x — 1)2 and the line y = % is
[16JM120553]
: 1 . 4 . o 1 .
(A) 4 sqg. units (B) 5 sQ. units (C) §sq. units (D) 3 sQ. units
TRARA y = (x + 1)2Td y = (x — 1)2F21 Y@y = % d URag &3 &1 aFA%d © —
1 4 1
(A) 4 T SIS (B)gaﬁs?m‘ (C)Eaﬁ‘s’aﬂ’s‘ (D)gaﬁsaﬂs‘
Sol. Thecurves y=(x—1)2,y=(x+1)2andy = 1/4 are
shown as :
point of intersection are
-~ P(0,1), Q= 1 1 and R= _—1 1
2 4 2 4
y = (1)
— y=1/4
-1 =12 |0 1/2 1 >x
12 4\ 2
Area =2 j{(x—1)2—l} dx =2 u—lx 1 Q. units
5 4 3 4 ], 3
Hindi. @&l y=(x—1)2,y=(x + 1)2TAT y = 1/4 &7 ATl &
gforess fag ©
® | Corp./Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
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% |
-1 -12 |o 1/2 1

gIFA =2 T{(x—wz—%} dx

_ g{ﬂ_lx} _ % e

3 47,
PART - lll : MATCH THE COLUMN

I - Il : DI I FAfT BT (MATCH THE COLUMN )

.
1. Let Limlj(sinx +sinax)?dx =L then
Towo T J
Column - 1| Column- Il
(A) fora =0, the value of L is (p) O
(B) for a = 1 the value of L is (q) 1/2
(C) fora=—1the value of L is (r) 3/2
(D) VaeR-{-1,0, 1} the value of L is (s) 2
(t) 1
1 T
Hindi. IT_im? (sinx +sinax)?dx =L AT T4
Column - | Column- I

(A)a=0a foIw L&l A9 & ()0
(B)a=1® foIg L &1 719 & () 172
(Cla=—1% fog L1 714 2 (r) 3/2
(D)¥fraeR-{-1,0,1} & fow L &1 A9 (s) 2

(

t) 1
Ans. A-q, B-s, C-p, D-t

%imj(sinx +sinax)?dx

Sol. Let A1 = 0
T
T T .
[sin® x dx [ (1-cos2x)dx T _sin2T
(A faka=01=Ilm>— —lm>— _|m—2 _1
Toeo T T 2T T 2T 2
i
4jsin2xdx
(B) If afda=1,1=lim—>2— =2
Tow T

(C) If afd a=-1 1=0
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Sol.

(D) If afs a e R—{-1, 0}
T
J‘(sin2 X+ sin? ax + 2sinx sinax)dx

I = Ilim?2
T T

To0 2T

T T T
= lim i{jﬁ —cos2x)dx +_[(1 —cos2ax)dx +j {cos(a—1)x —cos(a + 1)x} dx}
0 0 0

- iim l{ZT— sinT _sin2aT N sin(a-1T sin(a+1)} 1
T 2T 2 2a a-—1 a+1
Column -1
[16JM120554]
(A) Area bounded by region 0 <y<4x—-x2-3 is
(B) The area of figure formed by all the points satisfying the
inequality y> <4 (1 —|x|) is
(C) The area bounded by |x| + |y| <1 and |x| > 1/2 is
(D) Area bounded by x <4 —y2and x>0 is
w1
(A) 87 0<y<4x-—x2—3 ¥ URTg a9%d a—
(B) IAMBT y2 < 4 (1 — |x|) BT FIE HIA dTel T4 {5301 &1 a1
&5 BT SAH 8-
(C) ] + y| <13IR x| > 1/2 9 uReg &a7%d &—
(D) x<4-y2Udx>0¥ URIg &A% &—

Ans. (A) > (1), (B) - (s), (C) = (a), (D) - (p)
(A) 0< y<4x-x*-3

aty=0,x*-4x+3=0 = x=1, x=3
y

? 4
A=|(4x—- X2 —-3) dx = — Figure
y ) 3

(B) y2<4 (x+1)ifx<0 and y2<—4(x-1)ifx>0

= (x,y) lies in the shaded region shown in figure
(0, 2)
(-1,0) (1,0)
(0’_2)
2 v Y 8 16
= required area equal to j(4— yi )y =4y-2-| =8- = = —
5 3 ), 3 3

Column -1I
(p) 32/3
(q) 1/2
(r) 4/3
(s) 16/3
¥ 11
(p) 32/3
(q) 1/2
(r) 4/3
(s) 16/3

L\
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Definite Integration & Its Application / “_

| =

1
>

(@) - E __} ! Required area = 4(%

x=1/2 [~1x=1/2

Figure

Hindi. (A) 0<y<4x—x*-3
y=0W% x*-4x+3=0 x=1, x=3

X
1 3

r 4
A=|(4x - X2 -3 dx = — Figure
[ ( ) 3

(B) y2<4 (x+1)ifx<0 and3iR y2<—4 (x—1)ifx=0
= (x,y) lies in the shaded region shown in figure &I # (x,y) Brafdhad &3 § Rea &

0,2)
(-1,0) (1,0)
(0’_2)
| a2 ye Y g8 16
= required area equal to 3T &=hel J(4—y )dy = 4y—? =8- B
0 0

1

b

x=12  [-1 x=1/2

©) fo T G = 4[%

N =
| =
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Definite Integration & Its Application / “_

Bl Exercise-2 |

= Marked questions are recommended for Revision.

» faffed ue9 SR A7 9= 2
PART -1 : ONLY ONE OPTION CORRECT TYPE

[T : DI TP el fdded YHR (ONLY ONE OPTION CORRECT TYPE)

1
1. The value of j ({2x} —1) ({3x} —1) dx, (where { } denotes fractional part of x) is equal to :
0

j ({2x} = 1) ({3x} = 1) dx &1 #1 8, (STel {x}, x 1 P=Tewep 9rT g &var &)

19 19 19 19

() 3 B) o ©) = 0 =

Sol. i({Zx}—1)({3x}—1)dx

1/3 1/2 2/3 1
= j(2x-1) (3x — 1) dx + j(2x-1) (3x —2) dx + j(zx—z) (3x - 2) dx+j(2x—2) (3x — 3) dx
0 1/3 1/2 2/3
13 1/2 2/3 1 19
= [ (6x* —5x+1) dx + [(6x*-7x+2) dx + j(6x2—10x+4)dx + [(6x*—12x+6) dx = —.
0 1/3 2/3 72
1/2
100 100 1
2 If | f(x) dx=a,then Uf (r=1+x) dx]=
0 r=1 \o
100 100 1
afe [ f(x) dx=a,dd Uf (r-1+x) dx] T A 2
0 r=1 0
(A) 100 a (B*)a (€0 (D) 10 a
100 1 1 1 1 1
Sol. 2 (jo f(r—1+x) dx) 4 jof(x) dx+j0f(1+x) dx+j0f(2+x) AX Feeeees +j0f(99 +x) dx
1 2 100
= jf(x) dx+jf(x) dX +..... +If(x) dx
0 1 99
{using shifting property} {FATFITART TOT ¥}
- j;°° f(x) dx =a
t
3. lim J.tanex/cose (n(cos0)do is equal to SRTER & :
t—{g] 0
(A*) -4 (B) 4 (C) -2 (D) Does not exists faz@m™ =&l ©

sol.  lim [-SNY
“’{%) 0 cos0

In(cos0)do , let cosO = y?

t ) 2 t
2 tim [£") gy — 4. tim I(nydy = 4{ytny-y} = 4.lm {-1+a-afna} =—4
y a0"y a a-0"

a—0"
0
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h =——,n=12 3.
4 =0 0 WO X = S 2 % e the value of [f [16JM120556]
1 , else where
= 2
Hﬁf(x):o’ x= 1,n_1,2,3 """ ﬁﬁj(x)dquﬁ%—
1, 3/ 0
(A) 1 (B)0 (€12 (D)
2 1/2 3/4 ﬁ 2
Sol. If(x dx—.f1dx+.|'1dx+.f1dx+ ..... +I1.dx+ ......... + I1. dx
0 2/3 n-1 1
(1) (2 1) (3 2) (n n—1j n
= ||+ ===+ |+ ]| ——— |+t T=— +1asn—-ow
2 3 2 4 3 n+1 n n+1
taking limit n —» o
2
we get jf(x) dx=1+1=2
0
2 1/2 3/4 ﬁ 2
Hindi  [f(x) dx—j1dx+j1dx+j1dx+ ..... +j1.dx Foerns + [1. dx
0 n-1 1
(1) (2 1] (3 2 (n n—1j n
= |- |+|l=—=|+|=-—=|+.cck| ——— [+...+1=—— +1asn—-w
2 3 2 4 3 n+1 n n+1
\AI\RET n — o
2
n—eoe W [f(x) dx=1+1=
0
5 If fe" dx = % then je dx wherea>0is :
0
afe fe" dx g @ e * dx, ol a> 0, 3—
0 (0]
(A) I (B) 0 (C) 2£ (D7) &
2 2a a 2 Va
Sol. Let(®MN) I= j e dx
0
Put Yax=t @AW =  dx= 9L
Ja
1 % 1 7 e 1 T 1 T
then (@)1= = |edt = = |e*dx= — — =— |-
NS A M-S SR
4
2Yi
4 i=1 eX
6. If Z(sin‘1 X; +C08™] yi) 6, then j xIn(1+x2) dx is equal to [16JM120557]
i=1 1+92X
le
i=1
® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
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vi
afe Z(sin_1 X; +c0s™] yi) =6n, T4 J' xIn(1+x2) dx TR B
i=1 4 1+e
2 X
i=1
x _ 17 B
(A" 0 (B)e*+e™* (C)In T (D) e*— e
4
Sol. Z(sin_1 X; + 08 yi) =6n = X, =X,=X;=X, =1 & Y=Y, =Y, =Y, =—1
i=1
4 X
hence a1d: I = j xIn(1+x2) [ 2XJ dx=0 (as f(x) is an odd function) (& f(x) fIw9 we= &)
1+e
4
7. The tangent to the graph of the function y = f(x) at the point with abscissa x =1 form an angle of n/6

and at the point x = 2, an angle of ©/3 and at the point x = 3, an angle of n/4 with positive x-axis. The

3 3
value of | f'(x) f"(x) dx + f" (x) dx (f'(x) is supposed to be continuous) is :
J
2

43 -1 33 -1 4-3 L4
e (B) > ©) —— () 5-\3
B y = f(x)  IRW W Yol x =1 IR W} Y@ 71/6 DIV I9RA © | FA X = 2, W 7/3 P07 g7 B, A

X =3 R ¥IHB X- &l B WA n/4 aﬁwaﬂﬁﬁ%m—s{} f'(x) f"(x) dx + j’ f* (x) dx &9 B

(A)

(AT B f(x) T B 1) B

(A % ®) 3@‘1 ©) “‘Tﬁ ©) 5-43
Sol. Given, (f&=m ®)
f(1) = (%L = tan % = %
@ - (j—ij - wnl -8
#(3) = [%}H - tan” -1
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8.»=

Sol.

Sol.

10.

Sol.

|\

2= 1 - 1
3
Lol
3
and, (<1em) I =

1 2 3
1 et a eft
Let A= j —  dt, then j — gt has the value : [16JM120558]
5 1+t o t—-a-1
1 et a e—t
WA:j—dtgﬁ,?ﬁj dt @1 71 8-
5 1+t oy t—a-
(A) Ae— (B*) — Ae= (C) —ae (D) Ae?
1 .t a —t
Ao Ie_dt = J‘ e dt
o t+1 oy t—a-1
Put  t=a-y (@ W) = di=-dy
1T aY
then (79) I=—¢2 J' e_dy:_A e’
5 y+1

2
Ix2X2+1(1 +2(nx)dx is equal to IRTER 7
1

(A) 256

Substitute ¥&T WX

16
Hence 31 I = jtdt:
. 2

If f(x) is a function satisfying f[lJ + x2 f(x) = O for all non-zero x, then
X

(A) sin@ + cosecH

afg f(x) Th Bed & S f(%j + X2 f(x)

—
(A) sind + cosecH

f [lj +x2f(x) =0

X

cosecH
= 1= [ f(x)

sin®
1 =t R =
X

SO = je f(t)

coseco

(B) 255 (CY 2% (D) 128
x2 x2+1
= X" (X + 2x¢nx).dx = dt = X (1 + 2/nx).dx = dt
16
" _255
L 2

coseco

sin6

J f(x) dx equalsto:

(B) sinz6 (C) cosec? 6 (D*) none of these

= 0P Il A x B oy A Hxar B, @ cosfcef(x) dx &1 94

sin®

(B) sin20 (C) cosec? 0 (D) 3H & PIS &I

= f(x)=—l2 f (1j
X X
cosecH
dx = j —if (1] dx

sin®
1
- dx = dt
X
coseco

dt = I1=- j f(t) dt =—1 = 21=0 =

sin®

I=0
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Definite Integration & Its Application / “_

11. If % + % + % =0, where C,, C,, C, are all real, the equation C x> + C,x + G, = 0 has:
A*) atleast one root in (0, 1) (B) one root in (1,2) & otherin (3,4)

(
(
RIC %+%+%:O,G€T C,, C,, C, &¥! grifde 8, a9 WHidryl Cx2+Cx+C =0T & —
(A*) (0,1) ¥ &9 & FH9 T& o (B) (1,2) gl ¥ aer (3,4) § T A
(C) (—1,1) ¥ U2 & T (—5,—2) 3§ gax1 I (D) I o HIead

Sol. [ '(C,x* +GCx+C,)dx

3 2 i
{C2_X+C12X +Cox} =&+%+& = 0 (given)
0

C) oneroot in (—1,1) & the other in (=5, —2) (D) both roots imaginary

3 1 3
= graph y = C,x2 + C,x + G, crosses x-axis atleast once.
= at least one root of the equation C,x2 + C,x + C; =0 is present in (0, 1)

Hindi [ (C,x +Cyx+Cy)dx

3 2 f
= C2—X+C1X +CyX . =0 (& =1 B)

3 ; 1 2 3
= y=Cx2+ Cx +C, dl i@ x-3H&T Pl HH A 9 UH IR YfTwod SRl 2 |

= AR Cx2 + Cx + C, = 0 P & A $H U qo f=<)radl (0, 1) H IuRerd 2|

12, Iff(x) = j (2cos? 3t +3sin?3t) dt, f(x + n) is equal to :
0

(A) f(x) + 2f(x) (B*) f(x) + 2f [gj (C) f(x) + 4f(%j (D) 2f(x)
afg f(x) = j'(2cosz 3t+3sin®3t) dt &, @I f(x + n) BT A B—
(A) f(x) + 2f(x) (B) f(x) + 2f (g] (C) f(x) + 4f [g} (D) 2f(x)
Sol. f(x+m) = [ (2cos®3t +3sin®3t) dt = j (2cos®3t+3sin®3t) dt + j (2cos® 3t + 3sin® 3t) dt
t=X+y

n/2
(2cos? 3y +3sin®3y) dy =f(x) + 2 j (2cos?3y +3sin?3y) dy = f(x) + 2f (gj

0

= f(x) +

ot—3

13.=n  Letf(x) = _[ dt and g (x) be the inverse of f (x), then which one of the following holds good?
0

AT f (x) = j S & g (x), f (x) BT U™ ®el= 8 a9 9791 7 & I 98 § ? [16JM120559]
0 1+t3
(A) 29" =¢g? (B*) 29" = 392 (C) 3g" = 2¢2 (D) 3g" = g?
2
Sol. f'(x)= LIS " (x) = __ =X Also @en g(f(x)) = x

Y@ 2(14x%)22

R ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
/\ esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow 55 Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029




Definite Integration & Its Application /

14.5

Sol.

" _ f'"(x) 3x? 33/2 " _ ﬁ
= Q) == s = e (Y s g = 5
Let qr1 f(x) = = g(t) = x

so safeTy 29" = 32

2 1
Let f(x) is differentiable function satisfying 2jf(tx)dt =x+2,VxeRThen I(8f(8x) —f(x) — 21x) dx
1 0

equals to

2 1
AT f(x) AbA-NT Bl 39 THR 2 1%52jf(tx)dt =X+2,VxeRdd j(8f(8x)—f(x) — 21x) dx SXTaR 8—
1 0

(A)

w

(B) 5 (€97 (D)9

2x 2x
2 jf(y)dy =Xx+2 = 2jf(y)dy = X2 + 2X
X X X

differentiate 3/ddel BT U

— 2[2f(2x) — f(x)] = 2x + 2 = 220 = f(X)=X+1 e (i)
= 4f(4x) = 2f@x) =2 (2x + 1) =4x+2 (il
— 8f (8X) — 4f(4X) =2(8x + 2) = 16X + 4 oo, (i)

Add (i) + (ii) and (i) we get

15. =

Sol.

|\

(i) + (ii) 3R (iii) BT S

= 8f(8x) — f(x) =21x + 7

ory

= Jl(8f(8x)—f(x)—21x)dx = j.7dx =7

1
Let w1+l = J‘x”(tan’1 x)dx, n e N, then a4
0

(A) (n + DL +(n—1)1n_2=3+1 vV n>3
4 n
. T 1
B+ +(N=1) ,==—— V n>3
2 n
n 1
C)(n+ ) —(n=1)I ,=—+— V¥V n=3
4 n
© 1
O)(n+NL —(n=1)_,==-— V n>3
2 n
(tan™" x).x""! |1 b xm
I = : - j dx = (n+1)I I
nel | n+11ex? T4 )y

Similary & THR (n—1) _2=§ Iz dx= M+ 1)L +(n-1)1_,
0

X n+1(

N3

0

_jﬂ
X2 +1

)dx = ———
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Definite Integration & Its Application / “_

n/2
16.= If, u, = _[ x"sinxdx, then the value of u,, + 90 u, is : [16JM120560]
0
n/2

e u, = jx”sinxdx,?ﬁ u,, + 90 u, T A 28—
0

\° AN . N AN
(A)9 (Ej (B) (Ej (CH 10 (Ej (D)9 (Ej
Sol. u,= f x° . sinx dx = — (x° . cosx);,‘/z—ﬂj2 10 . x’(-cosx) dx =10

2/ n/2
0

= (10 . x*sinx) *_10 [9x*sinx dx
0

10 x®cosx dx

a
O e
N

9 9
u,, =10. (gj -90.u, = u,+90u, =10 (gj

tanx cotx

17.»  The value of j

dt + dt , where x /6, ©/3), is equal to :
FEC 1;|;t(1+t2) € (n/6, m/3), is eq

(A)O (B) 2 (C 1 (D) cannot be determined
tanx cotx
J‘% dt +J-;2dt,\_ﬂ%\'fxe(n/6,n/3)$fﬂ1:[%—
e 1+t e 1(A+15)
(A)O (B) 2 (C 1 (D) 9T & BT ST FhAT |
tanx t cotx 1
Sol. I= —— dt
1'/’; 1+t * 17[e t(1+1%)
putt = % @ R
tanx t tanx 1
1= 17'-6 W dt aF .(l; W 5 dX
— +7
X x?

e

X 1
1= [ —— dx = [ —— dt = [~en (1+83)] =1
I 1+ e -[ 1+ %2 17‘; 1+12 (2 ( ))j

1/e

f(u).(x — u) du then % is equal to :

18.  LetA:= j [If(t)dtj du and Az =
0 2

Ot X Ot x

AT A1 = I Uf(t)dtjdueﬁ?M: f(u).(x — u)du T« %ER’T@R B—

2
(A) % (B*) 1 (C)2 (D) -1
Sol.  L.H.S. aruer = j{ _U[f(t) ot } du

Integrating by parts taking 1 as 2nd function
eI FHTHE 9 1 Pl G B oF W

L.H.S.EFPTCIPJ:{ u j'f(t) dt T—jf(u) udu =x'x[f(t) dt—_x[f(u) . udu =

xj'f(u) du—j'f(u) . udu = j'f(u) . (x=u) du=RHS. sfeome
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Definite Integration & Its Application / “_

1/n
19.= lim | sin- . sin@ . sin% ....... sin(n_1)7t is equal to : [16JM120561]
n—w 2n 2n 2n n
1 1 1 3
A) — B) — C* — D) —
(A) 5 ( )3 (CY) 1 (D) 1
1/n
lim | sin— . sin@ ) sin% ....... sin(n_1)n] BT 7 B—
n—® 2n 2n 2n n
1 1 1 3
A) — B) — C*) — D) —
(A) > ( )3 (C") 2 (D) 2
” > 1 1/n
Sol. A=|Lim|sin~sinZt ... sinM
n—o 2n 2n 2n
2@ L rom 2 , X
= A= — > ( n sin— =j /n sin | ==| dx
n = 2 n 0 2
/2
put Xy S = [ m (sin 1) dt=2 [ m sin v o
2 w0 T
= /MA=-2/n2 = A = %
5 > 1 1/n
Hindi A= |Lim|sin = sin<" . .. sinM
n-—o 2n 2n 2n
2(n-1)
= /nA = 2 > o sin— " =J'2 /n sin (R—X] dx
n = 2 n 0 2
/2
T X iR W = mA=2 [ mn ) di=2 [ m (sn b o
2 w0 T
= /MA=-2/n2 = A = %

20. Area bounded by the region consisting of points (x, y) satisfying y < \/2—x2 Y22 X, \ﬁ >-Xis
y<v2-x2 ,y22x 3R Jy =X B 6T A aTet (x, y) gl 1 7@ ar &7 @ Rag dmet R |

(A%) % (B) n (C) 2n (D) /4

Sol.  Note that faam 1 © A, = A, 2

Hence 3 A, + A, =%

21, The area enclosed between the curves [16JM120562]
y=log(x +e),x= Ioge(lj and the x-axis is
y
(A) 2 (B) 1 (C)4 (D)3

Tl y = log,(x + €), X = Iog{%j TqAT x-318T & UREg &% B —
(A)2 (B) 1 (C) 4 (D)3
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Definite Integration & Its Application / “_

Sol. y=log(x+e), at y=0, x=1-e point (1 e, 0)

e=X+e = e'—e=X

x = log, [lj,at y=e, x=-1
y

ex = y=e

1
y

0 o
Area = I log.(x+e) dx+ je’x dx Figure
0

1-e

I[nt dt+.|‘e’X dx = (wnt_t)fJ{ex]
1 0 1 o

[(e—e)—(0-1)]+[-e“+1 = 1+1=2

Hindi y=log(x+e), y=0W, x=1-¢e f3g (1-¢, 0)

e=X+€ = e —e=X

1
x = log, {—J,y:e W, x=-1
y

ex = y=e>

il
y

0 ©
aAH = I log, (x +e) dx+.|‘e’x dx Figure
1-e 0

- J'Unt d'[JrJ‘e’X dx = (tEnt—t)f+[ej
1 0 1 0

= [e—e)—(0-1)]+[-e”+1 = 1+1=2

22.» The area bounded by the curve x = acos®, y =asindtis
I x = acos’t, y = a sin® t ¥ URdg &7 &1 &% ¥ —

3na® 3ra® 3na®
A* B C D) 3na?
(A%) 3 (B) 16 (C) 3 (D) 3
Sol. x=acos®, y=asinit = X8 4 2B = g2B
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Definite Integration & Its Application / “_

n/2

n/2
A= 4J y%dt = 4[ 3a?sin® tcos? t(—sint)dt
0 dt 0

e 311 n
= |-12a° j sin*t cos®t dt| = ‘—12a2 X =
5 6.421 2
= gna2 sq. units T FHTS Figure
23.» The area bounded by the curve f(x) = x + sin x and its inverse function between the ordinates x = 0 and
X =2nis [16JM120563]
T f(x) = X + sin x TAT $HD UIAH B §RT DICAT x = 03K x =2 & 7 URIG aTBel 58—
(A) 4n (B) 8n (C) 4 (D*) 8

Sol. d—y=1+COSXZOVX
dx

2
dy = —Sin x
dx?
X = nx are points of inflection, where curve changes its concavity.
Forx e (0, w), sinx>0 = X + Sin X > X.
For x e (m,