Chapter-8

Application of Integrals

HATHEAT & 3TN

‘Q1 Find the area of the circle x> +y’ = a’ by
integration.

3d x’+ty’'=a’ &1 SF%d gHTHed gRI
raTel |

Find the area of the smaller portion of the
circle x*+y’>=a’ cut off by the line x = %.

Q2

| @1 x=% g fawfora 9o x> +y*=a’
3 AN ¥ 9§ 8IS 9T & 83%d e |

Find the area of the region bounded by the
parabolay = x’ and y =|x]|.

Q3

Wae y=x' @ y=|x| 4 iR &3 @1
&=bel STd BN |
Q4 Find the area bounded by the parabola
y*=4x and the straight linex +y = 3.
WRIAT Y =4x qUT WA @ x+y=3 &
iR &3 &1 83%d 9d N |
Find the area of the region bounded by the
parabolas x* =y and y*=x.
WRaeRl xX'=y a1 y'=x ¥ R &3 &1
&bl STd BN |

Q5

Q6

Find the area lying above the x-axis and
included between the curves x’+y’=8x
andy’ = 4x.

X-3f & HUW gd x ty'=8x UTd URde™
y'=4x @ HeAqdl 83 1 g% A1d BT |
Find the area of the region enclosed by the
curves x’+y’=1 and(x-1\+y’=1.

ast xX’+y'=1 @ (x-1+y’=1 & R
&3 P &ABe Hd DIY |

Using integration, find the area of AABC
whose vertices are A(2,0) , B(4,5) and C(6,3).
b faftr &1 9aT #=d g¢ @ U Brew
ABC &1 89%d 9rd sifeig raa =i A(2,0)
B(4,5) Td C(6,3) ¥ I

Find the area of the smaller region bounded

2 2
by the ellipse %+% =1 and the straight
line }-+ % =1.

Q7

Q8

Q9

HefT-12 (TOTe
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XY v vy X4 Y
e ga a2+b2—1@%@1a+b—1ﬁ

foR &g &3 &1 &a%d 9 Iy |

| 5- Marks Solution |

1Ans:-
Whole area enclosed by the given circle

=4(area of the region AOBA bounded by the
curve , x-axis and the ordinates x=0 and x=a)

=4fydx
0

—4f /T
0

2 a
gyl X /2 2,4 . 41X
4[2 a-x +2s1n a](.

2

- 4[(%>< 0+37sin“1)-0]
= 4(%)(%) = 7ra’ sq. units
2Ans:-

From the figure ,

Required area = 2(area of the region ABDA)

=2faydx
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3Ans:-

Given curves are

DGl A (1) vA
and y = x| .eueueene (2) i “
From (2) _u E”

X & 08 o X

x| {x,wheanO
—Ix|=

-Xx,whenx < 0
on solving (1) and (2), we get vy

curve x’ =y and y = x intersect each
other at O (0,0)and A (1,1).
and curve x’ =y and y =— x intersect each
other at O (0,0)and B(- 1,1).
.. shaded region is the required region .
Draw AD 1 OX and BC 1 OX".
.. Required area = 2(area of region OEAQ)

1
=2 [ (yi-y:)dx

1 ’ 1

=2 / ydx (for the line 0A) =2 / ydx(for the parabola)
0 0

1 1
o2t e 5] 3]
—26/xdx zofxdx 2[2]0 215

affoayo)-r-g-

4 Ans : -
Given curves are

1 .
3 Q- units

and
From (1) and (2)
y'=4(3-y)
>y +4y-12=0
=>y=-6,2

.. Area of shaded region
i.e. Area of region OCDAO

- fa-s-e

_ _£JT=(-“&( zw)
-7 12, 6212) 18-18-—15

(130 + 18) = 63—4sq. units

{73}

Given parabolas are

b Gl A (1)
and Y’ = X ceeeereenenne (2)
on solving (1) and (2)

points of intersection
are 0(0,0) and A(1,1).
Required area

—f(yn yz)dx—f(ﬁ x’)

3 1
[3 x/ % %=%sq. units
6 Ans : -

Given curves are

From (1) and (2)

x’+4x = 8x
or,x’-4x=0=x=0,4
. Whenx=0theny=0
When x = 4 then y = 4(in first quadrant)
.. Area of regionOPRQO =
Area of regionOPQO + Area of regionQPRQ

4 8
= f ydx (for parabola) + f ydx (for circle)
0 4
4 8
=f2x/;dx+f\/8x-x2dx
! 4 ! 8
=2 [ /xdx+ [ /4 -(x-4F dx
0 4

Putx-4=t
4
5 cdx =dt
=2[—xé]+ J4 -t dt
37 0f ifx=4,t=0
ifx=8,t=4
=%(4%-0)+[% 42-t’+126s1n"t‘
=%><8+[(0+8sin"1)-(0+8sin“0)]
32 . 87 32

=3t 0=

= %(8 +37) sq. units

—J
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7 Ans
Given circles are Y ‘
A/2N3/2)
2 2 D)
Xty =1 (1) /%/,“m
1 O T
and (x- 1) +y* = 1......... (2) x Wé?’

centre of circle(1)is (0,0) and
radius = 1 unit

centre of (2)is (1,0) and radius = lunit

by (1) —(2),weget2x-1=10

=>X=7

‘. From (1), when x = %
+

.. Required area = 2 X area of regionOABO
%

= Zf (Xl - Xz)dy
Gv%

=2 [I¥-(-f1-y)lay

[From eqn( 1 ) X =ty 1- 2, For arc AB x = l
From eqn(z) X1 x4y 1" y2, Forarc OAx =1°4y1

A4 A

—4f J1-yidy- 2/ 1dy

=4[1 1-y2+%sin"y]0 C-2y]A
RS
ﬁ%”ﬁ
=<27r /3

T - T) sq. units

HefT-12 (TOTe
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8Ans:-

Equation of side AB is YT @5
B, C
" (6,3)
y-0=3"0(x-2)_ N
X o[ A P QX
(2,004,0
0ry=%(x-2) ........ (1) X0 60)
Equation of side BC is
Y'y
=_3-5, _
y-5 4(x 4)
_-2
or,y-5=-(x-4)
or,y-5=-x+4or,y=-x+9..... (2)

Equation of side AC is
_3-0, _

0r,y=%(x-2) ............. (3)
From B, draw BP | OX and from C draw CQ | OX.

. Area of A ABC = ar(AAPB) + ar(trapezium BPQC}/' ar(AAQC)
4 6 6

fyAsdx +/YBch - fyAcdx

2 4 2

4§(X-2)dx+ 6(-x+9)dx- 6i()(-Z)CIX
2, 4

1 B P L I G 1 ]
_2[2 2X]2+[ 2 +9X4 4 2 2X

= 310+2]+[36-28]- 3[6-(-2)]
=5+8-6=7sq. units

9.Ans )
B(0,b)
Given equation of ellipse is ‘>%%( .
2 2 < ol 20,
% + % =] DR a = \W‘\f
cai XY Y'Y
and line is 3+ = Lonne. (2)

we have to find the area of shaded region

. Area of region ABCA = [ (y,-y.)dx
0
= / ydx(for ellipse)- f ydx(for line)
0 0

= [ 2 jayax- [ Dax) g
0 0
xya’-x*  a’ . ,x
) +751n al,
_@ s e i) _ab
="(sin"1-sin0) (ab 2)

= (n'Tab - %) sq. unit

.. Required area = (”‘i'b ab

Xla

-b ax -5
2

a

a

)sq unit
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Differential Equation
Chapter-9
3{dbol HHIBRUT
3
| MCQ:- (gfareeda an - | 5 (?1;33,) 3:3{”(31) —y
Q1 The order of the differential equation PT U &
a4 d (a) 4 (b) 2
2x° dx{-3di+y=0is (c) 3 (d) 1
ATBel THHIT 2x % -3 ?li +y=0a1 Q6 The 01'derd amd degree c;)f tile differential
Bife 2: equation dx )4’ =yt (d—y> are respectively
(@) 2 (b) 1 ‘y dy \*
(c) 0 (d) Not defined Adbd GO =y +<d—x> @1 Pife vq
(araRerfir) T A 8
Q 2 The differential equation representing the
family of curve y*=2c¢(x++/c) , where cis a (@) 2.2 ®) 4,1
positive parameter, is of (© 24 (d) 4.2
y' = 2c(x+ \/E ), wiEl C te o@iAd  urad Q7 Integrating factor of the differential equation
2,8 Frefid 819 9 9p-—gd @1 Aada dy _1+y .s
gfiexer frifea & fea yar @1 ghm? ax X C1+y
(a) order 1,degree 3  (b) order 2,degree 3 FqPA DT G -+y=—1" BT GADAT
(@ 1) (a7 3) (@2 2) (57 3) T 2 b e
(c) order 3,degree 3 (d) order 4,degree 4 (@) ¢ (b) xe
(c) e'x (d) x/e*
(P 3) (BT 3) (P 4) (BT 4)
. . . . Q8 What is the integrating factor of
Q3 A solution of the differential equation dy
d dy + ysecx = tanx
((&) de+y 0 is. ;lx
di + ysecx = tanx &1 HHIGAT [UNE AT 27
Aqdbel AHIHIUT (%)2-x%+y=0 BT
2. X (a) secx+tanx (b) log(secx+tanx)
(a) y=2 (b) y = 2x (c) ew= (d) secx
(c) y=2x-4 (d) y=2x>4 Q9 "l;lhe general solution of the differential equation
Q4 The order of the differential equation di i is
dZ 2 dy — y -
d{: 1+<g_y> is v WA/ o= DI AID §A &
d2 dy \
Fab FHIDRT 1 +(d—x> @l sife (&) y=k/x (b) y=kx
e (¢) y=klogx (d) logy=kx
(@ 1 (b) 2
Q 10 If a and b are the order and degree of the
© 3 (d) 4 differential equation
Q5 The degree of the differential equation dy d’y
d3y 3d2y+2 dy ydx+x<dxz>+xy—c0sx,then
dx’ a2y Ty afe aqer b srasa AHBROT
d d’
ydi (dx)zl>+xy=c0sx
HEIT-12 (TI0T<) FMEITA, — woar IF-TF-3eR [eas fyed Rawor & (2024)




@ Pife ar =g 8, ql

(a) a<b (b) a=b
(c) a>b (d) None of these
(T & B )

| Very Short Question (2 Marks ) |

Q1 Find the differential equation of the family of

curves X’ +y*=2ax .

IBl & G X' +y’ = 2ax &I yddbd BT ST
B |

Form the differential equation of the family
of parabolas having vertex at origin and axis
along positive y-axis.

U WAddl & G T Addba Gt fafifa
i e iy qa-fag w® 2 3k foEar
A FTHSD y-3ieT B faem A 2

Q2

Solve the following differential equations : -

frr=faRad srada Tfiexv &1 g BN -

dy 1+y’

Q3 &1y
d

Q4 =4y ,-2<y<2
dy _x-1

Qs §=y+2()'¢'2)
d

Q6 d—§=1-x+y-xy
d

Q7 gy =+x)(1+y)
dy _ 1-cosx

Q8 “dx = 1+cosx

Q9 xdi-y=x2
dy

Q10 xd—x=x+y

| Short Question (3 Marks) |

Solve ; - (Bl &N :-)

Q1 sec’xtanydx +sec’ytanxdy = 0
Q2 ylogydx-xdy =0

Q3
HefT-12 (TOTe

e*tanydx + (1 - e")sec’ydy = 0

{76}

xdy - ydx = /x* +y*dx

= CO0SX

Q4

dy
Q5 gx-

d

Q6 x%+2y=xz

dy

Q7 gx t2y=sinx

dy vy _ .,
dx TxTX

Q8

Q9

d
cos’xd—i +y = tanx

Q10 (1+x%)dy+2xydx = cotxdx , (x # 0)

d
QU (x+y)ge=1

dy y
Xax =~ Y- xtan-

Q12

| Long Question (5 Marks )

Solve (e ®Y) : -

Q1 (1+e%)dx+e%<1-§)dy=0

y

(xcos% + ysin;)ydx = <ysin% - xcos%)xdy

Q2.

ydx + xlog(%)dy -2xdy =0

Q3

2
x’ -1

d
Q4 (xz-l)d—i+2xy=

Q5 (a+ x’)g—i+ y = tan™x

d
Qe d—§-2y=cos3x

d
Q7 (x logx)%+ y= %logx

dy . :

dx 3ycotx = sin2x , given that y=2, when
T

X =

2

Qs
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Q9 (1+y’)dx=(tan"y-x)dy

d
2x = 4ad—y
dy + 3 fd 2
Q10 5 +xy=x
dx XY XY SL2X = y di [ from (1), 4a = X7 ]
d
| MCQ 1-Marks Solution | or, 2y = Xd_z
: d
Ans : - or,x%-ZyZO
l-(a) 2-(a) 3-(c) 4-(b) 5-(b) 6-(b) 7-(c) which is the differential equation of the given
8- (a) 9. (b) 10 - (C) famlly of parabolas.
- I8 A T WAl D G $T FqBA THGT 2 |
| 2-Marks Solution |
3Ans:-
e Given differential equation is . = 1Y
Given curve is x*+y’=2ax ............ §) tven Giierential cquation s gx = 1+x
AT Hdbel AHIHIOT
foar ar 9% ® xXX+y>=2ax ........... (1) jn d N
on differentiating both sides w.r. to x, or, 7 +yy2 = 1 jl_XXz
Sl aX% x @ A& ddeld H U, Integrating both sides, we get
d Il X% FATS T B UR,
2x + Zyd—z =22 e 2 ’
. dy _ dx
. From (1) and (2) 1 +y2 [+x
(h@em ), or,tan'y =tan'x t¢
e 1, —
X2+y2=x<2x+2yd—y> or, tan'y —tan X = ¢
dx fan X =
) d or,
or,x2+y2=2x‘+2xyd—§ y_1+yx
d or, 1+Xy=tanc
or, 2x —y+X2' 2= -X
Y dx X e = (where k = tanc )
o, Ty where anc

which is the required differential equation .

g apfise sradal BT 2 |
2 Ans : -

which is the required general solution.

I&) arfisec Aus gl 2 |
4 Ans : -

Let P denote the family of parabolas and let (0,a)
feam a1 Iade wlieRT 2

be the focus of a member of the given family ,

where a is an arbitrary constant. -

d
Given differential equation is d—i =y4-y
dy

Or,mzdx

HHET & P uRaelT @ @l © a1 (0,a) AR BT
frame 2,518 a BIs WoB IAx 2|

*. Equation of family P is on integrating both sides, we get
W:W%@HPWW? T IR FHTHd PR UR
X=4aY i, (1)
dx
Differentiating both sides of equation (1) w.r. to x, / v 4 y /
we get, or, f T - / dx
¥fi®RoT (1) 1 IHT X% x & EI9e Addbferd Y
B WR, or, sin'l(%>=x+c
HEIT-12 (TI0T<) ~ FMEITA, — woar IF-TF-3eR [eas fyed Rawor & (2024)
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or, % = sin(x +¢)
sy =2sin(x+c¢)
which is the required general solution.
&l i ATUS & € |
S5Ans:-
fear ra sasa wiftevor @

d _
Given differential equation is d—z _x-1

or (y+2)dy =(x-1)dx
Tl % GG fdd A W
integrating both sides,we get

J(y+2)dy = [ (x-1)dx

2 2
or, y7+2y=X7-x+c

y'+4y  x*-2x+2c
o 2
y*+4y =x’-2x+k, where k = 2¢

y +4y-x*+2x =k

Which is the required general solution.
e e IS T © |

6 Ans: -
fear & sada afidRr @

Given differential equation is

or, g—z= 1(1-x)+y(1-x)

or, g—y=(1-x)(1+y)

dy
5 1+y (l X)dX

Tl TP GHTHfTd HI1 R

integrating both sides , we get

f1+y f(l x)dx

or, log|1+y|=x-7+c

Which is the required general solution.

IE) s U 8o 2 |

HefT-12 (TOTe

y+2

7 Ans : -

feam Tar add afiaRor @

Given differential equation is

Y1 +y)
d )
or, 1+yy2 =(1+x%)dx

integrating both sides , we get

1+ 3 f(l+x2)dx
3
or, tan” y=x+T+c

Which is the required general solution.

I8 adise AP T 2 |

8 Ans: -

dy _ 1-cosx
dx 1+cosx

_(1-cosx
or ,dy b (m)dx

- 2sin’ %

or, dy = dx
2cos’ %

or, dy=tan2X2dx

or,dy = (SCCZ % - 1)dx
Tl % G fId S W
integrating both sides , we get
/dy=/<sec2%- 1)dx
or,y= tanl% -x+tc

2

or, y=2tan%-x+c
Which is the required genreal solution

I&) arfisec AUs g 2 |

9 Ans: -

feam Tar radd afieRr 2@

Given differential equation is X di -y =x’

FHEINA. — voT I5-TE-37 [ fnyed RAawor 1 (2024)




d N .
qJE d—§+ Py=Q @ wu & dWaw Iawd | 3-Marks Solution

1 B 1Ans:-
wfievor 2, wEiP = aam Q=X P b s

X b
Given differential equation is

which is a linear differential equation of the

d
fromd—i + Py =Q , where P =-§ ,Q=x sec’xtanydx + sec’ytanxdy = 0
Now LF = e/ Pdx — o/ dx — ologx — logy dividing by tanx.tany , we get
1 sec’x sec’y . _
= LF =5 fanx 9% T tany dy =0
.".Solution of the d.e.(1) will be GHIbeTd DY Ux
3IA: Addbd FHIHROT (1) BT & BT : - Integrating , we get
AL sec’x
Y X / X xdx+e tanx “tanx 9% +f tan = loge
or,%=x+c =y=x"tcx or,logltanx|+log|tany|=logc
I e @IS B B or, log| tanx.tany | = logc

Which is the required general solution .
10 Ans : - cotanx.tany =f ¢
f&ar 1T 3raba GHIBHRT & or, tanx.tany =k wherek =+c¢

Which is the required general solution.

T IR AP B 2 |

d
Given differential equation is x% =Xty

d
or,%=1+% 2Ans :-
dy 1 fean war saea afidR @
or, dx-;.y=l ................... (1
Given differential equation is ylogydx - xdy =0
which is a linear differential equation of the form
or, xdy = ylogydx
dy 1
dX+Py Q. whereP=---,Q=1 dy  dx
OF , T ™ "u eevreererenenens (1)
Y ipy=Q @ e et viogy X
T g TPy =Q @ ST AR WHIBTIT B UR
e ® el P =—% ,Q=1 Integrating both sides , we get
_ dex — f—%dx — Alogx — Lo % — L dX
Now, L.LF.=¢ e ¢ =c"™ X /ylogy /
*. Solution of the d.e.(1) will be or, log(logy) = logl x |+ log|c |
3d: dadbel AHBROT (1) BT & BT : - = log (logy) = log| cx |
y.1;=/L.ldX+C = logy = cx = y=¢e"

Which is the required general solution.

TE I ATUS TA B |
or,y—xlog|X|+CX 3Ans:-

or, y =loglx|+¢

Which is the required general solution. feam rar sawe whiewr @

Given differential equation is
I avfise AU 8o 2 | . . ,
¢*tanydx +(1 - ¢*)sec’ydy = 0

or, ¢ —dx +

HEIT-12 (TI0T<) 5 FMEITA, — woar IF-TF-3eR [eas fyed Rawor & (2024)




THTHfAId B WX

Integrating , we get

d
Given differential equation is d?(l -y =cosXx..(1)

which is a linear differential equation of the form

dy

secy = logc ax TPy = Q,where P=-1, Q=cosx

eX
1-¢* tany
or, -log(l -e )+ log tany = logc

RES g—X+Py=Q @ ©U o1 AP @dd

or, logl = loge IiBYor ® W&l P=-1, Q = cosx
tany

" 1-¢°
Which is the required general solution.

I8 arfise AP g 2 |

L IF=e/r=¢/ =

*. Solution of d.e. (1), will be
Id: Jqdel THIHRYT (1) BT &l BHIT : -

=¢ =tany=c(l-¢")

4 Ans ; - y.e = f e”.cosxdx +¢ i, 2
& =1 sadd gHieRT @ Let I = fe"cosxdx
Given differential equation is = cosx.(-¢™) - f -e*(-sinx)dx
xdy - ydx = yx* +y*dx =-¢7COSX - / e sinxdx
or, xdy=(y+/x*+y*)dx ) . ; )
=-¢™CosX - [smx(-e *) - f cosx(-e X)dx]
dy _ y+tyx’+y’
or, d_X - f .................. (1) =-e*cosx + e'xsinx - f e'xcosxdx
Which is a homogeneous differential equation or, I =¢™(sinx - cosx) -1
Y8 Y GHUTA Addel THHIT 2 | or, 2I = ¢™(sinx - cosx)
_ Cody dv e (sinx - cosx)
puty=vx ..o g T VXL 1= >
*. Equation (1) becomes *(qinx -
. Fromeqn (2),y.e™ = € (s1nx2 cosx)

-, gHfieror(l) 8 o @

.y = SINX-COSX |
Lodv v/ VI Y 2
VIXax — X Which is the required general solution.
or,Xg—;Z/l-i- 2 1+ dX T8 i AUS B & |
v
TR 1 W) 6 Ans : -Given differential equation is
Integrating , we get feam ma srawa wh@er 2
d d
log|v++/1+v*|=loglx |+ logk );%Jr2y=x2 or,%+%y=x ...... (1)
= |v+y/1+v?|=klx| which is a linear differential equation of the form
d 2
= v+yl+v’=+tkx=cx,wherec=1k d_§+Py=Q whereP=1, Q=x
2 d
o oy y = W 2, wRiP =2, Q=x
Which is the required general solution. cLF =/t =g/ Fax = elogx — glogx’ — 2
T e AUD Bl = | .. Solution of d.e. (1) will be
5Ans ;- .. AdDh o ST (1) BT & BT
e T sradea afieRor 2 y‘XzzfXZ'XdXJrC
: FHEIRE. — o d-vg- for-ered ReRoT 89 (2024
HE(T-12 (0T TR § A d-HE-3R e e &9 (2024)




2 x*
or, yx =" *fc
2
X C
Y=gtz

Which is the general solution of given d.e.

I arvfise AU g 2 |
7 Ans : -
fear T saea gfiexor @

, . dy :
Given d.e. is ax +2y = SINX .oovveennene (1)
which is a linear differential equation of the form

d
d3{1+Py Q, where P=2,Q = sinx

I8 g—§+Py=Q @ WU & Rad @adva
wftevor 2, WEfP =2, Q = sinx

L LF. = e/t == e

*. Solution of d.e. (1) will be

", add GHIHRT (1) BT & BN

y.e™= /ez".sinxdx +c

Let [ = / e”*sinxdx

- SlIlX 2 2

2x

- cosxdx
=%_% COSX( )-/7-(—sinx)dx
_ e™-sinx _e™ - cosx
- > i 4/e sinx

= e™ (2sinx - cosx) _ 1,
or, 1— 4 4

2x . -
or I+}TI _e (2s1n4>‘< COSX)

5. e”(2sinx - cosx)
or, 4 I= 7

. e™(2sinx - cosx)
sd= 3

*. From eqn(2)
- | (2)4,
2x . _
ox= (28111;( COSX) N

y = %(Zsinx - cosx) + ce™

which is the required general solution.

I s U 8o 2 |

HefT-12 (TOTe

8 Ans : -
fear ar sada gfievor @

) . dy Y _
Given d.e. is d—x+; =X

which is a linear differential equation of the form

d
4Py =Q,whereP=1,Q=x’

dy
e d—X+Py=Q ® wu & Wad @dd
PR 2 el P = % ,Q=x°
. LF.= edex = ef]YdX = elogx =x
*. Solution of equation (1) will be

ara: wHfieRvT (1) BT & 8N -
y~x=/x~x2dx+c
or, Xy=fx3dx+c

4

or, Xy=XT+C

3

or,y= XT + %
which is the required general solution .

IE) s IS B B |

9 Ans : -
fear ar saea afieror @

Given differential equation is
dy
2 =
COS™ X gy +y = tanx
dy ) .
or, ix +sec’x.y =sec’x.tanx ........... )]

d
which is a linear d.e. of the form d_z +Py=0Q
where P = sec’x ,Q = sec’x.tanx

LK 3—1+Py=Q P ®U &I ad @dd

wfievr 2, Wl P = sec’x , Q = sec’xtanx
Now, LF. = /" = g/t = gum
*. Solution of eqn(1) will be
3rd: BT (1) BT & BRI : -
y- e = / e™™ - sec’x - tanxdx + ¢
" sec’xdx = dt

put tanx =t

" y.e“‘“*=ft'e‘dt+c
—tf cdt- [ (40 [ear)at+c
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= te‘-fe‘dt+c

=te'-e'tc

= tanx.e"™ -e" +c¢
=e"(tanx-1)+c

-y =(tanx - 1)+ ce™

Which is the required general solution.

Ig) arfisec AUD BT 2 |

10 Ans : -

foam = sada gfieRor 8
Given differential equation is

(1 +x*)dy + 2xydx = cotxdx

N
or, (1 + x‘)d—z+ 2xy = cotx

dy + 2x _ cotx

O, G T o Y =Tyt e (1)

d
which is a linear d.e. of the form d_z +Py=0Q

_2x _ _cotx
whereP—1+Xz,Q—1+Xz
d
E%+Py=Q$m${’\}ﬁ§$3}W
o n  2X _ cotx
WWE?WP—1+XZ,Q—1+X2

X
Now , LF. = ¢/™ = ¢/ = ghe) = | 4 x2

*. Solution of equation (1) will be
ara: BT (1) &1 8ol BT : -

y(l+x2)=/(1+ x)- C_?_txzd +c

or, y(1+x%) = fcotxdx+c
or, y(1+x*) = log|sinx |+ ¢

y =1 +x*)"log|sinx |+ c(1 +x*)"
Which is required general solution.

TE i ATh Bl B |

11 Ans : -

d
(X+y)dy =1, or,%—x+y
d
or, %-x=y .................. (1)
which is a linear d.e. of the form
dx

@‘FPX Q,where,P=-1,Q=y

HefT-12 (TOTe

?Ts’g—X+PX Q @ WU &1 s Jadva

e 8 wel P=-1,Q=y
S LF. =e/"=gl1v=¢v

*. Solution of eqn(1) will be
ara: wHfiBRvT (1) BT & 8N -

X-e'y=fye'ydy+c

or, X-e"y=-ye'y-f-e'ydy+c
=-ye’-e’+c =-e’(l+y)+tc
x=-(1+y)tce

Which is the required general solution.

IET e AP 8 B |

12 Ans : - Given d.c. is Xg_i =y- Xtan%

fear ar saed e 2@

which is a homogeneous differential equation
IE U FHLTA Sddbel GHISROT 2 |
. Puty=vx

dy dv
dax - VtXax

‘. Equation (1) becomes

wHiHRor (1) 8 oar @
V+xg—l=v-tanv

= xg—x =-tanv

dv __dx
or, tanv X
/’ dx
tanV

or, /cotvdv =-log| x |+ logc

or, log(sinv) +log| x| = logc
= log|xsinv| = logc

= |xsinv|=c¢

= xsinv = £c = k (say)

= xsin% =k

Which is the required general solution.

IE s AP B 2 |
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| 5-Marks Solution

1Ans:-
fear a1 sada gfievor @

Given differential equation is

(1 +e%)dx+e%<l -%)dy =0

03
or d—XZ-& ................. (D)
* dy 1+e%

which is a homogeneous differential equation

g U GHHTAI Addbel GHIHRIT B |

dx _ dv
Put x=vy ,then 3= dy Verdy

. From eqn(1),
;e (1) 9 ;-
e'(d-v)
dy 1+e
dv _ e'(1-v)

E 1+ev %
_—e'(1-v)-v(l+e")
N 1+e"
dv __v+e'
OI’, Ydy_ 1+ev
1+e¢’ d_y

v =

> vte y

1+e” dy
v+e' dv = f y

= loglv+e'|=-log|y|+c

V+

or

= log|ly(v+e)|=c

( +e/> = k(say)
x+ye/—k

Which is the required general solution .

dy ‘{xcos% + ysin(%)}y

or. =
Cdx { Y y}
ysin3- - xcos - (X
dividing num. and den. by x? , we get

e qAT & Bl x* 9 faafoa 9 ),

dy {cos%+%sin<%>}%
e {y Ty y} ........... (1

?SIHY - COS;

d
Put y = vx, then dy—v+xg;

F\
. From (1), v x gz (cosv + vsinv)v

vsinv - cosv

dv _ v(cosv *vsinv) _

Xdx ~ vsinv-cosv

dv V(cosv + vsinv - vsinv + cosv)
or, Xx ~ vsinv - cosv

_ _ 2vcosv
vsinv - cosv
vsinv - cosv ;- 2dx
2 VCOSV X

o [ L

= f(tanv - %)dv = 2log| x |+ logc

or, -log|cosv|-log| v|=2log| x|+ logc
or, -log| vcosv | = 2log| x |+ logc

or, 2loglx |+ log| vcosv|=-logc

or, loglx’vcosv|=1logk (-logc = logk)
= |x*vcosv|=k = x’vcosv =+ k =¢
(Where £k =c)

= lecosl =c = xycos% =c

Which is the required general solution.

IET e AP & ¢ |

FEl apfre 2E T 2 3 Ans : - a7 Jadwa wHiBRor ?
2Ans:- Given differential equation is
fear wa sadwe wifiaRer 8-
ydx + xlog( )dy 2Xdy =0 oo, (1)
Given differential equation is
y y y y or, yg—= 2x-xlog<%>
y(xcos; + ysin;)dx = X(ysin; - XCOS;)dY dxy < x y
d or, Gy =23 Joel ¥
or, Y(Xcos% + ysin%) = X(ysin% - XCOS%)d_z dz yx Y < D «
or, dy =2 v + ?log<?> ................. )
PefT-12 (o1 57 FHEINA. — voT I5-TE-37 [ fnyed RAawor 1 (2024)
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|
( loga =-log5>
which is a homogeneous differential equation

Iqg U ULl ddbdl GHHRor 2 |

dx dv
Put x = vy , then dy_V+ydy
From eqn(2), V+y?1V =2v+vlogv
=>yd—=v+vlogv
L dv._dy
v(l+logv) Y
- [t
v(1 +logv) y
= log|1 +logv|=log|y|+¢c
= log Tlogv|_
2‘1+logv .
171
BV =+ ¢° = k(say)

=1+ log% =ky,
Where k is an arbitrary constant.
Which is the required general solution.
L e IS & B |

4 Ans : -
fear wa srawe wftavor @

d

Given d.e. is (x*- l)d—z-i_ 2xy = Xzz_ I

dy 2 2
or,d—X+Xzf‘ Y=ty
which is a linear differential equation of the form
dy
ax TPy=Q

_ 2x __ 2

where P = -1 ,Q (x-17

d
I8 d—§+Py=Q 3 WU 31 ad add

« n__2X ___ 2

HIPRT 8, Wl P = -1 Q Z-17
- LF. = edex — efx%—’_‘ldx — elog(xz-l) — XZ -1

*. Solution of equation (1) will be

ra: BT (1) &1 & BT : -
Y(X2-1)=f(x2-1)-(xzzT)z-dx+c

=fx22-1

dxtc¢

HefT-12 (TOTe

{84}

soy(xi-1)=2- log‘Tl

+c

or, y(x*- 1)=log‘ T
Which is the required general solution.
IEl e ATUS A 2 |

5Ans;-
fean T g e @

Given differential equation is

d
a +x2)d—;’+y =tan"'x

dy 1 _ tan’'x
O, g P T Y = Lot e (1)
which is a linear d.e. of the form
dy 1 tan"' x
dX+Py Q, where P = 1T+x2 ,QZW
d
ag d—§+Py=Q P w9 & Wad adva
sp—_ 1 _ tan'x
wHieRer 8, WEiP = [ ,Q= L1

NOW 5 I.F. = edex = e/l_:TdX — elan'lx
*. Solution of equation (1) will be

ara: wHiBRuT (1) BT & 8N -

y.e _/u“.tan tan X 4 1c
Put tan"'x =t '.de= dt

y.e" = f te'dt+c

—tfedr- ({9 [earfa+c
=te' -/e dt+c
=te'-e'+c
Lyer=(t-1)e'+c
or, y e *=(tan"x - 1)e* *+c¢
. y=tan'x-1+ce™*
Which is the required general solution.
JEl e AU & © |
6 Ans : -
e T Jadwd wiwRor @

Given differential equation is
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which is a linear differential equation of the form

d
dz +Py=Q, where P =-2,Q = cos3x

I8 g—erPy:Q 3 ©U &1 aF I@dvd

wHfievr 2, wEf P=-2,Q = cos3x
Now , LF. = /P& = /2 — o

*. Solution of the equation (1) will be
Id: GHIeRT (1) BT & B9 : -
y-e*= / e”cos3xdx+c .......... )
Let 1= f e cos3xdx

then

I= cos3xfe'2"dx -/{%(cos&()/ e'zxdx}dx

- -2X _ -2X
=& 208X 5083){ '/(-3sin3)x)<—e2 )dx

_secos3X CZOS3X 3 e sin3xdx
_ -e*cos3x 3] .
=% "5 -sin3

- A2 -2x
_"¢ 30s3x 43¢ Z1n3x .9 e cos3xdx

[ = 72¢7cos3x +3e™ sm3x 294
o 4 4

9 . e™(-2cos3x + 3sin3x)
or, [+ ZI = 4

13 13, e (-2cos3x + 3sin3x)
3 1= 4

1= %e'zx (-2co0s3x + 3sin3x)

*. From eqn(2)
y-e™ 3 (3sm3x 2co0s3x)+c

Sy= §(3sin3x - 2c083x) + ce™

Which is the required general solution.

T e AUS 8 2 |
7 Ans : -
fear ar sraed aHfievor 2

d
Given d.e. is xlogx - % +y= %logx
I A S S
) dX XlOgX y - X2 ............ (1)

d
which is a linear d.e.of the form % +Py=0Q

and Q= fz

1
where P = Xoox x

HefT-12 (TOTe

d
RES d—§+Py=Q @ ©U o1 Ras @dd
o _ 1 _ 2
afieHvor 2, oral P——XlOgX and Q=
Now , LF. = ¢/ = ¢/sma® = ¢leo) = |gox

*. Solution of equation (1) will be

ara: wHisRuT (1) BT & 8N @ -
y logx = [ 2
= 2| logx [ - dx /{ logx)f }
- 2[1ogx(-§)- i %(-;)dx]+c
=-21°%+2f%dx+c

,2logx 2
X X

=-%(10gx +1)+c

logxdx +c¢

y - logx =-%(logx +1)+c
Which is the required general solution.

I&) arfisec s gl 2 |

8 Ans : -

fear war sada gfievor @

Given differential equation is

d
d—z - 3cotX.y = SIN2X ..ocovvrinnene €))

which is a linear differential equation of the form
gz +Py = Q, where P =-3cotx , Q = sin2x
RES %”LPY:Q @ ©U &1 as @dd

wfievure, o8t P =-3cotx and Q =sin2x

Now IF. — edex — ef-}cotxdx — e-3logsinx — elog(sinx)’:’
1
sin’x
*. Solution of the given differential equation(1)
will be

Ira: faw ¢ sada w@HRT (1) BT 8T BT : -

= (sinx)® =

. 1
y X .13 2/(s1n2x>< s Jdx+c¢
sin’x X
2sinx-cosx
or, y3 = - dx+c¢
sin’x sin’x
X 4
2/ cos

sin’ x
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—2/ >+ ¢  wheresinx =t

2, __ 2
- t-l_C sinx

LY
" sin’x  sinx
sy =-2sin’x + ¢sin’x

Now , given y =2 when x= %
. Fromeqn(2), 2=-2+c=c=4
y =-2sin’x + 4sin’x
Which is the required particular solution.
I anfise faery a1 2
9Ans: -
fear a swe wftavor @
Given differential equation is
(1+y*)dx =(tany - x)dy

dx tan'y-x

s dy 1+y2

dx _tan'y 1

’ dy l+y2 l-i-y2 X

dx 1 _tan'y
Or’dy+1+y2'x_1+y2 .......... (D
which is a linear diff. equation of the form
dx 1 tan’y
@JrPx:Q,whereP: T+y’ ,Q= T+y’
I8 g—§+Px—Q @ w4 & Wad awva

| _ tan'y

fieror B, SE P = Iy ,Q= Ity

" I.F = edey = e[l*']y dy — etan y
*. Solution of the differential equation (1) will be
A AP TP (1)$r T B -

Xetany_/ Lany l+2

=fte‘dt+c , where tan'y=t
Zt/e‘dt-/{%.fe‘dt}dﬁrc
=tet-fe‘dt+c

=te'-e't+c

=e'(t-1)+c

dy+c

Lox-e=e¢""(tan"y-1)+c

“tan”'y

x=tan'y-1+ce

HefT-12 (TOTe

Which is the required general solution.
el avfise AUS & & |

10 Ans : -
e T srde wiiawor @

Given differential equation is

ax TXY = D' A (1)
or, % : g—z + g =X
or,#g—i+#~x=x .................. 2)
e, 13 gz -%g—; ..................... 3)
. Equatlon (2) becomes
-%g—; ttx=x
0r,${-2x-t=-2x ............ 4)
which is a linear differential equation of the form
ALy pt=Q. where P =-2x and Q = 2x
dt

g8 d—+Pt—Q & w9 a1 INID ATDA
wfievor @ wigf P=-2x and Q=-2x
LF. = o/t = of mxix — o
*. Solution of equation (4) will be

3c: BT (4) BT & BN : -
t.e"‘2=fe'xz(-2x)dx+c

=e*+c¢
1 _XZ _XZ
=€ =¢ *tc
y’
1

=5 =1+ce"
y
Which is the required general solution.

I8 Ivfise AP B 2 |
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