Differential Equation /

Bl Exercise-1 |
= Marked questions are recommended for Revision.

= fiffed uea qevm I w2

PART - | : SUBJECTIVE QUESTIONS

AT - | : fAYATHS UL (SUBJECTIVE QUESTIONS)

Section (A) : Degree & Order, Differential equation formation
@ug (A) : O T4 Pife, JqPhad THIDHI §1
A-1.  Find the order and degree of the following differential equations -

f=fRad eradmer THIdERE & B 3R T1d ST HIFTT —

. d?y ? dy )’
0 (G (] v s &2
2 4
y dy | &y (dy
S =7 =2 = Ans. (3,2
(ii) {deJ Yo o y (3,2)
(i)  sin- (S—VJ —X+y Ans. 1,1
X
: dy 1
bt - . 2
(v (de S Ans. 1,
dx
dsy 2
—3 _dy . . !
(v) e’ xd—2 +y=0 Ans. 3, degree is not applicable (8T aR¥IfYT &l 2 |)
X
,75/2 \
viys |14+ _x 3y Ans. 3,2
3
dx dx

2
(Vi) :TZ = sin [x + g—g

Ans. 2, degree is not applicable (aTd gR¥IfT =81 & 1)
Sol. (i) Order 2

degree 2
(i) 3,2
(iii) dy =sin(x +Y)
dx
order : 1 degree : 1
(iv) 1,2
(v) 3, degree is not applicable
(vi) 3,2

(vii) 2, degree is not applicable.

Hindi. (i) PIfe 2

grd 2
(ii) 3,2
(iii) d_y = sin(x +y)
dx
Pife -1 =a1q -1
(iv) 1,2
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Differential Equation /
(v) 3,9« aRwifya =2 2
(vi) 3,2
(vii) 2, =g gR9ifig =€ ? |

A-2. Identify the order of the following equations, (where a, b, ¢, d are parameters)

frr=foRaa e &1 sife s SR, (ST a, b, ¢, d U/Aa 8 1) —

Sol. (i)

(iv)

Hindi. (i)
(i)

(iii)

Hindi. (i)

(i)

(iif)

(iv)

(sina)x+(cosa)y=mn Ans. 1

y2 = 4a ex+* Ans. 1

/n (ay) = bex+c Ans. 2
T T

y =tan {Z + axj tan (Z - axj + cebxd Ans. 2

arbitary constant 1 so order is one.
y? = 4(ae®) e* = 4ce*
arbitary constant 1 so order 1
/na + (ny =be* +c
/ny= bex + ¢’
order 2
1+tanax 1-tanax

" 1-tanax 1+tanax
two arbitary constant order 2
Ued AR 18| 31 %A 18|
y? = 4(ae) e* = 4ce~
UfeB® TR 17| o7 HH 18 |

/na + /ny =bex+ ¢

+ (ce’)e™ =1 + ke

ny=be* + ¢’

Bife 2

Ul SR 18| 3 HH 18 |
y?2 = 4(ae®) e* = 4ce*

URe® oTaR 15| o HH 15 |
/na + (ny =bex+c
/ny=bex + ¢’

PIfc 2

_1+tanax 1-tanax
" 1—tanax 1+tanax

UfRed 3R 28 | - Pife 231

+ (ce)e™ =1 + ke™

A-3. Form differential equations to the curves

y? =m (n? - x?), where m, n are arbitrary constants.
ax® + by? = 1, where a & b are arbitrary constants.
Xy = ae™ + bex

fa=forRad gt & 991 dTel) STadhe THIHROT S BIfoTT —

(i)
(ii)
(iii) =
(i)
(ii)
(i)
Ans. (i)
(iii)
Sol. (i)

y2=m (n2—x?2), ST&l m, n W AR 2 |
ax?+by?=1, 8l ad b W@ 3R & |
Xy = ae™ + bex

; d?y _(dyP _dy
ny2+(Xy1_y) Y, =0 (ll) Xyd7+x[d—xj _y&=0
d’y ,dy
dx? ¥ dx y

y2=m(x2 —x2) = y2 =k, —Kx?
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Differential Equation // “_

2yy" = =2k, x
(Y2 +yy' =k,
yy =x(y'2+y")

= Xyy” +(xy'=y)y =0

(ii) ax? + by? =1 (1)
2ax + 2byy' =0 -(2)
2a+2b(y'2+yy") =0 )

solving (1) (2) & (3)
Xyy" +xy?—yy' =0
(iii) Xy = ae™ + bex
(y + y'x) = —ae™ + bex
Yy +Y'xX+y =ae™ + be
2
Xd_y + 2d_y =

X
dx? dx y

Hindi (i) y2=m(x2 - x3) = y2 =k, —Kx?

2yy' = -2k X
()2 +yy" =-k,
yy' = Xx(y'?+y")

= xyy" +(xy'=y)y' =0

(ii) ax? + by? = 1 (1)
2ax + 2byy’' =0 -(2)
2a+2b(y'2+yy") =0 ..(3)

(1), (2) Td (3) BT & PR W
Xyy" +xy?—yy' =0
(iii) Xy = ae™ + bex
(y + y'X) = —ae™ + bex
Y +y'X+Yy =ae*+ be
2
Xd—y + 2d—y =
dx? dx
A-4. (i) Form diffrential equation of all circles touching both positive co-ordinate axes.
(ii) Form diffrential equation of all straight lines at a distance unity from (2, 0)
(iii) Form D.E of locus of a point whose distance from origin is equal to distance from linex +y + A =0
where A is a variable parameter.
(i) SFT g fdenes el I et B arel 9 gl B Tadmd FHIGRT I8 |
(i) 95 (2, 0) 9 3318 T R VW TR IWWRI B qhd FHIHIOT I183 |
(iii) fagall & fagur &1 fadd AU S0 IO Tafe g o 4o g T R W x+y+ 1 =09
T & WK B, F&l A UrEd 2

Xy

(x+yy')2

X+yy' (x (1+y')2

1+y'
i) (1+y?) =(y-(x-2)y)
i) (1+y) )€ +y" =+ \2(x+yy)
i) (X=r)2+ (y-1)2=1r> =>x2+y2=2r(x+y) +r2=0
dy

2(x—r) + 2(y-r) d_ =0 =>r{1+y}=x+yy
X

Ans. (i)x®2+y?>-2 =0

+y) +

(
(
Sol. (

"2
x2+y2—2ﬂ (x+y)+m:0
1+y (1+y")

(ii)
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Differential Equation /

/\p

.
1,
.
.
.
.

2.0)
(x—2)%2 + y2=1 sin%0 + cos?0 = 1
(x=2) cosO + ysind = 1 1+y2=(y— (x=2)y')
cos0 + y'sin® = 0 Aliter: let line be (d@feud et AHT IWT BT FAHIGIV y = mX + C
—(x=2)y’ sin® + ysin® = 1 mx—y+c=0 |
sinG:% M=1 =2m +y—mx = +y1+m?

y—(x-2)y Jem?
cosO = L' =y -m=0

y—(x-2)y

SO (2y +y—yx)2=1+y?
(1+y?5)=(y-(x=2)y)y

(iii) Let (h, k) T (h, k) f=g 2|
|h+k+l|= e

2
{(h + k) + 2J2 = 2(2 + K2 L (K)o s BT
:>x+y+7»=i«/§a/x2+y2 — 1+y'=i\E(2X+ZYY)

N

= (1+Y) X +y? =22(x+yy)
Section (B) : Variable separable, Homogeneous equation, polar substitution
Qug (B) : TX YATHIY], FHYTA FHIDHeY], g ufcreenad

B-1.  Solve the following differential equations

1 e FHIBRT B BA BINTY —

(i) (1 + cosx) dy = (1 — cosx) dx (i) gy _ X sin?x = !
dx xlogx
(i) dy  x(2(nx+1)
dx siny+ycosy
Ans. (i) y=2tanx/2-x+c¢
(i) = ﬁ—l X sin2x —10052x + log |logx| + ¢
=773 8 919

(iii) y siny = x2/nx + ¢

Sol. (i) 3_; _

=

0 9
(i) ix

d_y=

(iif) -

2cos? X
1+cosXx - dx_ —cot X = jdy = J.tanZde
1-cosx dy 2sin2 X 2 2
2
X
=2tan— —-x+cC
y 5 +
SN x = Y sinexa :>de =J‘ (-cos2x) 1)
xlogx dx xlogx 2 xlogx
1x2 1. 1
=—4———XSiN2X — —C0s2x log(log x) + C
y 2{2 5 ) } +log(log x) +
x(2/nx +1)
siny + ycosy
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Differential Equation // “_

J(siny+ycosy)dy =j(2x€nx + x)dx

using by parts
ysiny=x?/nx +C

dx  1+cosx dx 2c08” ) X > X
Hindi. (i) & - . —cotX = jdy - Itan X dx
dy 1-cosx dy 2sin2 X 2 2
2
X
= y=2tan§ —-X+C
(ii) d—y—xsin2x=L :>d—y=xsin2x+ :>J.dy =J. x(1_C032X)+ 1 dx
dx xlogx dx xlogx 2 xlogx
= 1 ﬁ—lxsin2x—lc032x + log(log x) + C
Y212 2 4
(i) d_y= .x(2fnx +1)
dx siny+ycosy
I(siny+ycosy)dy=I(2x€nx+x)dx
QGUSI: THIBAT
ysiny=x2/nx +C
B-2. Solve: [16JM120594]
(i) dy =sin(x +y) + cos(x + ) (ii) dy +ev+ex=1
dx dx
Ans. (i) log tan[x—;yjﬂ =X+C (i) tan' (") +x=c
. dy .
Sol. (i) poia sin(X + y) + cos(x + )
X
X+Yy=uU
1+ d—y = d—u
dx  dx
du .
— —1=sinu+cosu
dx
L:J‘dx = log tan| 22Y |14 = x + ¢
1+sinu+cosu 2
(i) d—y+ex‘y+ey‘x=1 puty —x =t 3@ W = dy _ = at
dx dx dx
dt ~ t ~ B Y
= 1+ — +et+el=1=> dt+dx=0=tan'(e)Y+x=c =tan'|—| +x=¢C
dx 1+e2t e
B-3.= Solve:

xdx—ydy 14+ x2 —y? xdx +ydy  xdy —ydx

= ii
xdy —ydx xZ —y? W G +y? x?

Ans. () (= yZ + i oy? = SEay) (i Zry? =Y s

fxz _ y2 X
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Differential Equation // “_

xdx—ydy 1+x2—y2

Sol. i =
0 xdy — ydx x2 —y?

X =r seco

y =rtané

X2 - y2 = r2

dx = r secO tan0 d0 + secO dr
dy =r sec?0 do + tan6 dr

rdr 1412 dr
2 = 2 = I
r<sec0do r

= = J.sece do
1412

c(x+y)
¢X2 _ y2
(ii) Putx =rcosd & y = rsing = X2 4+ y2 =72 = xdx + ydy = rdr

Y _tano = xdy — ydx = r2d@
X

on solving & &< WX \/xz—y2 + \/1+x2—y2 =

xdx + ydy _ xdy — ydx
\/xz +y? X
rdr r2de
T r2cos?o
r=tanf +c

a,X2+y2 = X +C

X

J.dr = Isecze de

B-4. Solve:
(i) x2dy + y(x +y) dx = 0, given that y =1, when x = 1

(ii) ycos%(xdy—ydx)+xsin¥(xdy+ydx):0 , When y(1) = g

el DITY —
(i) x2dy +y(x +y)dx=0fam T g Tax =1, y = 1

(ii) ycos%(xdy—ydx)+xsin%(xdy+ydx) =0 ,%9y(1) = g

Ans. () 3xy=2x+y (i) xysin (y/x) = g

Sol. (i) x2dy +y(x +y)dx=0 &TaT aty=1 x=1W

d_y=_ y(x+y) Let HHT y = tx

dx x2

t+Xx — =
ax 1

N _J' dt _d_x
2 + 2t X

J‘ dt ’
- =/nX+cC
t(t+2)

—% (nt—/nt+2)=(nx+cC

at x=1 W y=1 . t=1
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Differential Equation // “_

= c= €n3 = X2y =2X+Yy

(i) yX2 cos — Ya¥ sm y d(xy) =0
X X
Jeo 35

/n sin (Xj = —/n(xy) + ¢nc
X

y y —2xy — X2

B-5.  Find the equation of the curve satisfying > and passing through (1, -1).
dx  x®+2xy-y
dy yZ —2xy — x2
=Pl GYE B qel 3R g (1, -1) § TORA aTel I5h BT FHIDROT HIGT BIRA |
dx  x?+2xy —y?
Ans. x+y=0
2 2
sol. I _ )/22# - 1
dx  x“+2xy-y
dy . B B
:>d—x+1_0 = Idy+Idx_0 = y+x=k
it passes through (1, — 1)
k=0
Equation of curve x+y =0
2 2
Hindi &Y _ Y =2y-x" |
dx  x2+2xy—y?
dy . B B
:d—x+1_0 = Idy+Idx_0 = y+x=k
T8 (1, - 1) 9 o 2|
k=0
qsh BT FHIBRIT X +y=0
B-6. Identify the conic whose differential equation is (1 + y?) dx — xydy = 0 and passing through (1, 0). Also
find its focii and eccentricity
fag (1, 0) ¥ oA dTel 3AR 3@del FAIBIT (1 + y2) dx — xydy = 0 BT AT B ATl ATHa BT FHIBRT
1 I qen A1 9 Scb=sal W STa ST |
Ans. Conic &4 : x2 —y2 = 1 (hyperbola faa=Raer)
focii AR @ (+4/2,0), e = 2
dx y
Sol. —= d
X J.1+y2 y
nx = %fn(1 +y3) +cC
2
/n [ X 2} =k,
1+y
=>x2=Kk, (1+y?
at (1, 0) k, =1 (1,0) ® k, =1
=>x2=1+y?
e=  2focii (+42,0) e=+2 =fEt (242, 0)
B-7. If a curve passes through the point (1, ©/4) and its slope at any point (x, y) on it is given by y/x —

cos?(y/x), then find the equation of the curve.
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Differential Equation / “_

afe v asb g (1, 1/4) A T[orRar 8 R g9a &0 a5 (x, y) IR Uaordm y/x — cos?y/x §RT & STl &1, af
b BT FHIBRYT ST DI |

Ans. tany/x=1-logx.

Sol. d—y=l —coszl put y = tx y = tx @9 W t+xﬂ=t—coszt
dx X X dx
:>x2=—coszt :>t+xﬂ=t—cos2t
dx dx
=tant=—/nx +C
:>tanX =—/nx+C
X
it passes through (1, %j DK [1, %j H TIoRAl B |
C=1
= tanX +/nx=1
X
B-8. (i) The temperature T of a cooling object drops at a rate which is proportional to the difference
T — S, where S is constant temperature of the surrounding medium.
Thus, % = -k (T — S), where k > 0 is a constant and t is the time. Solve the differential

equation if it is given that T(0) = 150.
(ii) The surface area of a spherical balloon, being inflated changes at a rate proportional to time t.
If initially its radius is 3 units and after 2 seconds it is 5 units, find the radius after t seconds.

(iii) The slope of the tangent at any point of a curve is A times the slope of the straight line joining
the point of contact to the origin. Formulate the differential equation representing the problem and
hence find the equation of the curve.

(i) T U BT A T 5799 &% 9 AR R8T 8 98 3R T — S & FHGUK &, T8l S 9183 arararvl &l
ﬁ'ﬂﬁmﬁ%l&ﬁ:% =—k(T-S), 58Tk >0 U® ReRieh g 3R t THY B | ddhel FHHRI A HITY
Ifg T(0) = 150 faam = &1 |

(ii) TP NMATPR TR & TR &a%hd § gRadd &1 &% 99 t & FEgURD 8 | IR s9a] UR™®
o1 3 B8 IR 2 WHve & d1€ IE 5 3HIS ©, Ol t HHvS UA ol S1d BT |

(iiy TP 9B > [ g R TRl Y@ FI yavrl 99 9 B qafeg ¥ A arell 3@ @ gaurd
B AT B S FTRfUd B arell sadel FHIBRYT HI DI 3R $HS! WA A d5h Pl FAHIBRYT 1l

BT |
Ans. (i) 12_;0_ SS =e™ (ii) r=v4t2 +9 units (3FT3)
(iii) y = kx* where, k is some constant
y = kx* ST&f K 3R B |
Sol. (i) % =—k(T-9S) = n(T-S)=-kt+C
m(S,-S8)=C
= ﬂn( T-S J = —kt
S-S

N d o
(ii) 5 () =Kt

d(4nr?) = |ktdt
J J
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Differential Equation /

2
= 4= — +C
2

t=0;r=3 :>C=36TE
t=2;r=5 3k=327‘[

rr=4t2+9

= r=v4t® +9

B-9.

Sol.

dy Ay
il =
(i) dx X

/ny =Alnx + C

y=kx

Find the curve such that the distance between the origin and the tangent at an arbitrary point is equal to
the distance between the origin and the normal at the same point.

I g BT AHIGIUT F1d Doy s H Wee fog ™ Wl Y@ iR qafdg @ 9= o g3 391 g

R A SR g & 99 B A B

> > +tan 'Y
Ans. ,fx +y< =ce x

ly-mx| _ [my+x|
\/1+m2 \j1+m2

RIR B |

ly — mx| = |my + X| = y—mx = x(my + X) (i)

by taking positive sign gD
y—mx=my + X
y—x=m(x+y)
dy _y-X
dx Y+ X
dt_ -t
dx  t+1

tdt dt
- - |—=/x+cC
J.1+t2 J.1+t2

=>m=

t+ X

—% /(1 +®)—tan't=¢nx+c

myx® +y? ——tan'Y ¢
X

tan-
— Ix? +y2 —c,e tan™' (y/x)

from equ. (i) by taking negative sign
y

dy ;+1
. put y =tx
dx A
X
dt t+1
=S>t+x— =
ax —t+1
1_t2 at =&
1+t X

= tan™’ t—% (1 +1t3) =/nx +cC

g o1 W)

lety = tx HHE y = 1x

THER (i) § FOMHS 8T o W)

y = tx 3@ W

—1y/x
mPpE+y? =stand 1o = JEy? =™
X

. . —1y/x
then final solution x2 +y? =ce*®"

/\
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Differential Equation /

~ly/x
79 anfre g (P +y? =cet@”

/\p

B-10. Find the curve such that the ordinate of any of its points is the geometric mean between the abscissa
and the sum of the abscissa and subnormal at the point.
b B FHIDHRO F1d Sy [ ) Rerd el g 1 @ife, 4o ok 39 g R e @ 91 & A
@ 19 [ONTR AT B IR B |
4
Ans. y?= X J;C or (I1) y2+ 2x2/nx = cx?
2X
Sol. y= yx(x+yy')
=y =x2+X _ydy‘
dx
case-l :y2=x2+xyd—y put y2=t:>2yd—y _at
dx dx dx
fRerfer-1 :y2=x2+xyd—y y2=twﬁq-\12yd_y=ﬂ
dx dx  dx
=>t=x2+ x dt
2 dx
after solving A B W
t
— +2/nx=c¢
X2
2
Y iomx-= c
X2
case-ll:y2=x2—xyd—y put y? =t :>2yd—y =ﬂ
dx dx dx
ﬁ%]ﬁ-ll:y2=x2—xyd—y y? = t @ R 2ydy _a
dx dx
= t=x2- x dt
2 dx
after solving A B W

4
X
txz—? +c=0

x4
= yzxz—? +c=0

Section (C) :Linear upon linear, Linear diff. eq. & bernaullis diff. eq.
@us (C) : WRaP 4N, WRa®w adHal THIHIT T §RATell IJadHed THIDHROT

C-1

. Solve: [16JM120596]
g?{ E}g \le_
(i) 2x—y+1)dx+(2y—-x-1)dy=0
(i) dy _ 4x+6y+5
dx  3y+2x+4
(iii) 2x+3y—-5)dy+(3x+2y—-5)dx=0
(i) 4d_y=\/§X—4y+7
dx X—y
Ans. () X®+y?—Xy+x—-y=cC

(i) y—2x+ g /m (24y + 16x + 23) = ¢

/\ Resonance”
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Differential Equation /

(ii) 4xy +3 (x*+y?)—-10(x+y)=cC

(iv) 8xy—4y?2 = 3 x2 +14x + C

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Sol. (i) @2x—y+1)dx+(2y—x—1)dy=0
(2x + 1)dx + (2y — 1)dy — (ydx + xdy) =0
integrating it JHIGHAT B TR
X2+X+Yy2—y—Xy=¢C
(ii) y+2x=v : 3d_y +2—d—v
- " dx dx
1 d_v_2 _2v+5
3 (dx Cv+4
dv _ 6v+15 Lo _8v+23
dx v+4 T v+4
8v+32 dv = 8dx
8v +23
9
1+ dv = 8dx
8v+23
v+ %fn(8v+23) =8x+cC
3
y — 2X +§ n(24y + 16x + 23) =k
(iii) v b,+a,=0
= (2ydx +2xdy) + 3ydy—-5dy +3xdy-5dx =0
2 2
= 2Xy + 3L—5y+3L -5x+c=0
2 2
(iv) 4x dy —4ydy = \E X dx — 4ydx + 7dx = 4(xdy + ydx) —4ydy = \E x dx + 7dx
J.4d(xy)— jzd(yz) = J’ﬁd(xz) +7Idx - 4xy — 2y° B e axad
2 2
= 8xy —4y? = \/§x2 +14x + C
C-2. Solve:
(i) j—y =y tanx — 2sinx (i) (1+y+xy)dx+ (x+x%dy=0
X
dy . dy
(i) = (x+3y?) — =y,y>0 (iv) (1 +x3) — + 2xy = cosx
dx dx
Ans. (i) y = COsX + k secx (ii) yx =—tan'x + ¢
(iii) X 3y+C (iv) (1 +x2)y=sinx+C
y
Sol. (i) dy =y tanx — 2 sinx
dx
d_y —y tanx = — 2sinx
dx
I.F. =e_Itanx o =|cosx | |qaThd o (LF.) = e_ItanXdX =|cosx |
COS 2X
yCcoSX= —— +¢C
€0s2x
=y = +secxc = y = cosx + k secx
COSX
® | Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (R
J\\Resonance

Educating for better tomorrow

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

aj.)-324005




Differential Equation // “_

dy _ —(1+y+x%y)

ii
() dx X+ x3
dy | y(+x®) _ 1
dx  x(1+x2)  x+x°
dy -1
2 iy —
ax ) x(1+x2)
LF. = x ¥H1®%d Toid (L.F.) = x
d -1
— (yx) = = X =—tan'x +c
™ (yx) e y +
dy y
1] —=
i dx  x+3y?
dy x
2_2_3
dx vy y
[lay . iy
lF.=e’V =— e e (LF)=e 'Y =—
y y
X jsﬂ ~ X_gy+cC
y y y

(iv) (1+x3 dy + 2Xy = COS X
dx

dy 2x cos X

—_— 4+ =—2

dx  1+x%2 7 1+x

LF.=1+x? FHrhel Yo (LF.) =1 + x2

i(y(1 + X?) = COS X
dx

(1+x)y=sinx+C

C-3 Solve : [16JM120595]
2
(i) x Wy oy ips 29 oY =X
dx dx  xy+y
(iii)= d_y= exy (ex— eY)
dx
(iv) yy' sin x = cos x (sin x — y?)
Ans. (i) ls = 3x2 + kx® (ii) v+ (1+x) 1 +x)+1+c(1+X)
y

(i) e =ce™® +eX—1

(iv) y?sin?x = %sin3 X+C

. _dy 1 dy y 1 X
Sol. i) x—= = x2y* — — —— = —
()de +y =X :>y4 ix +X y4 <
l4d—y %:X i3=t3ﬁd_y=ﬂ
y dx Xy y y X dx
:>—lﬂ +l =X :ﬂ—ﬂ +3x=0
3 dx X dx X
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Differential Equation /
7_.‘7 —(nx 1 J‘f —(nx3 1
LF.=e e =3 FHIhel Joria (I.F.) =e -5
1 dt t 1 —t 1
—_—— t— = — =d = —dx
dx  x* X2 £3x j X2
t 1 1
=-—= =—— +C St=3x-3cx (v t=—)
3x X y3
= ls = 3x% + kx®
y
2 2
2y - ¥y =X oy ¥ X
dx  xy+y dx Xx+1 x+1
a_t_ x put y2—t:>2ydy dt y2—t?‘@ﬁrw2ydy a
dx x+1 x+1 dx  dx dx dx
TS P qHIH o (IF.) = A P S
1+ x 1+ x
= 1 at_ t2= _X2:>J.d( t J:I _dex
(1+x) dx (1+x) (1+x) (1+x)) Y (1+x)
N L:-jL— T lax = -4 com+x)— —— 4
1+x 1+x  (1+x)? 1+x 1+ X
= v+ +x)mA+x)+1+c(1+x)
y
(iii) d—y=ex“’(ex—ey) = d—y=e2X-Y—eX - &% dy=e2X—eX+y
dx dx dx
y
© dy+e*ey=e2X
dx
y y
LeteV=t:e—dy=ﬂ Hey =t = gdy _dt
dx dx dx dx
= ﬂ + ext=eX
dx
LF —el¥® _ ¢ T T (LF) = o ° % = o
=N t.eex=J‘2’<edxputeX=
= t. Ipep dp
on solving 8 &< W eY =ce ® +eX —1
(iv) yy' sin X = cos x(sin x — y?)
, dy , )
y sin x —= =Cos X sin X — y2 cOS X
dx
dy
=Yy — + y2cot X = cos x
dx
1 dt 1 dt
ut y2 =t - — 2 = t 7@ R =— —
put y =Yy, 5 dx y Yy, 54
1 dt
= — — +tcotx=cosx
2 dx
dt
= — +2tcotx=2cosx
dx
I.F. = ejgcothX = e2NsiNX _ gin2 x TG Tolid (LF.) = j2COthX= e2Msinx _ ginz x
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Differential Equation /

= tsin2x = IZcosxsinzxdx
put sin x = p = cos x dx = dp sin x = p @ W cos x dx = dp

3
=2 Ipzdp=2% +C=>Yy?sin?x = %sin3x+c

C-4. (a) Find the integrating factor of the following equations
(i) (x log x) g—y +y=2logx Ans. */nx
X
. dy .
(ii) - y tan x — y2 sec x, is Ans. tsec x
X
(b) If the integrating factor of x(1 — x2) dy + (2x2y —y — ax®) dx =0 is ejp'dx, then P is
equal to
2 [—
Ans. (2x 21)
x(1-x%)
(a) frreafafaa afieson & 991%d TonE @1a By —
(i) (xlogx);j—y +y=2Ilogx (i) 3—y=ytanx—y23ecx, is
X
(b) afe wfiHRr x(1 - x2) dy + (2x2y — y — ax®) dx = 0 &1 |HAIGS (o P &, a
P &1 @19 91d HIfSY |
. dy
Sol. (a) (i) (xlog x) s +y=2log x
X
dy, vy _2
dx xlogx x
_[ ! dx . .[ ! dx
ILF. = g Xlogx = = gMImxi_ pn x| TG ik (LF.) = e X109X = oM™l _ |y x|
(i) d—y=ytanx—y23ecx = ld—y—ltanx+secx=0
dx y2 dx vy
Put ot 1t w
y y
_dy_da
y2 dx  dx
Now diff. equation 39 AHE AHIBR]
—ﬂ—ttanx+secx=0 :ﬂ+ttanx—secx=0
dx dx
LF. = ol ™% _ giniseoxl _ |ga0 e o (LF) = o) % 2 giMlseex _ [seq x|
(b) x(1 —x?) dy +y(2x2 - 1) = ax®
dx
dy [ 2*-1) & , p_ 2x -1
dx x(1= x2) x(1-x?) B x(1= x2)

Section (D) : Exact differential equation, Higher degree & Higher Order differential equation

@vg (D) : Jmef aFHe FHIHRVI, ST °Id Yd g HIfC oY ATHdA FHIHRU

D-1 Solve the following differential equations
1 sradhe FHIGRO BT T DI |
(i) xdy — ydx= x3dy + x2ydx
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Differential Equation /

(i) x?y(2xdy + 3ydx)=dy

(iii) x dy — ydx = x'%* (3ydx + 4x dy)

Ans. (i) (y/x) =xy +C

(i) x*y2 =y +cC

4 6,8
iy ~[ Y] =X 4c
4\ x 2
Sol. (i) xdy——2ydx= xdy + ydx =
X
(i) 2yx3dy + 3x?y? dx =dy =
X%y =y +C
(iii) M

= d(iJ = x5y (3x2y*dx + 4x3y3dy)
y

3
3

>

= y—d[lj = x3y*d(x®y*)

D-2. Solve & #IfoTT—

(i)
(ii)
(iif)

Ans. (i)

Sol.

(i)
(iif)

y(x?y + e¥) dx = exdy
dy

2y sinx ——+y?cosx +2x=0
dx

(1 +x~/x2+y2 ydx +y (-1 + «/x2+y2 )dy =0

1 x°
—e*=— —+¢C
y 3

2

(i) x—y?+% (+y2)2+c=0

(i y(x2y + ) dx = e* dy
x2y? dx + ey dx = exdy

—X2dx = y2

2y sinx dy + (y2 cosx + 2x) dx = 0

dx — ydx + «fxz +y? (xdx + ydy) =0
dx —ydy + . «fxz +y2 %d(x2 +y?) =0

y2

X— =+ 1 (x2+y?)*2+c=0

2 3

D-3. Solve & PIfTT—

(i

y_xﬂ ﬂ_']]:d_y
dx )\ dx dx

2
(i) y + x. dy =x4(d—yj

dx dx

d(y/x) = d(xy)
x*d(y?) + y?d(x°) = dy

= x8 y* (3ydx + 4x dy)

(i) y?sinx=—x?+c

e’y dx —e*dy X

d(y? sinx) + 2xdx =0

= (y/x) =xy +C

= d(x®y?) = dy

4 6,,8
ll :X'y +C
4\ x 2
x3 e
—-—— =— +cC

3 y

= y?sinx=—-x2+cC

. c
General solution @Y% 8T :y = CX + Pyl
C -

Singular solution faf &e1 1y = (WX % 1)2

General solution MU® & : Xy + C = C°X
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Differential Equation /

Sol.

(i)

(i)

Singular solution fafzF ga1:4x2y + 1 =0

dy
dx
(y—xm)(m-1) =

Yy =mx +

Let AT =m

=mx+ 1+
y m-1

differentiating w.r.t x X ® ATUET AqHAT B UR
dy . Xd_m 1 dm

dx dx (m—1)2 dx

(m-1)°
eliminating m from equation (1) & (2) gives general solution of differential equation
FHIEHRI (1) T (2) § M P &M W, AqdHd THIDHRY AP &l YT BT 2 |
y=CX+ .

c-1
Now eliminating m from equation (1) (3)

and
FHIEHR (1) 3R (3) & m BT AT A W

1 1
m— 1 2= — p— m — 1 = i—
( ) < N
m=1z=
—mx+—!

y= m-—1

1

E e
= (Jx £1) singular solution fafes &«

Let |11 dy m

dx
Y + Xxm = x*(m?) (1)
differentiating w.rtx  x @ W& @G B T
Y oime xd—m = x4(2m) sl + 4(m?)x3
dx dx X
2m + X d—m=2mx3 2m+xd—m}

dx dx

- (2m+xd—m] (1 -2mx3) = 0

dx

- 2m+x?j—m -0 or 1-2mx*=0 ..(2)
X

/\
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Differential Equation /
2dx  dm _
X m
= 2/nx + /nm = {nc
= mx2=c
eliminating m from (1) & (3)
y+ =¢?
= XYy + C = C?X

D-4.

Sol.

eliminating m from (1) & (2)
1

T2
y + xm = x*(m?)
go 11
2x%  4x?

4x2y + 1 = Osingular solution fafers g«

&y
dx?

)

d
Solve (here y, = d_i andy, =
. d?y _d
m 2=
dx®  dx

(y1 =_X Sﬁq YZ

(if)=

d’y _dy d’y
d? T dx dx®
Ans. (i) C,e*+C, (ii)
dm
o
/mnm =X + Kk =

dy = C,e¥
dx

y=Ce*+¢,
y d?y
ii LetAM Tt =—=
(i) "

m

dat _
dx
/nt=8x+cC

8t

t=e¥* = —5 =¥

iy 2=

m=e*.

general solution U®H Bl
(1) 3R (2) F m P FeH W

d3y d2y

..(3)
(1) 3R (3) & m & AT &= W)

[16JM120597]

— =8—= satisfying y(0) =%, y, (0) =0 and y,(0) = 1.

dx® dx?

d?y o
dx? 8
64y = (e —-8x) + 7

ek =

atx=0,c=0

now put 39 = @ w®

- eBx
dx
eBx

m=?+c1

atx=0(x=0w), C,=—

8 %Y Sl y0)= 1.y, (0)=0way,0)=1.

m = c,e

/\
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Differential Equation // “_

dy &% 1

dx 8 8

Y- 8x_£+C
64 8 ¢

PART - 1l : ONLY ONE OPTION CORRECT TYPE

R - Il : BT U Ha! [dhed YHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Degree & Order, Differential equation formation
@ug (A) : U Td IS, FaPBA FHIBRYT F1

A-1. The order and degree of the differential equation

T

are respectively

&y
dx?
(A*) 2, 2 (B) 2, 3 (C) 2,1 (D) none of these
2 3/2
2]
TIPS THIBRY 1 = Tﬂ%aﬁ%aﬂ“\faﬁm:%—
ay
dx?
(A) 2,2 (B) 2, 3 (C) 2, 1 (D) 379 | ®Ig &l
2 2 3
Sol. (dz_v] r2=[1+(d_q }
dx? dx
order ®Ife : 2
degree @Td : 2

A-2. The order of the differential equation whose general solution is given by

y=(C, +C,) sin(x+C,)-C, e<*Cs s [16JM120598]
Ama® 8 y = (C, + C,) sin (x + C,) — C, "% dTel srawel THaxv &) HIfe 8 —
(A) 5 (B) 4 (C)2 (D7) 3

Sol. y=k, sin(x+C,)—k,e k,:C,+C,;k,=c,e%
order dIfe : 3

A-3.= The order and degree of differential equation of all tangent lines to parabola x? = 4y is

TRAAT x2 = 4y B T WY Y@M B [qdhel THHR B HIfe R a1 & —

(A*) 1,2 (B) 2, 2 (C) 3, 1 (D) 4, 1
Sol.  tangentto x2 = 4y X2 = 4y B T I@T
X =my+ 1
m
N A
dx dx (dy/dx)

2
:xd—y=yd—y +1
dx dx
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Differential Equation // “_

.. order =1 degree = 2
noPIfe =1 rd =2
@2 2 d 1/3
A-4. If p and q are order and degree of differential equation y? [d—ZJ +3Xx (d—i) +X2y2 = sin X,
X
then :
&2 2 d 1/3
IS sradhd Wy{d—Z] +3x(—y) +X2y2 = sin x, @ BIC AR °d HA: p AR q &, A —
X X
p_1 .
(A)p=>q (B) 0" 2 (C)p=q (D) p<aq
2 1/3
d?y . dy
Sol. 2| — 2y2 — =—-3x |—
y {dXZJ + X2y2 — sinx X (dx

3

o 2
[yz [37)2/} +x%y? —sinx} = — 9x8 (%j

here order =2 =p

Degree = 6 = q Lo p<q
2 1/3
- d?y , dy
Hindi. y2 | — 2y2 —sinx = = 3x | —
indi. y {dxz] + X2y inx X(dx]
2\ ’
2| &%y 2.2 (dy
—= | +X°y“—=sinx| = - 9x® | —
[y [dx2 y dx
FwWdfe=2=p
Hld =6 =q Lo p<q
A-5. Family y = Ax + A% of curve represented by the differential equation of degree
(A*) three (B) two (C) one (D) four
% Fe™ y = Ax + A® 599 Iddhd SRy g1 wfid gkl & S9@! 91d 8 —
(A) @9 (B) <1 (C) v (D) =R
Sol. y=Ax+A® = d_y=A
dx
d dy \°
y=x—y+ —yj Degree @rd = 3
dx dx
A-6.  The differential equation whose solution is (x — h)? + (y — k)2 = a2 is (a is a constant)
2 3 2 2 3 2 2
dy 2 &%y . (dyj o[ d
A) |1+ == =a*—+ B*) |1+ == =a“| — | [16JM120599
( ){ (dX]] dx? ( ){ dx dx? [ ]

3 2 272 3
W\ 9y ay )| ey
(C) {H[dxﬂ =a (dsz (D) {H[dxj ] =a [dsz

gmd FHIHRYT RTdT &1 (x —h)2 + (y —k)2=a2 &), § (a Fudi® 2) -
3 3 2
d_y 2 ~ 2& X (d_yjz o dz_y
(A) {H(dx] ] -a e (B%) {H " =a o
3 2 272 3
W\ e[ gy ay )| ey
(C) {H[dxﬂ =a {dxzj (D) {H[dx] ] =a [dsz
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Differential Equation // “_

Sol.

A-7.

Sol.

A-8.

Sol.

Hindi

(x-h2Z+(y—K?Z=22 .oererrernns (1)
2(x—h)+2(y—k)d—y=0 ............... )
dx

WY, o &Y
1+ (dxj +(y—K) o =0 o (3)

From (3) we have (y — k) , use in (2) to get (x —h) and put (x — h) and (y — k) in (1)
(3) | (y— k) FHI®ROT (2) # I@T W (x —h) U 811 8 @7 (x —h) Ta (y — k) BT FH@HR01 (1) § T@9 0

The differential equations of all conics whose centre lie at the origin is of order :

(A) 2 (B*) 3 (C) 4 (D) none of these
|l wiwdl e o= Jafag W) RId &, & Fade FHIBIU Bl B § —
(A) 2 (B) 3 (C) 4 (D) T & BIg TEI
ax?+2hxy +by?+c=0
f=0,g=0
then T4 X2 +2£xy+ Ey2+ -0
a a a

X2 +20xy+By2+y=0
order ®Ife : 3

The differential equation for all the straight lines which are at a unit distance from the
origin is

g A 3p1e g IR Reyd F9 WR X131 B Aqbel FHIBRT & —
R I
dx dx dx dx

Szl m el
(C*) (y de]_1+(dxj (D) y Xy =1 i

Let equation of St. Line
Y—-y=m(X-Xx)

mx —y
1+m?

(mx —y)2=1+ m?2

2 2
y—ﬂx =1+ dy
dx dx

AT G G BT FHIDRT
Y—-y=m(X-Xx)

g @ =
1+m

(mx —y)2=14+ m?

2 2
y—ﬂx =1+ dy
dx dx

Distance from origin = =1

mx—y
2

Section (B) : Variable separable, Homogeneous equation, polar substitution
@ug (B) : T YAFHIV], FHETA TR0, g ufcreenyd

B-1.

dy
dx

If =e2 andy =0 when x =5, the value of x fory =3 is

/\
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Differential Equation /

afe Y- e 3Ry =

OWdx=58 dly=3d fagx=

e3

dx
6
(A) e® (B) e8 + 1 (C* © 2+9 (D) loge 6
2y
Sol. d—y=e-2&/:>e—=x+c
ax
9
=0,x=5 =——=
y X =c 5
y(x) =3
e® 9 e®+9
= —=X,— = =X,
2 2 2
B-2 If &(x) = ¢'(x) and ¢(1) = 2, then ¢(3) equals [16JM120600]
afE o(x) = ¢'(x) 3R (1) = 2 &1, I ¢(3)
(A) e? (B*) 2 e? (C)3e? (D) 2
Sol.  ¢(x) =¢'(x) o(1)=2
d¢
dx_¢
Mmo(x)=x+c
m2=1+c =>c=/(n2-1
mno(38)=3+c=2+(n2
= ((3) = 2e2
B-3. If j_y =1+x+y+xyandy (- 1) =0, then function y is
X
afe d—y=1 +X+Y+Xy3IRYy (-1) =08, A BATYy 8 —
(A) el (B*) e(t*/2 _4 (C)log, (1 +x) =1 (D)1 +x
2
Sol. Yo qixiyixy=(+x(1ey) = j J.1+x Jdx =T +y)=x + — +¢
dx 1+y 2
1
—1)=0 = —
y=1)=0=c=7
2 2 (1+x)?
fn(1+y)=x+%+%=%:y=e 2 -1
B-4. The value of lim y(x) obtained from the differential equation g_y =y — y?, where y (0) =
X—>00 X
2 is [16JM120601]
AqHA THBRT j_y =y—y2 oEy (0) =29 9 lim y(x) & A9 8 —
X X—0
2
(A") 1 (B) -1 ©)o (D) Y
-e
e (I _
Sol. ix =y—-y= Iy—yz -jdx
J—+—dy—X+C:>énL =X+0C
-y
L—ke*:y ke —kyex = y = :
-y 1+ke*
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Differential Equation /

B-5.

Sol.

B-6.

Sol.

B-7.

Sol.

x=0,y=22= & —o4ok=k
1+k

. . -2
| = | =1
xmo (y(X)) xTzo e*X_2
2
The solution of dy + 1-y
dx 1-x°2
_ 2
dy + -y

dx 1-x2
(A) sin-" x sin-'y =C
sin-'x + sin-'y =C

dy | [1-y°
dx 1-x?
dy —dx .
= = —sin
IJ1_y2 JJ1_X2

sin"'x+sin'y=c¢c

=0

(B) sin-" x = C sin-'y

—2e*

=>k=-2, y=
y 1-2e*

= 0 {where x, y € (-1, 1)} is

=0 {Safd x,ye (-1,1)) &8 —

y=sin'x+c

(C) sin-'x —sin-'y =C

(D%)

2 2
Integral curve satisfying y’ =% , Y(1) = 2, has the slope at the point (1, 2) of the
XT -y
curve, equal to [16JM120602]
2 2
y' = % y(1) = 2 B EI< $ alel FAdA asb (Integral curve) & g (1, 2) TR ygorm g —
X" -y
5 5
A*) - = B) — 1 C) 1 D) -
(A7) 3 (B) (C) (D) 3
, x24y? ) , 1+4 -5
Txaoyr o Tt Ty

Solution of differential equation xdy — y dx = 0 represents :
(B*) straight line passing through origin

(A) rectangular hyperbola

(C) parabola whose vertex is at origin

Jqhel FHIHU xdy —y dx = 0
(A) I JAfARTAT

(C) wRaera s oY qafeg 2
x dy =y dx

d_y = d—X:Mny—(nx:c

y X

y = kx

BT gl refid & & —

(B) e & IOk dTell ARl ¥l

I (D) g1 o1 = Al © |

straight line passing through origin

I g ¥ T[oRA arell WRad &

The slope of a curve at any point is the reciprocal of twice the ordinate at that point and
it passes through the point (4, 3). The equation of the curve is

TH 9% & Bl fag W ygorn S9 g @1 3ifc & T & Jopd & _eR & AR I8 fd5 (4, 3) 4

TR B, @1 96 BT TN & —

(A)x2=y +5 (B) y?=x-5 (C*)y2=x+5
dy 1 )

—=— =¥ =X+C

dx 2y

- (4, 3) satisfies

39 (4, 3) AU AT B |

(D) circle whose centre is at origin

(D) x2=y +5
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Differential Equation // “_

=>9=4+c=c=5 S y2=x+5
B-9.= Solution of differential equation x(xdx — ydy) = 4 «fx2 —y? (xdy — ydx) is
JAqHel FHIDHRUT X(xdx — ydy) = 4 «fxz —y? (xdy — ydx) BT & &—

4sin [ J -1
(A) X2 _y2 = Ae y (B) X2 +y2 - Ae4COS X
4tan™ y 4sin™ ¥
(C) sz —y? =Ae (X] (D*) X2 -y? =Ae [X]
Sol. Let |91 X = r secH, y =rtané
= X2 —y2=r? = xdx — ydx = rdx
Y _sing = M: cosbdo
X X

= xdy — ydx = r’sec6d6
X(xdx — ydx) = 4(xdy — ydx)

= rseco(rdr) = 4\[x% —y? r (Psec0.d) = % = I4de = /nr=40 +c

= r= Ae* = WE-y? = Ae4smi1(¥]

1

fd(x -v%) _ SdO¢ —y?)
ALITER : 4x."dy2 ydz": 2(X2_ = 4% dly/x)
\/x —y? \/x -y y \/x —y?
y
1 4 3 > 4sin [;)
= —d(/n(x®-y?) = ————=d(y/x) = X" -y° =Ae
2 = (y/x7

B-10. Let normal at point P on curve intersect on x-axis at N and foot of P on x-axis is P'. If P'N is always
constant for any point P on curve, then equation of curve is

AMIS 9% & a5 P uR a1f¥er, x-o1e7 B N U= Ufcree &_al 8 def P9 x-318f R a&ure P'g | afe P'N
% WR 1 f9wg P& {7y |<d 3feR 8, d9 I BT THIBIU 2—

(A)y=ax+b (B)y?2=2ax+b (C)ay?—x2=a (D)ay?+x2=a
d
Sol. L = yd—i

Section (C) :Linear upon linear, Linear diff. eq. & bernaullis diff. eq.
@Us (C) : WRad 41T, RF aPHel TR T4 sRATell dPHel THIHROT

dy 2x+5y . .

=———is, (if (y(0) =0
dx 2y—5x+3I (T(¥(0)=0)
dy __2x+5y
dx 2y-5x+3

(A*) x2—y2+5xy -3y =0 (B) x2+y2+5xy—-3y=0

(C)x2—y2+5xy +3y =0 (D) x2—y2—-5xy -3y =0
Sol. 2ydy —5xdy + 3dy = 2xdx + 5ydx

d(y?) + 3dy = d(x?) + 5d(xy)

y2+3y=x2+5xy+C

0+0=0+0+C=c=0

x2—y2+5xy—-3y=0

C-1. Solution of D.E.

gl P1 8A 21, (I (y(0) = 0)
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Differential Equation /

C-2.

Solution of D.E. I _ 3X+4y+3
dx 12x+16y-4

orqer wdieeo Y - SX+4y+3 g B
dx 12x+16y-4

(A) y=4x + (n|3x + 4y| + C
(C) y=(n|3x + 4y| + C

(B*) 4y=x + /n |3x + 4y| + C
(D) x +y =¢n|3x +4y| + C

Sol. 3x+4y=t = 3+4d_y:ﬂ
dx dx
dt t+3 dat t+3 t+3+3t-3
- —3=— = — = +3 =
dx t—1 dx t-1 t—1
It_1
Tdt=I4dx: t—fnlt = 4x + C
= 3x + 4y — /n|3x+4y| =4x + C
= 4y = x + (n|3x+4y| =4x + C
. dv  k :
C-3. Solutionof D.LE. —+— v=-gis [16JM120603]
a m
dv  k
NAHA FHIPRY — + — = — g BT & 8 |
dad m
K
(A*) v =ce m Mg (B)v=c—memt (C)vemt —c-M9 (D)vemt=c—mg
k k k k
Sol. d—v+5v=—
dt m
] J.hd Ky . J.hdt Ky
Integrating factor (I.F.) =e'm™ =em HqHIPS Ui (I.LF.) = e™m =em
K
—t
Vem =_IgeK-t/m
51 —-gm —t
Vem =——eM +cC
K
X m
V=C.em - 18
. . . . dy y* .
C-4. Solution of differential equation 4y3d—+ —=x3 is
X X
dy  y*
WWW4y3d—+ L= X3 & B |
X X
X x°
A)y¢xs= = +C Byt ="- + C
(A)y 5 * (B)y 5 *
X5
(C) y*.x =x5+C (D*) y*.x =€ +C
Sol. y*=t= 4y3dy = dt
ﬂ+l A =x8
dx X

tenx = jxs.xdx

X5

‘ix=— +C
y 5+
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Differential Equation / “_

C-5.= Solution of differential equation siny.%Jrlcosy = X* cos?y is
X X

WWWsmyjy+1cosy = x* cOS?y @I & ¢ |

(A) x secy = x5+ C (B) 6x secy =x + C
(C*) 6x secy =x® + C (D) 6x secy = 6x% + C
Sol. secy tany dy +l secy = x*
dx X
secy =t
secy.tany dy = dt
$+l 4= x4
dx X
t.en = J'x.x4 dx

X6
xsecy = — + C’

6x secy = x% + C
Section (D) : Exact differential equation, Higher degree & Higher Order differential equation

@UE (D) : I} AaFH FHIBRV], S °d U4 Sog DIfC B Aqhe AAIHI]

D-1. Solution of differential equation g _ M
dx x—x*

qhe FHIHR dy M?ﬂw%—

dx x—x*

A xey+x3=Y 1 C B)x2y+23=Y +C

X X
C)xy+x=2Y 4 C D)y+x3=Y +C

X X

Sol. (2x3y + 3x* + y) dx = (x —x*) dy
2y iy + B = 2SIy 2 o) - o 4] ey v
X X X

D-2. Solution of differential equation xdy =

dx —ydx is

Xy
J1=x2

Xy
JTHA FHIHRT xdy = dx —ydx &1 & & —
V1= x2
(A) /n(x+y) =sin"'x + C (B*) ¢n(xy) =sin"'x + C
(C) 2/n(xy) =sin"'x + C (D) ¢n(xy) = 2sin-'x + C

Sol. xdy= XY gx — ydx.

jjxy (xy) I\/1_x

D-3. Solution of differential equation x8dy + 3x%ydx = xdy — 2y dx is
amd AHIHRT xbdy + 3xBydx = xdy — 2y dx HT & & —

dx = /n(xy) =sin"'x +C

(A*)x3y=xl2+C (B)x3y=i—Z+C

(C) x3y2=xl2+c (D) x3 = X12+C
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Differential Equation // “_

2 24y, 2
Sol. x3 (x3dy+3x2ydx)=M :>d(x3y)=M :>x3y=lz+C
X (x%) X
2
D-4. Solution of dy +xd—y—y=0is
dx dx
2
Wﬂﬁw(d—yj +xd—y—y=0?ﬁisa%—
dx dx
(A)y=3x2+9 (B*) y=3x+9 (C)y=%x2 (D) y=9x+3
dyY _d
Sol. (—yj+x—y—y=0
dx dx
IetHT?de—y=m = m2 + mx =y (1)
dx
= d—y=m+xd—m+2md—m = d—m(x+2m)=0
dx dx dx dx
= d—m=0 or i m=—£ = m=c or i m=—£
dx 2 2
putting in 1 % T@ W
y = C2 + CX or I y=ﬁ —ﬁ
4 2
y = ¢% + cX y=—ﬁ
4
put c=3%E W
y=3x+9

D-5. The equation of the curve satisfying the differential equation y, (x2 + 1) = 2xy, passing through the point

2
(0, 1) and having slope of tangnet at x = 0 as 3, is (Here y, = j—i andy, = :TZ) [16JM120604]

(A)y=x2+3x+2 (B) y?=x2+3x + 1 (C)y=x2+3x+1 (D) none of these
Fad FHD y, (X2 + 1) = 2xy, BT TG B arel a1 a5 (0, 1) F TORA dTel T x = 0 R W @l
2
aﬁwsﬁ,a—;ﬁwaﬂﬁww%—(y1=:—iaﬁ?yz=g%)
(A)y=x2+3x+2 (B) y2 = x2 + 3x + 1 (C*y=x3+3x+1 (D) 379 | B &I
d?y
2 v2
Sol. d—y(x2+1)=2xd—y = [9XZ gy =I 2X_ :En(d—yJ=€n(x2+1)+£nc
dx? dx dy X% +1 dx
dx
:>d—y=c(x2+1):c=3 asatx=OW,d—y=3 :>d—y=3(x2+1)dx =Yy =x+3x+1
dx dx dx

PART - lll : MATCH THE COLUMN

AT - Il : DI DI FATT BT (MATCH THE COLUMN )

1. Match the following

Column -1 Column - 11

/\ Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
b Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in i}
Educating for better tomorrow = /"= .o~ 800 258 5555 | CIN: UB0302RJ2007PLC024029 ADVDE - 26




Differential Equation /
. xdy dy .
(A) Solutionof y— —= =y2+—= is (p) Xy?=2y5+cC
dx dx
(B) Solution of (2x — 10y?) g_y +y=0is () secy=x+1+ce
X
(@) Solution of sec?ydy +tanydx =dx is (r) x+1)(1-y)=cy
(D)=.  Solution of sin yg—y =cosy(1—-xcosy)is (s) tany =1+ ce>
X
Ans: (A)-(r) (B) - (p) (C)-(s) (D) - (a)
faE Pty —
e sIfeay —
A - | W - 11
(A) y—ﬂ=y2+d—y?51 gA B | (p) Xy? = 2y5 + C
dx dx
(B) (2x—10y3)3—y+y=0251 A B (q) secy=x+1+ce
X
(C)  sectydy+tanydx =dx T & % | (r) (x+1)(1-y)=cy
(D) siny :—y=cosy (1 -xcosy) ®T 84 & | (s) tany =1+ ce>
X
Ans: (A)-() (B)-(p) (C)-(s) (D) - (a)
Sol. (A w=dx+d—z - d(5j=dx+d—‘2’:5=x—l+k
y y y y y y
= x=xy—1+ky = (x+1)(1-y)=cy
3 p—
®  @x—100) Y Ly-0 ﬂ=+ _, dx _10y"-2x
dx dx 10y’ -2x dy y
5
K _joy-2 (fj - X, 2x 10y -  xp=10L 4
dy y dy 5
= Xy?=2y5+cC
(C) seczyd—y +tany=1 puttany=t3&d U seczyd—yzﬁ
dx dx dx
ﬂ=1—t = m(1-t)=-cx
dx
= 1-t=e = t=1-e~> = tany =1 + cex
(D) sin yj—y =cosy(1—xcosy)
X
put cos y = t Y& U —sin yd—y _dt
dx dx
dt
= —d—=t(1—tx) = secy=x+1+ce
X

c
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Differential Equation /
2. Match the following
Column -1 Column -1I
(A) xdy = y(dx + ydy), y(1) = 1 and y(x,) = -3, then x, = (p) %
. . dy
(B) If y(t) is solution of (t + 1) oy —ty =1, (@ -15
y (0) =—1,theny (1) =
(@) (x2 + y?) dy = xydx and y(1) = 1 and (r) —%
y(x,) = e, then x, =
dy 2y
(O) o+ =0y(h=1theny(2) = (s) «Be
Ans:  (A)—(a), (B) —(n), (C) - (s), (D) - (p)
e sIfeay —
A - | W - 11
1
(A)  xdy=y(dx +ydy),y>0 (P) 1
y(1) = 1317 y(x,) = -3, 9 x, =
(B) afg (t+1)(;—¥—ty=1351 £ () -15
y() 2 @11 y (0)=—1, a9y (1) =
(C) (x2 + y2) dy = xydx 1% y(1) =1 Tq (r —%
y(x,) = e, dd x, =
d 2
© LT =0y()=137y@)-= () Be
Ans:  (A)—(a), (B) —(n), (C) - (s), (D) - (p)
Sol. (A)  xdy=ydx+y?dy - xdy ‘zydx —d (3] — dy
y
X _y+c putx=1RTA W y=1 c=-2
y
X X
- —=y-2 ~—=-5
y y - 3
dy t 1
B =y
®) t t+1 y t+1
B It+1—1
|.F(Eade quid) = e~ 1 = e (14 1) e
gd solutionis (t+1)et y=—et+cC putt=0Td andy=—13T+ 9% = c=0
2e'y=—¢"
__1
S22

Q) (X2 +y?) dy = xy dx
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Differential Equation /
d X d dv
& 2—y2puty=vxwﬁ g7 ooy ex Y
dx X" +y dx dx
1
= énv——2 =—/nX+C
2v
1
C=——
2
1 x2
fnx———2=—fnx—— put y=e T U
X 2y
x= 3e
d
o Y i2¥_o
dx X
x2y=C putx=1,y=13%a g3 and we get C =1
1
putx =2 I U = =7
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Differential Equation // “_
Bl Exercise-2

= Marked questions are recommended for Revision.

= fiffed uea qevm I w2

PART - | : ONLY ONE OPTION CORRECT TYPE
YT : DI TP el fdded YHR (ONLY ONE OPTION CORRECT TYPE)

1.=  The differential equation of all parabola having their axis of symmetry coinciding with the x-axis is

2
o2y dy]z x [ dx a2y dy
AY)Yy—=+|—| =0 B)y—+|—1| =0 (C) y—+—==0 D) none of these
( )ydx2 (dx (B) ydy2 dy (©) Y2 T ax (D)

39 9 WRITA B 3D FHHR Ned FEART o1et, x-31e7 & FuTehl 28— [16JM120607]
oy (dyY ®x (dx ) d?y dy : .
A)y—=+->| =0 B y——7%+—| =0 C)y—F+--=0 (D) &7 & ®Ig 7Tl

dx?  (dx dy? \dy dx?  dx
Sol. Directrix L to x axis, Let x = a and focus on x axis Let ($,0) , Now
X=o
‘K,y)
(8.0)

(X =B +y? = (x - 0)?

B2 —2BX + ¥y? = o — 20X

Vo = 2(B — o) X + o —

Ingeneral y?=mx+c (Two arbitnary constant m and c)

d?y (dyY

oy—2 +2/=L| =0
ydx2 ¥ (dxj

Hindi. x 3187 & ofwaq fAgdm #1491 x = o T A1 x 31&7 W A (B,0) B |

X=o
P(x,y)

T

(8.0)

(X=BP+y*=(x-0o)

B2 —2BX + y? = o® — 20X

y2=2(B—a) X + a?— 2

UH B H y2=mx +c (I W AR M TG ¢ ?)
dy
dx

d’y dy Y’
oy &Y o[} g
ydx2 " (dxj

2y =m
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Differential Equation // “_

2.5

Sol.

Sol.

If y,(x) and y,(x) are two solutions of g—i+ f(x) y = r(x) then y,(x) + y,(x) is solution of :
IRy, (x) AR y,(x) AaHe FHIHROT 3_1+ f(x) y = r(x) @ a1 8 B, ATy, (X) + y,(x) 791 9 & fae
A8 7 [16JM120605]
(A) L 0y =0 B Y26y -rx)
X dx
(C*) d_y+ f(x) y = 2 r(x) (D) d_y+ 2f (x) y = 2r(x)
dx dx
dys _
™ +fy, =r
dyp _
™ +fy, =r
Add Sires ) d% (y, +y,) +f(y, +vy,) =2r
here J&l d f(x)y = 2r
dx
If y.(x) is a solution of the differential equation g—i + f(x) y = 0, then a solution of
differential equation j—i+ f(x)y =r (x)is
(A) ﬁ Iy1(x) dx  (B*) y,(x) .[yrf(X)z) dx (C) Ir(x)y1(x) dx (D) none of these
ey, (x) DA FHIDHROT g—i +f(x)y=0m@m€f,aﬁ&mﬁmj—i +f(x)y =r (x) @
T B —
(A) = [ydx (B8 y,00 [150 dx (©) [rixyxdx (D) s & wiE
y(x) y1(X)
dys _ ]
(i) ™ f(x) y, =0 = f(x) = v dx
dy _ tdys
O v A
e SIS a4
Y1
d Hg S A L
dx (v Y1 Y1 Y1
Y=y J'r(x)dx

Y4

The solution of y dx — x dy + 3x2 y2 e dx = 0 is

Ay Xief-c B X-e’ -0 C)-= +e’=c (DL +e=¢
y y y X

ydx —x dy + 3x2y2 e dx = 0 &1 & & —

A) Z+e‘=c B I-e=0 (©)-> +e’=Cc (D) +e’-c
y y y X
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Differential Equation /
. dy _ y+3x%y%" _dy y .
Sol. (y+3x*y?e” Jdx=xdy > — = — T~ —— —= — = =y*3xe" )
X dx X
Ty 1 g
yc dx xy
dx
put -+ ot= L, g ILF.=e' x =x
y dx x
dx
—l=twﬁwﬂ+l = 3xe* SEICR I ICY (I.F.)=eIX =X
y dx X
g (tx) = 3x2eX :tx:ijzexsdx = X_e sc
dx y
5. The solution of the differential equation (x2 sin® y — y2 cos x) dx + (x® cos y sin2y — 2y
sin x) dy = 0 is
JTHA FHIHIIT (X2 sin® y — y2 cos x) dx + (x® cos y sin2y — 2y sin x) dy = 0 &1 & © —
(A*) x® sin®y = 3y?2sinx + C (B) x® sin®y + 3y2sinx =C
(C) x®2sin®y +y3sinx =C (D) 2x2siny + y2sinx = C
Sol. (x®cosy sin?y — 2y sinx) dy — (y? cosx — x2 sin®y) dx = 0
3 3
[%dsin3y—sinxdy2]+ sin?® yd (%j— y2d sinx =0
x3 x3
3 d sindy + sin® yd {?J — (sinx dy? + y2 d sinx)
X3 . 3 2 o
d ?sm y| — d(y? sinx) =0
x .
—sindy — y2sinx = ¢
3
-y
6. Solve %J‘ex (+2)=y+2x% BT & 2—
(A) e =—%1(1+2x)+ce2* (B) e% =—"T+1(1+2x)+ce3*
X y
(C) e :—TCTJr1(1+2x)+ce3X (D*) . ex :—7t:3r2(1+2x)+ce2X
Sol. Put ! @i W
I )2 dt
= o (xgy)0 g
:> Xd17 :ﬁi
dx t dx
2 3
XAt X oy —y
t dx 2t
%Jt:%(mz)
I.F = e

te?* = J.e’2x g(rc +2)dx +c

—2X —2x
o A2 n+2| xe e
= te? = Ie xdx+c= "5 | "5 +I 5 dx|+e
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Differential Equation // “_

Sol.

Sol.

+2| L, e 2
= 2 |:—Xe2 - > :|+C: tefZX :_(ﬂ:+ )872X(1+2X)+C
y
= t:¥(1+2x)+cezxz>. ex :—ﬂ+2(1+2x)+ce2X
xdy+ydx .
Solution of differential equation xy(my dx + nxdy) = ~—ymyn—, givenm+n=1,is

xdy + ydx -
JaDhe TGV BT xy(my dx + nxdy) =~ ymn  BIEA 8 —SEIm+n=1,is
(A) xm+tymt 4 1 = c(x/y)
(B*) xmt.ym! + 1 = cxy
( )Xm+1 n+1_1 — ny
(D) xm.yn +1 =CXy .

By rearranging the terms we have
UGl &1 FaRAFHROT HRA TR

xdy + ydx
x™1y=1 (my dx + nx dy) = x2y2

1

=dexmy) =d xy
LI

=>X"y'= xy

= x™Ly™ +1 =cxy.

The equation of the curve which is such that the portion of the axis of x cut off between
the origin and tangent at any point is proportional to the ordinate of that point is

(A*)x =y (b—-alogy) (B) log x =by2+a [16JM120606]
(C)x2=y (a-blogy) (D) y =x (b -alog x)

(a is constant of proportionality)

UEh Ih 9 UBR © b Falldwg 3R 9% & [l dvg W TRl @1 & Fe9 Hel x-34&l BT 91 39 a5 3
PIfS & AU B, A1 I P THIDHROT & —

(A) x =y (b—-alogy) (B) log x = by? + a

(C)x2=y (a—blogy) (D) y =x (b—-alog x)

(a wETuTh fFEdi® 2 )

Y -y =m(x - Xx)

-y
int= _+X=ay

m
V_oay-x = me Y W
m x—ay dx
dx x-ay dx X __g4
dy y dy vy

[=dy
I.LF.= e =l

y
x.l=—ajldy
y y

£=—alogy+b
y

=y(b—alogy)

/\
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Differential Equation /

/\p

9. A curve passing through the point (1, 1) has the property that the perpendicular distance of the origin
from the normal at any point P of the curve is equal to the distance of P from the x-axis. Then equation

of the curve is.

[16JM120608]

g (1, 1) 9 ToRA a1l U ab &1 Juerd 2 b 9% & B g P R aiffiem &) 4o fag 9 awaq
T, P x-318 & g S IRER BRI © | G55 I FHIBIO FA DI |

(A*) x2 + y2 = 2x (B) 2x? + y? = 3x (C) x2 + 2y? = 3x (D) x2 —y2=x
Sol. Equation of normal at P(x,y)is Y-y= —:—X (X=x)
y
y+ xd—X
dy

Distance from origin =

Distance of P from x-axi

SO (y+xd—x)2=y2[1+[
dy

2
1+(dxj
dy

s=|y|

%]

o XZ%—yzd—x+2xy =0
dy( dy ° dy

2 _ 2
d_X:() or ﬂzu
dy dx 2xy

2
o )~

= x=1 or Y_xXJ put ¥=t

On solving we g
it passes throug

-4

et y? + x2 = kx
h (1, 1) so the equation of y? + x? = 2x

Hindi. P(x,y)u‘«aﬁmmﬁmY—y:—:—; (X —x)
dx
y+X—
dy
@ Rg I = -
dx
1+ —
o)

P& x-316T 9 g3 = |y |

3c: (y+xd—X)2=y2[1+
dy

%]

ax ng—y2%+2xy =0
dy dy d
dx dy _y*-x°
dy dx 2xy
2
()
= x=1 3 dy _ X Yotot i w
X

T BT W Y2 + X2 = kx

~1
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Differential Equation /

T8 (1,1) A IOkl © | 37 FAIBRT Y2 + X2 = 2X

10.» f(x) is a continuous and differentiable function defined in e [0, «). If f(0) = 1 and f'(x) > 3f(x) V x > 0
then
[0, o0) % URWIRT f(x) Fad 3R @dmeg Berd 2 | afe f(0) = 1 3R f(x) > 3f(x) V x>0 T4
(A) f(x) <e>*vx =0 (B) f(x) <e*vx>0 (C) f(x) >e>*Vvx>0 (D*) f(x) 2e>*vx 20
Sol. f'(x) = 3f(x) >0
:di (e*f(x)) >0 Vx>0 = e>f(x)) >f(0) Vx>0 = f(x)) >e*VvVx>0
X
X X
11.=  Solution of the equation x Iy =(x+1) j y(t)dt,x>0is [16JM120609]
0 0
X
Fade FHHRT xjy(t)dt:(xn)jty(t)dt, x> 0P & 2—
0 0
1 C c c
A)y= —ex (B)y= —e ¥ (C)x=—-¢’ D)x=—e "’
X X y y
Sol. Differentiate the equation with respect to x, we get
J-y t)dt= X2 y (X '[ ty(t)
D|fferent|age again W|th respect to x, we get
2
, d
VX =Xy + 20000 3900 = (1-3%) y( = )
J‘(1—3x)dx B J~d_y
x2 y
- —2/nx=4{ny +cC
X
1
- —=L(y)
X
C —1/x
= —e
y 3
X X
Hindi &R0 &1 x & AUe] ddherd B R Iy(t)dt:xzy(x)+_[ty(t)dt
0 0
_ , x?dy(x)
U9: X & WY& qdHAT BT TR y(X) = X2 y'(X) + 2xy(X) + Xy(X) (1 =3x) y(x) = g
X
J‘(1—3x)dx B J*d_y
x2 y
il —2/nx=4(ny +c
X
1
- —=/(x*yc)
X
C _—1/x
= —e
y 3
c
= — @ X
y 3
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Differential Equation / “_

12. The solution of diffferntial equation (1 — x?) j—y + Xy =axis
X

aHA FHIHRT (1 — x?) j_y+xy=ax P TA B—
X

(y-a)? +c2x>

(A*) =1 (B) =1
c? c?
2 2.2 2 2.2
(©) (y+a)C2—c X~y (D) (y+a)02+c X~ 4
dy ( X ] ax
Sol. — + =
ax 1= )) (1-x2)
X
R —ejﬁ " = R= !
1-x?
y X
=a dx
1-x2 Iu x?)>'2
Yy 2 ¢
1-x2 1-x2
y=a+c y1-x
(y—a)? +c2x?
(y—a)?=c?—c2x? = ———— =1 (ellipse dTeiqa)
C
centre &= (0, a)
13. Find the curve which passes through the point (2, 0) such that the segment of the tangent between the

point of tangency & the y—axis has a constant length equal to 2.
fg (2, 0) 9 YORA drl T B FHIBRY A pIfog d1fp Wl g v y-o1 & wey wEl @ &
RERGTS B oTg 2 R B

[4_+2 | 2
(A)  y=—x|Ja_x® —pm2V4=XT (B*) y :{ﬁ—x? +2ﬁnﬂ]
X X

2 2
(C) y=+ ~f4—x2+26n2+— N4 - x (D) yz{ 4_X2_2m2+x/4—x ]
X X

Sol. PA=2

X=2

2
dy +1=i
dx x2
dy _, 4-x2
dx x2
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Differential Equation // “_

14.

Sol.

15.=

Sol.

Hindi.

2
Idy = ij 4-x dx

X
solve further as variable separable D.E.

TR JAFHIYT fadhe AHIH H T DI |

A & B are two separate reservoirs of water. Capacity of reservoir A is double the capacity of reservoir
B. Both the reservoirs are filled completely with water, their inlet are closed and then the water is
released simultaneously from both the reservoirs. The rate of flow of water out of each reservoir at any
instant of time is proportional to the quantity of water in the reservior at that time. One hour after the
water is released, the quantity of water in reservoir A is 1.5 times the quantity of water in reservior B.
After how many hours do both the reservoirs have the same quantity of water?
HMET U S & 3T 37 WUE WA ATd B 2| A A Bl &l B @l emar | g 2 |  Fl 98 did
I A g ARE WX GU § | P U I P A g% PR QT & q9 b A1 QI GUS Gl A U @il
ST 2 | B0 &101 U WU GG A UMl & a8} 98 bl &% I9 GHI A A UF Bl AE B AAGUT
2| U BISH & TP °UC 918 A A W U B AT A1 B H Ul @ AE b1 1.5 A 2 | fha awa
UTE Q1 Al § O S_IER AT HOBRT |
(A) 2log,, 2 (B) —log,,; 2 (C) log,2 (D*) log,; 2

dQ, dQg _

dt = _K1QA ; F = KzaB
Q'a

I dgA =—IK1dt =Q,= Qe ™!

A

Similarly 9 &R Q' =Qg.e

% = Q_A e*(KFKz)t :>§ = e*(KFKz)t 2= =3/4
Qs Qg 2
Now let at 31 @191 t=t, 9 ; Q’, = Q’,, we get (@) t, = log,, (1/2)

A tank contiains 20 kg of salt dissolved in 5000 L of water. Brine that contains .03 kg of salt per litre of
water enters the tank at a rate of 25 L/min. The solution is kept thoroughly mixed and drains from the
tank at the same rate. How much salt remains in the tank after half an hour ?

(A) 150 — 130 50200 (B) 130 — 150 30200 (C) 130 — 150 50200 (D*) 150 — 130 301200

20 fell WM T9H B Udh <l | W 5000 eiex Uil # =i ofar g 1.03 fhw FHe ufa ofier o #, 25
e/ &1 &R | <ol H Harn S 2| f9ees 1 ff¥a a8 U W9 &R 9 Tal | Hdren
SITAT € 3MY 8¢ & 91 Sl H fha+l -9® oY & B |

(A) 150 — 130 50200 (B) 130 — 150 30200 (C) 130 — 150 50200 (D*) 150 — 130 301200

y(t) he the amount of salt after 't' min and y(0) = 20 kg

.03kgj( 25L) _.75kg

L min min
As ain = aout , SO the tank always contains 5000 L of liquid so the concentration at time 't' is

%o )

So rate out = (

rate in = (

~ 200min dt 200

by solving as linear D.E. or variable seperable and using initial condition, we get y(t) = 150 —130 e-¥200
the amount of salt after 30 min is y(30) = 150 — 130 e-30/200

y(t)kg](z&j_ y(hkg _ a0 _ oo v
5000L )\ min '

A y(t), 't e § T86 @ 7151 ® y(0) = 20 kg

— (.03kgj(2§Lj _ .75'kg
L min min
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Differential Equation // “_

TfP ain = Aout , SATIY TP, A< 5000 e @A & FAY 't 9T TR Ar=al [ y(t) j[k—gJ 2

S av - [ y(bkg )(25L] _ _¥(bkg

5000L )\ min ) 200min
d(y(t
:>—(Y( )) :.75—m
dt 200

RgH qdH FHIHIV Bl & B TR I TR JAPH R UR T ARMBH ReAfd 7 y(t) = 150 —130 ev200
30 e 91g FHe @1 AT y(30) = 150 — 130 e-30/200

PART-II: NUMERICAL VALUE QUESTIONS
ANl : &S Y99 (NUMERICAL VALUE QUESTIONS)

INSTRUCTION :

The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

R/
0.0
7
0.0

s -

<+ 3T TS Y Y-S YT b1 SR GEITHS A1 S WU § § [ &1 QUi 3fd AT &l 3P S¥Hed & 915 H B |
< I AETHG AF A QT W Mf¥E ¥ M B, O AEITHE A Bl AT B &l M db ghe/IASS
3% (truncate/round-off) &< |

1.a If differential equations of the curves c(y + ¢)? = x%, where ‘c’ is any arbitrary constant is 12y(y’)? + ax =

bx(y')? then % is equal to [16JM120610]

afd G c(y + ¢)2 = X3 A 99 dTell 3adHd FTHIGIUT 12y(y')? + ax = bx(y)? 8, @ % B A T DI,

Tl ¢ W AT B |
Ans. 03.37
Sol. c(y+c=x* .. (i)
dffr, w.r.t X
2c(y + ¢) y' = 3x2 S (1)]
devide equation (i) by square of equation (ii)
_oly+ef X
4c?(y+c)?(y')?  9x*
9x
4(y'y?
by putting ¢ in equation (ii) we get
12y(y')? + 27x = 8x(y')®
Hindi c(y +c)2=x* ... (i)
X ® AN JqHAT B R
2c(y + ¢) y' = 3x2 o (1)]
JHHROT () DT FHBRO (i) D 7 A fd w1 R
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Differential Equation // “_

Ans.

Sol.

Ans.

Sol.

cy+c) X
4c?(y+c)?(y')?  9x*
9

A(y"y?

3@ ¢ HI AM (i) § @I W
12y(y’)? + 27x = 8x(y')?

The order of the differential equation of the family of ellipse having fixed centre and given eccentricity ,

IS
1 T Ichadl iR ReR & & qdga & Fd1g 31 fadel FHIGRY HT P § —
02.00

((y —B) —m(x—a))® L (mx—o)+(y -~ B))’ _q
Let AT a? > (1)
be the equation of the ellipse having (a, B) as its centre, where
drefga &1 TR & Rd $ (o, B) B | STl
b2
e2=1- a’ from both the equations we get two independent parameters ...... (2)
= order of differential equation is 2.
b2
BT F €2 =1 - a° T WAF Urdel U BId 2 | [qdel FHIHIO BT HH 2 ¥ |

|
If y(x) satisfies the equation y'(x) = y(x) + Iydx & y(0) = 1 then value of y (ﬂnp O;GH
0

1
aﬁy(x)ﬂﬁw:—i =y+J-ydx DI AT AT 8 AR y(0)=1?ﬁy(€n(107—ejjzmqmgmwl
0

01.28
|
dy
= d
dx y+Iy X
0
d 1 1
= d—§=y+a let jydx:a | t[ydx:a
dy
a=0
~ X Y
~[1.ax j1dx
I_F_: e = e HHTD ¢ HUHEB (IF e
dy

Now 39 e* — —ye*—ae>*=0
dx

> ye*+ae*+c=0
>y+a+cer=0

1 1
a= Iydx = Ja+ce —a(1—0)—c:(ex)0 =—a-c(e-1)
0 0
ja=(1—e)c
2
" {(1—e)2+ZeXJ o

/\
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Differential Equation // “_

Ans.

Sol.

Hindi.

Ans.

Sol.

e-3
26" —e+1
() = [ . ]
y[m[m;e)]_ %
Let ¢, and c, be two integral curves of the differential equation j—i = % . A line passing through

origin meets ¢, at P(x,, y,) and ¢, at Q(x,, y,). If ¢, : y = f(x) and c, : y = g(x) then find the value of
f'(x4)
9'(x2)
2 2
11 g we Y X Y S QA GHTDA d5b ¢, AT ¢, 8 | ol fIg A ol drell U X ¢, Bl

dx X2 + y2

P(x,,y,) W Tdc,dl Q(X, Y, W e g1 3fdc, :y="f(x) Tc,:y=9g(x) sl a‘[;g‘)) BT 9 —
2

01.00

dy _ x*-y?

> let the line from origin be y = mx

dx  x%+y
dy 1-m?
dx 1+m?
Hence f'(x,)

which is constant and independent of x, y
= g((X1)

dy X2 _ y2

2L -2 qq fdg | oA drell 3@ y = mx

dx X2 +y2

2
d_y=1_mzaﬁﬁaw%3ﬁ?x,yﬁw%l
dx 1+m

3 f((X1) = g((X1)

If solution of the differential equation 9y _ ;_is x =cesiny —k (1 + sin y), then
dx  xcosy-+sin2y

K =
Ifg rada AHIHI0 dy _ ;_EBT 8d x=ces"Y—k (1 +siny)®, d@ k=
dx  xcosy+sin2y

02.00

dy 1

dx  xcosy +2sinycosy
dx
dy
dx

—+ (—cosy)x=2sinycosy
dy

=X COSYy+2sinycosy

I.F. = e_Icosydy = e-siny
The solutionis .. &« fF 8 —
x. e~siny = 2[e™ siny cos ydy =-2siny esinv — 2 [(—e S"Y) cos y dx

=-2sinyesiny +2[e™ cosydy =—2sinyesiny _2esiny 4 ¢

/\
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Differential Equation // “_

i.e. X=-2siny—2+cesn"y = ces" —2 (1 +siny)
k=2
6. If y(x) satisfies the differential equation ; cos?x (dy/dx) — (tan 2x) y = cos?*x, | x |<% , and y(0) = 0 then
y(%j is equal to [16JM120613]

afE y(x) ade FHIHR ; cos2x (dy/dx) — (tan 2x) y = cos*x, | x |< % , 3R y(0) = 0 BT AT HIAT & dl

y(gjaﬂ I -
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Differential Equation /
Ans. 00.64 00.65
Sol.  cos*x g_y — (tan2x) y = cos*x
X
J.— 21an2x sec? xdx
R=e TMtanx = (1 —tan*)

Ans.
Sol.

After solving differential equation 2y (1 — tan®x) = sin(2x) + ¢
AqHE TGN 2y (1 —tan2x) = sin(2x) + ¢ BT TA B W
put x = 0 & W

= c=0 = y =% tan2x.cos?x = y(

Let y, and y, are two different solutions of the equation y’ + P(x) . y = Q(x).

Such that the linear combination ay, + By, is also solution of given differential equation

. Then value of a + B is

HIAT y, AT y, GBIy’ + P(x) . y = Q(x) 31 =—f= g« 2, d9
IfE ay, + By, &1 T3 FHIBRUT &1 TP 8 8l, A1 o + B BT A9 82—

01.00
y' + P(x).y = Q(x)
y, &y, are two solution of above equation so
y," + P(x) y, = Q(x) (1)
Y, + P(x) y, = Q(x) ..(2)
multiply equation (1) by a and equation (2) by p then add
(ay,” + BY,) + P(x) (ay, + By,) = Q(x) (o + B)
let y =ay, + By,
y' + P(x)y = Q(x) (o + )
for y to be solution of diff. equation
a+p=1

Hindi. y' + P(x).y = Q(x)

SuRIad FHIHROT & &1 BA y, U4 y, 8 AT
y," + P(x) y, = Q(x) (1)
Yy, + P(x)y, = Q(x) ()

(1) B! ¥ Td FHHIVT (2) B A O ?ﬁﬁuGﬁs# gv

(ay," + BY,') + P(x) (ay, + By,) = Q(x) (a0 + B)
ATy = ay, + By,

y' + P(x)y = Q(x) (o + B)
AIGA AHIHIUT &1 8 y&Id & fa¢ o+ p =1

/\
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Differential Equation // “_

8.»

Ans.
Sol.

Hindi

Let the curve y = f(x) passes through (4, —2) satisfy the differential equation, [16JM120612]
sin x cos? x

y(X+y3)dx=x(y3—x)dy &lety =g (X) = j sin”" Jtdt + j cos '\/tdt ,0 < x sg, If the area of the
1/8 1/8

4
region bounded by curves y = f(x), y =g(x) and x =0 is %(E] where a € N then a is equal to

a
AT G y = f(x) 95 (4, —2) & ToIRdT 8 S @dHd AHIBIOT y (X + y°) dx = x(y® — x) dy TqAT A1
y=g(x)= .[ sin”' Jtdt + j cos’Kﬁdt,Ostgaﬁﬂ@@W%lﬂﬁy:f(x),y:g(x)@x:Oﬁ
1/8 1/8

4
TRag &5 &1 B %(gj 2 ot a e N9 a TR -
05.33

y (X +¥8) dx = x(y* — x) dy

_Xd(XJ+M _0
x \x) (xy)?

= ¥y +2x+2cx?y =0

It passes through (4, -2)

-8+8+2c(16)(—2)=0 =c=0

SoyE=—2X

g’(x) = 2sinxcosxsin-'sinx + 2cosx (—sinx) cos-'(cosx) = 0

so g(x) is constant
x=0

g(x) = 3n/16

y*=—2x
1/2

g(m/4) = g(x) = j (sin"t +cos™' i) dt
1/8

4
A 1 [3m
2x4 \ 16

y (x +y?) dx = x(y® — x) dy
_Xd(X}M:o
x \x) (xy)?
= y¥+2x+2cx?y =0
TE (4, —2) W TORdT ¥ |
-8+8+2c(16) (-2)=0 = y3=—-2x

g’(x) = 2sinxcosxsin-'sinx + 2cosx (—sinx) cos~'(cosx) = 0
x=0

g(x) = 37/16

y’=—2x
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Differential Equation // “_

1/2

g(m/4) = g(x) = J' (sin”'Jt +cos " Vh) ot
1/8

4
Ao 1 (3
2x4 (16

' d n10—-¢n9
A N Y b FATH YUl A S A IAHAFHER BT ST —m(1.04)_0.03$ RIER AT ¥ 370 2 |

9. If the equation of curve passing through (3, 4) and satisfying the differential equation
2
y(gyj +(x=y) :y —x =0isAx + By + 2 = 0 then value of A3 - B3 is
X X

2
(3,4)@WWHWWWy[S—Q + (X=y) %—x:OﬁwmmwwW

Ax+By+2=0% dl A3—B3 & A1 &—

Ans. 16.00
2
Sol. y(d—y + xd—y —yd—y -x=0
dx dx dx

yd—y d—y—1 + X ﬂ—1 =0
dx \dx dx

(8-
dx dx

either ydy + xdx =0 or dy—-dx=0
since the curves pass through the point (3, 4)
X2 +y?=25 or x-y+1=0

= 2x—-2y+2=0 = A=28&B=2
= A-B=4
2
Hindi. vy gy + xd—y —yd—y -x=0
dx dx dx

22

dx dx

A A ydy +xdx =0 A dy—dx=0

4fF am g (3, 4) F TorRdT 2|

3 X2 +y2=25 a1 Xx-y+1=0

= 2x—-2y+2=0 = A=2&B=2
= A-B=4

“(3)

3V3

Educating for better tomorrow " o 1800 258 5555 | CIN: U80302RJ2007PLC024029

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




Differential Equation // “_

10.

Ans.
Sol.

Hindi.

11.

Ans.
Sol.

The perpendicular from the origin to the tangent at any point on a curve is equal to the abscissa of the
point of contact. If equation of tangent to the curve at (1, 3) is ax + by + 5 = 0 then value of a? + b? is
equal to [16JM120611]

b B el g N Tl Y@ & ot g & ovdaq o), W g @& 4o & SRR B 9% @l (1, 3) W
et Y@ BT FHERT ax + by + 5= 08 @I a2 + b2 &1 A9 8-

25.00

Equ. of tangent

Y-y=m(X-Xx)

y —mx
2

=X = (y — mx)? =x3(1 + m?)

1+m

2 2 2 2
_ Y ox _dy :dy ye —X

2xy  dx dx 2xy

= y? —2mxy = x? Homogeneous
equation
which gives x2 + y2—cx =0
X2 + y2 = cX
curve passes through (1, 3)
= c=10
equation of curve is x? + y2—10x =0
equation of tangent at (1, 3) isx.1 + 3y —5(x+ 1) =0
4x -3y +5=0
= a2 +b2=42+(-3)2=25
et IGT BT FAHIBT
Y—-y=m(X-x)
y —mx
V1+m?
2 2 2 2
yox _dy dy_y-xt

=y -2mxy=x2 = =
2xy dx dx 2xy

T FHETd FHIAHRY B a1 8 x2+y2—2x =02 |

=X = (y—mx)2 =x3(1 + m?)

X2 + y% = cX
I8 (1,3) | [oRal g |
= c=10

b BT THIBRT X2+ y2—10x =02 |

(1, 3) TR el Y@l &1 FHIERT x.1 + 3y —5(x+1)=07% |
4x -3y +5=0

S a?+b?2=42+(-3)2=25

A curve passing through point (1, 2) possessing the following property; the segment of
the tangent between the point of tangency & the x-axis is bisected at the point of
intersection with the y-axis. If A is area bounded by the curve & line x = 1 then A? is
equal to [16JM120614]

(1, 2) A IoRA arell ash, FAfaRad qured &1 I@al &, WRl g Td x-318 & #eg SRl Nl @
AT, y—3e gRT FAGHINIG B 8| I 9 3R Y@ x = 1 4 uRag &awa A &1 a1 A2 &1 94
RIR B—

07.11
y—Xx=m(X-Xx)
X =x- L

int

m

/\

Q ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVDE - 16

Educating for better tomorrow " o 1800 258 5555 | CIN: U80302RJ2007PLC024029




Differential Equation // “_

12.=

Ans.
Sol.

x—l+x
m =0
2
2x=l
m
dy _ vy
dx 2x
1 y?

my=—/x+Cc=> —=K=y>=kx
2 X

curve passes through (1, 2)

% (1,2) ¥ ToRdl 2 |

= k=4
= y? = 4x
et
é(ﬂo)
~
1
A=2j2\ﬁdx
0
8
A=§ = 9A2 = 64

Two cylindrical tanks in which initially one is filled with water to the height of 1 m and other is empty, are
connected by a pipe at the bottom. Water is allowed to flow from filled tank to the empty tank through
the pipe. The rate of flow of water through the pipe at any time is ang(h1 -h,), where ‘h,” and ‘h, are

the heights of water level (above pipe) in the tanks at that time and ‘g’ is acceleration due to gravity. If
the cross sectional area of the filled and empty tanks be A and A/2 and that of the pipe be ‘a’, and if
KA

a\j2g

pipe), then Kk is :

T TAATBR THI FTEH RS H UH SHI § 1 HIeX FA8 ddb Ul W1 © AT S Flell 8, Ul B uigy

H SISl WAl 8| UM, 9RI 88 <l I Wiell <l 7 981 ol & | fhdl 999 WR U8y ¥ Ul 984 @I &%

af29(h,—h,) © | S&T ‘h,’ 3R ‘h, BT & o= @ AL T | T ‘g THAR @RI B | AR W g8 <d B

S &Fhd ATATA/2 2 TEid UISU BT IS &F ‘@), Ifa Ml TSP H U B FaE bl T WR B A
KA

a\j2g

is the time when the level of water in both tanks will be same (neglect the volume of the water in

2 (UI3U H Ul & S P 0 A W) d9 k BT A 7 —

00.67
Let at any time ‘t’ the height of water above the pipe in the tanks be M and h;_
Then, volume in tank (1) + volume in tank (2) = total volume.
A fHAE F97 ‘Y WR 9 B g h, 3R h,
Tg U BT SH1 H AT (1) + TSHI (2) FT AT = el AT
A
Ahy +5h, = A1
2h, +h,=2
=h,-h,=h,—(2h,) =3h, -2 (1)

Let us calculate the volume of water passed through the pipe in time ‘dt’, which is

/\

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

Educating for better tomorrow " o 1800 258 5555 | CIN: U80302RJ2007PLC024029




Differential Equation /

/\p

A & ol &1 Sradd fedl Tt R Uy 9 ORI § O {6

dV =a,[2g(3h, - 2)dt
SO itis = pgn,

gﬂm = Adh1

From (2) and (3), we get

Adh, =a,(2g(3h, —2)dt

dh,

(2)
The volume of water passed through the pipe in time ’dt’ will cause the downing of level of tank (1) by
...(3)
el |5y 'dt IR 9IS A IORA dTel U BT T ¥ b Bl Aas H dh, B HH Bl §
..-(3)
(2) 3R (3), A
::::::::::::::::::::::4 N
EE i m
:E /y Vv
- a
A A A2
JBh-2-1] =t

_L} jdt oA
= afgih-2 3 —- 3af2g

Here ‘h’ is the height of water in both the tanks when it is equal, therefore
S S F FE ‘D’ I B SIS & Ol IRTeN B SAfeTy

Ah+2hoa1sSh
_ 2 2

1=

2

h=2

3

_2A 1A 2
Putting in above equation we get . "~ 3a,/2g “3al\g

IIRTFT GG H /G W) t=A=1A\E
- 3afzg 3a\g

d"f(x 1 ik
13.=  If f (x) = e, x > 0. Let for each positive integer n, P, be the polynomial such that dx(n) = n[*je " for

allx >0 andif P, (x) = x| &P,
e f(x) = e, x > 0 #F1 GAD gD YUl n P forg P 9gue 39 UBR & b d'f(x)

X

i F’n(X)}, thena +pis:

P

n

dx"” X

(1)6,1,Xw-ﬁ X

d

>0® forg P (X)=x [a.Pn(x)—B.—Pn(X)}, dda+f =

Ans. 02.00

dx

an+1 - X

Sol.  From the given condition of the problem d™'f(x) (1}971”
n+1

fer v ufdem ¥ d™'(x) _

an+1

- X)) 5 (1
[d)(n j_Pnﬂ[X

P

nn[i]e—ﬂx
X

]671/x
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Differential Equation // “_

14.

Ans.

Sol.

= [Pn[ljeq/xJ _ Pnn(ljeq/x
X X
=1/x —1/
+ Pn[lj de = Pn+1(1j e "
dx x) dx X

dP, 1) d 1 e d ;1]
x X X (1] de™ X (1) x
e X +P | = X =P.— e
= d 1) dx X d(—1j dx X
X

If y = f (x) be a curve passing through (e, e®) and which satisfy the differential equation
(2ny + xy logx)dx — x log x dy = 0, value of T g(x)dx where g (x) =lm f(x), is :

1/e

af amy =1 (x) 95 (e, e°) ¥ oAl © TN faha FHIHIU (2ny + xy logx)dx — x log x dy = 0 B T
FRAT & TG [ gl dx BT A E STE g (x) =1 (x), |

1/e

00.00
(2ny + xy logx)dx = x log x dy =% :(ﬂﬂj dx
y xlogx
= log (y) =2nlog |log x| + x + ¢ (Since the curve passes through (e, e°) we get ¢ = 0)
= log (y) = 2nlog |log x| + x + ¢ (I d (e, e°) A T[oIRal & 54 ¢ = 0)

ex+log(|ogx)2" log x)?"

—y= :>y=ex.elcg(
=y =¢ (log x)> = f (x) = e (log x)*"
h—oowo, x<1/e “+ (logx)®" — infinity
limf(x) =40 , 1/e<x<e (logx)™ -0
=g()="" k—ow, X>e (logx)*" — infinity
= I g(x)dx = 0.

1/e

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

WA -1l : U T U 3 31 938 fApey yeR

(A%) yq (1 +y12)—3y1y§ =0 (B*) of order 3 and degree 1

(C) of order 3 and degree 2 (D) ¥3 (1 —y?)—3y1y§ =0

- - dy , _d
FqAAA | A gl DI ATDA THAIBRT V1= g Y2 = etc.

/\
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Differential Equation /

Sol.

Sol.

(A) ya(1+7)-3yy3 =0

(C) s\ 3 4d =rd 2

2x+2y~d—y+2g+2f~ﬂ:0
dx dx
2+2y? +2yy, +2fy, =0

4y.y, +2y.y, + 2yy, + 2fy, =0

(B*)sH 3 Ud HTd 1

(D) y3(1-¥5)-3yay5 =0

X2 +y?+2gx + 2fy + ¢ =0 (There are three arbitrary constants g, f and c)
(@& W f, g W@ c WD s B)

from (1) , (2) and (3) (1), (@)

Vs (1+y7)-3yyy5 =0

Correct statement is/are

[16JM120620]

(A*) The differential equation of all conics whose axes coincide with the axes of co-ordinates

is of order 2.

(B*) The differential equation of all staright lines which are at a fixed distance p from origin is

of degree 2.

(C*) The differential equation of all parabola each of which has a latus rectum 4a &

whose axes are parallel to y-axis is of order 2.

(D) The differential equation of all parabolas of given vertex, is of order 3.

TE BT B

(A*) B ATHa B THA THIGRY BN et o1, fdens el @& et |urnh 8, @) dife 28 |

(B*) |1 RS TN BT AqHdA FHIHRU, Sl J fog 9 ReR g pwR &, @ g1 22 |

(C*) It WRaerRl @1 fadha FHERY T uRie # Affver @ e 4a ® iR e e, y-are &

TR 8, B dIfe 22|

(D) fau W i & It Waeral B adHA AHIHIUT B DI 37|

(A) P(x,y) =ax? + by? + 2hxy + 2gx + 2fy + ¢ =0
dP

d—=0:>2ax+2hy+2g=0 ax+hy+g=0
X
dP
d—=0:>2by+2hx+2f=0 by + hx+f=0
y
=h=g=f=0
conic:ax2+by2+c=0:>x2+(Ejy2+ -0 order=2
a a
?ﬁﬂ:ax2+byz+c=0:>x2+(9jy2+ %:0 Pife =2
a
(B) XCcosa+ysina=p (1)
cosa+sinay =0
y' =—cot a ..(2)
solving (1) & (2) we get we get 2 degree equation

(1) 3R (2) DI A B TR 2 TTT FTHIHI 2 |

(C) equation of parabola will be (x —h)2 = *
where h, & k are parameter
= order will be 2

4a(y - k)

WRIAT (X — h)2 = + 4a(y — k) BT FHHRT A7 |

STef h, 3R k yreret 2 |
Pife 2 Brft

=
(D) let vertex of parabola be (h, k)

/\
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Differential Equation // “_

equation of axis & tangent at vertex will be
y—k=m(x-h)&y—-k=—(x-nh)
let legnth of L.R be 4a then equation of parabola is given by

where m & a are parameter
= order will be 2
AT R &1 M (h, k) B
e BT FHIDHRT R 2 uR wet I Bl

y—k=m(x - h) 3R y—k=—% (x—h)

AT 1A B TS 4a 8 99 IRIold BT FHIHRT fear Tar g—

(y=K)-m(x=h)}" _, (m(yk)+(x=h)
%;WH o)
= 2

3. Solution of the differential equation g_y +1+_y =0 is [16JM120615]
X

2
3qdhel FHHIT OI—y+1er = 0T 81 & —
dx J1-x2

(A*) tan-'y + sin-'x = ¢ (B) tan-'x + sin-'y =c¢

(C) tan-'y . sin"'x = ¢ (D*) cot-! 1 +cos'y1-x2 =c¢
y
y

dy dx

2 T =
1+y?  J1-x?
=tan'y+sin"x+c=0

:>cot-11 +cos'y1-x®> +¢c=0
y

4. The solution of (x + y + 1) dy = dx are
(x+y+1)dy =dx & & & —
(A*) x +y +2=_Ce (B)x+y+4==Clogy
(C)log (x +y+2)=Cy (D*)Ylog (x +y+2)=C +y

Sol. dX=X+y+1

Sol. 0

= g—x—x—y—1=0 IF-el¥ _es et Ui (LF) =6 1Y —ev
y

= efvj—x —xe¥—yev—e¥=0 :jd(xe*y) = j’(e’y +yeV)dy = xev=-ev-yey+ Ie’y dy
y

—>XxevY=—eY—-yevY—ev+C =>Xx=-1-y-1+ce¥ =>XxX+y+2=ce’
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Differential Equation /
. dx _
5. The solution of & +y=yer-"x (n=1)
y
dx
—~ 4y =yer-"HI A 7, (n=1)
dy
(n-1)x _ 2 » ﬁ
(A*) 1 m| & L Y ¢ (B*) ett-mx =1 +ce(n 12
n —1 e(n71)x 2
(% (e 0
C)in(1+ce "2)+nx+1=0 (D) e-x =ce 2 41
Sol. X _ yermq]
dy

= Iﬁ = Iydx =

= (n—1)en-"dx = dt

Let AT en-"x =t

dx y?
o =% +©
e -1

n dt y? 1 1 1 y?
—_— =-— +C —||—=—-|dt==— +C
n—1-[t(t—1) 2 ' = IL—1 t} 2 "
2
= L(n ﬂ = y_+C
n-1 t 2
(n—1)x_ 2
= 1 /n e 1 =y—+C
n—1 e(n_1)x 2
(n=1)x N
e -1 (n-1)
= (n-1)x =Ae 2
e
2
1 (n-1)
= 1- (n-1)x =Ae
e
y2
= elt-mx=1— Ae(rH)?

el-"™=1+ce

6. Correct statement is/are

X

(1%

2

<

y

2 3
(A% f(x, y) = x2%e¥ + Y+ yzﬁn(—J is a homogenous function of degree two.
X X

siny + X

(B) (x, y)

(C*) xsin (%) dy + (y sin

y
(D) f(x, y) = ex +tan¥
TE U 8-

X

- sin2y + xcosy

X

is homogenous function of degree one.

y x] dx = 0 is a homogenous differential equation.

is homogenous function of degree zero.

Z 3
(A*) f(x, y) = x%eY +y7+y2ﬁn(¥j, ] 91d BT F9Ed ol B |

siny + X

(B) f(x, y)

- sin2y + xcosy

Td T AHETd Bl 2 |
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Differential Equation // “_

(CY xsin(l)dy+ [ysin%—x]dx =0 TP FHEMd adbel THIBR & |

X
X anY
(D*) f(x, y) = X +tanL TR BT &1 FHEd B © |
X
Ans. (A) f(x, Ay)= A2f(x, y)
= f(x, y) is homogenuos of degree 2.

(B) f(Ax, Ay) can not be written as A"f(x, y)
= function is not homogenous.

(©) xsin y & ysin Y _« are homogenous function of degree 1.
X X

therefore differential equation is homogenous.

D) fxy)=2f(x,y)

= degree 0.
Hindi. (A)  f(hx, Ay)= A2(X, y)
= 2°°71d BT f(x, y) THET 2 |

(B) f(Ax, Ly) @1 foran &1 1 FHa1 & An(X, y)
=N B, THETT &I B |

©)  xsinY &ysinY —x, 167 B FHET B B
X X

3AfeTT dbel THIBRYT, FTHETT 2 |

D) fxy) =2 fx,y)

= Riciie
7. Solution of differential equation f(x) g—y = f2(x) + f(x) y + f'(x) y is [16JM120616]
X
FABA AHIBROT f(x) :—y =f2(x) +f(x) y + f'(x) y &1 81 & —
X
(A) y=f(x) + cex (B) y=—-1f(x) +cex (C*) y=—-1(x)+cexf(x) (D) y=cf(x) + ex
Sol. Given DE can be written as gy _ 1+m y = f(x)
dx f(x)
Which is L.D.E.
LF. = et = &
f(x)
e e
General solution y = If(x) dx +c =—e*+¢
f(x) f(x)
= y = — f(x) + cex f(x)
Hindi. &t 7t srasa fiawRor &1 99 ga1R faw Iad 28 —g—y—[n%Jy = f(x)
X X
S fe RENT raHd FHIBRT 2 |
: e X
JHATH A T[0NTH = e*" 1) =
1 © (%)
e e
Igh gl Y = If(x) dx +c =—-e>+¢C
f(x) f(x)
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Differential Equation // “_

= y = — f(x) + cex f(x)
8. The solution of x2 y.2 + xy y, — 6y2 = 0 are (here y, =dy/dx)
X2y 2+ Xyy —6y?=0 & EA B — (I&f y, =dy/dx)
(A*) y = Cx? (B) x2y=C (C*)%Eny=C+ logx (D*)x*y=C
Sol. x?y?2+xyy, —6y2=0
It is quadratic equation in y, I8 y, ¥ fgam aHieRo B |
_ —xyi«/x2y2+ 24)? X _ —Xy +5xy
! 2x? 2x?
3 2
Yy = -2y | Y, -2y
X X
dy _ -3y | dy_2y
dx X dx X
_dy_gdx |
y X
—/ny=3/Inx + I{nC | Iny = 2 /nx + /nc
x3y =C y = cx2
Option @&« (C)

%Iog y = ¢ + logx

logy =/¢nc, +logx?2
y = C,x?
dy

2
9. The solution of differential equation (:—yj "o (ex+e>)+1=0Iis
X X

2
WW(QJ _dy (ex+e>) +1 =0 P & 8—
dx dx

(A")y=e*+cC (BY)y=-e>+c
(C)y =2e+3e+c (D*) ye* + 1 = ce*
dy ¥ d
sol. | % ersexs1=0
dx dx
ef+e*+ J[e*+ e ¥)- 4

oy o'+ e

dx 2

ex+e’xi(ex—e”‘)

- 2

= e*X or Jgl e~*
= y=ex+c¢C ordl y=-e*+c¢

n
10.= Ify=excosxandy, +k, y=0,wherey, _Z ny

and k_, n € N are constants.

n

Ay =e>*cosx IRy +k y=0 GI%“Tyﬂ:jZ IRk, neN 3R 28—
X

(A*) k, =4 (B*) kg = —16 (C) k,, =20 (D) kg = —24
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Differential Equation // “_

Sol. y=e*cosx
y, =—€7¥ C0S X — e sin X = — e* (sin X + cosX)

=— J2e~ (cosx cos% + sinx sin%)

y, = — 2 e cos(x—%)
y, = +\2 e cos (x—%) + 2e sin(x—%j

8= oo an{x-2))

=2 . 2 e cos[x—ﬁ—fj

4 4
similarly s¥ y&R

= (\/5)2 e~ cos [x—%j

Y, = —(\/?)3 e cos [x—%nj
Y, =+ (\E)Ar e‘xcos(x—%j
= —(\E)4 e* cosx

y,+4y=0
Similarly 331 U&R

Ve =(\/§)8 e™* cos(x—%ﬂ = (\/5)8 e cos (X — 2n)

=16 e™> cosx
y; — 16y =0
dy
11.= A solution of the differential equation y, y, = 3y,> can be (wherey = o )
X
(A ) x=Ay2+A,y + A, B ) x=Ay+A,
(C)x=Ay2+ Ay (D)y=A, x2+Ax +A,
o d"
JJadd FHHR y, y, = 3y, B T &1 8 ADl o— (\—rrsTyn=dXZ )
(A)x=Ay2+ A,y +A, (Byx=A,y+A,
(Cyx=Ay2+A,y (D)y=A, x2+Ax +A,
Sol. y,y, = 3y3
Yz _ 3 Yo -
3 _322 = ny,=3/ny, +{nc
Yo Y1
Y, = ¢y’
Yo
oo
1
- — =Cy+¢,
Y1
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Differential Equation // “_

d—X——cy—c
dy 2

2
x=—% —C,y + C,

x=Ay2+Ay+A,

12.» A differentiable function satisfies equation f(x) = |(f(t)cost-cos(t—x))dt then

O ) X

(A™) " [gj =e (B) Iirr_1 f(x) =1 [16JM120617]
(C) f(x) has minimum value 1 — e’ (D*) f'(0) = -1

FHIHT f(x) = J.(f(t)cost—cos(t—x))dt DI TS B TN Uh AAHAI B § a9
0

(A*) f" [gj - e (B) lim f(x) = 1
(C) f(x), & =ATH 91 1 — e' T | (D*) f'(0) = —1
Sol. If cost—jcos(t— )dt
0

f(x) = If(t)cost —Icost dt
0 0

dy

f'(x) = f(x)cosx — cosx = ol YCOSX — COSX (y = f(x))
X
dy
= —= — yCOSX = — COSX
dx
| F _ j*COSXdX _ e—sinx
= y.e-sinx =I—e‘3inx.cosxdx
y.e—sinx - e—sinx + C
= y = ces™ 4+ 1
y =0whenx=20
= c=-1
= f(x) = 1 — esinx
f'(0) =f(0) —1=-1
f"(x) = f(x)(=sinx) + cosx. f'(x) + sinx

X
13. Let f(x) is a continuous function which takes positive values for x > 0 and satisfy jf (t)dt =x ,ff(x) with
0

f(1) = %then [16JM120619]
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Differential Equation // “_

1

|:1+(1—«/§)XT

* T _l
(B*) f (cotgj_ 1

(C*) Area bounded by f(x) and x-axis between x =0 1o x = 2 +1is S square units.
2(\5—1)
. T
D) f| sin—| =2
o 1[sin%]

Wf(x)wwéx—rﬁsza‘»f%fma—le’cﬁHWéaT%amjf(t)dt = x[f(x) . f(1) = = @I AgS

(A) f(x) =

BRIl § 9
1

[1+(1—\/§)xJ2

* T _l
(B*) f [cotgj_ 1

(C*)x=03R x=+2 +1® 77 f(x) 3R x-31&T A GRag &P —— T SBIE § |

(A) f(x) =

(ﬁ J
. T
— 2
(D)f(sm‘J
Sol.  [f(t)dt=xff(x]
0
. dy
= 2\/_ ﬂf Let f(x = f(x)=2ya
o X o Ay )
- y_2y ydx y - y de+y
= I dy dx = /n (uj‘ = /Nncx
y(y-1) 7 x y
= y—_1=cx = l=1+cx = y= 1
y y 1+cx
1
f()()_1—cx
1
‘/()=E = 1ic={2 =  c=:(J2-1)
1 1
= f(x) = = f(x) =
1+(\/§_1)X (1+(\F+‘I> )
f(x) = 1 5 Is rejected 3T ©
(1—<\E—1)x
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Differential Equation // “_

14.x

Sol.

f[cotgj =f(J2 +1) =m =% =N option (B) is correct.
&:T J?H 21 1 & 1
(C) Area &%l = f(x)dx = - 1 { 1 ] S
SR o B | e R

Iy e *M Ty

X
Let f(x), x > 0 be a non negative continuous function & let F(x _[f dt x> 0. If for some ¢ > 0, f(x) <
0

oX =
Il
< o
- <
b
\4
o

- F(X), [0, o) § aefHM Hetd el B |
D)F(x)sOVx<0

Given that F(x J.f

F'(x) = f(x )
f(x) <cF(x) Vx>0
f(0) < cF(0)
f(0)<0 (v F(0) =0)
But given that f(0) > 0
f(0)=0
f(x) —cF(x) <0
F'(x) —cF(x) <0
multiply by integrating factor e~

i (e*F(x)<0vx>0
dx
let e F(x) = g(x)
= g'(x) <0 vVx20
= g(x) is decreasing function v x > 0
= g(x) < 9(0) vVx=0
e F(x)<F0) vx=0
= e F(x)<0 = F(x)<0 vVx20
= cF(x) <0
= f(x)<0 vVx=0
but f(x)>0 Vv x >0 (given)
= f(x)=0 vx=0

/\
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Differential Equation // “_

Hindi. f=n i & F() = [1(t) ot

15.

Sol.

f(x) —cF(x) <0
F'(x) —cF(x) <0
AT oTh e H IO PR W

— (e*F(x))<0Vvx>0

HIHT e® F(x) = g(x)
= g'(x) <0 vVx20
= Il x> 0@ fog g(x) T & |
= g(x) <g(0) vVx20

e F(x)<F0) vx=0
= e F(x)<0 = F(x)<0 vVx20
= cF(x) <0
= f(
g
= f(x

x) <0 vVx20
X)>0 v x>0 (feam 7 2 )
)=0 vVx20

A curve passing through (1, 0) such that the ratio of the square of the intercept cut by
any tangent off the y—axis to the subnormal is equal to the ratio of the product of the
co-ordinates of the point of tangency to the product of square of the slope of the tangent
and the subtangent at the same point. Determine all such possible curves.

(A*) X = e2 y/x (B) y = e2 x/y (C*) X = e—2 y/x (D) X = e—2 x/y

UEh g% g (1,0) 9 39 UPR JoRdl & [$ [H Wl ¥ & y-Fa@vs & il AR JEies ST AU
Wl fdg & Mewial & PHEd iR I fIg IR Wl Y& &) yaur & a9 gd Feddi & PeEnd &
UM S IR & | O I TG 9% A1 DI |

(A*) X = e2 y/x (B) y = e2 x/y (C*) X = e—2 y/x (D) X = e—2 x/y
y2int_ Xy

LSN ~ m2LST
(y=mx)® _ xy

| my | mz(yj

m

m=0 y=0
[y=0 A1 y=c s &I 2
(y — mx)? = xy

/\
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Differential Equation // “_

Y_ red w
X

ﬂ=t2+2xtﬂ
dx dx
Y JTHA AHIHI]
t2+2xtﬂ= t2 + \/t-
dx

g BYH UX x = e2 VWX x = g 2/

2
16.w.  The differential equation 3—;/ + Yy + cot? x = 0 must be satisfied by
X

2

WW?F\’UT—Z;/ +y+cot2x =0 & A BT AMSY—
X

(A) y =2 + C, COS X +,C, sinx

(B*) y =cos x . fn(tan%j + 2

(C*) y=2+c,cosx +C,sinx +cos x log (tan%}

(D) all the above (SuRIad |+)

Sol. (A) :—i = —C, sin X + ,JC, COS X
d’y i x D
d?——C1COSX— 02 SN X = -y
d2y
—+y+2=0
dx? y

2
(B) d_y= cos xM — sin x fn(tangj

dx 2tan5
2
d_y= cot x — sin x /n ’[ani
dx 2
2
d—Z: —cosec? X —[sinx.;Jrcosxln(tanin
dx sinx 2
2
d_y= —cot2 x — 2 —cos x /n tan5
dx?® 2
2
j—g +y+cot2x =0
X
(C) y_ —C, sin X + ¢, COS X + 9 cosx (n| tan =
dx dx 2
d?y . d? / X
v —(c, cos x + ¢, sin x) + B cosx/(n tanE
2
d_y =—-C,C08 X—C,sinx—cot?x—2-cos x ¢n tan5
dx? 2
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Differential Equation /

d?y

—— +y+cot2x=0

dx?

PART - IV : COMPREHENSION

T - IV : TS (COMPREHENSION)

Comprehension # 1

Differential equations are solved by reducing them to the exact differential of an
expression in x & y i.e., they are reduced to the form d(f(x, y)) = 0

e.g.:

xdx +ydy  ydx —xdy

X2+y2

X2

2 JEay

1 2xdx +2yd xdy — ydx
1 ydy _ xdy-ydx d(y:)(zﬂ,z) =_d(%j

X

= d(«/x2+y2+lj= 0
X
solution is X2 +y? + L =c.
X

Use the above method to answer the following question (3 to 5)

1. The general solution of (2x® — xy?) dx + (2y® — x2y) dy = 0 is
(A) x* + x2y2 — y* = ¢ (B*) x* — x2y2 + y* = ¢(C) x* — x2y2 — y* = ¢ (D) x* + X2y2 + y*=¢

Sol. (B)

2x3dx + 2yddy — (xy?2dx + x?y dy) = 0

d{%} + d{%} —%d (x2y2) = 0

= d(x*+y*—x%?) =0 = X*+yt —x2y2=c¢
: : . . xdy y .
2. General solution of the differential equation ——— + |1-—=— | dx =01s
X +y X +y
(A*) x + tan-! (Xj =c (B) x + tan’ X _¢ (C) x — tan-! (X] = ¢ (D) none of these
X y X
xdy — ydx d[yj
_ 2
Sol. me:o XT___ 4 dx = X 4 dx =
X" +Yy y y
AT T
X X
= d(tan‘1 [Xj] +dx =0 = tan-' (XJ +X=C¢C
X X
3. General solution of the differential equation ey dx + (xe¥ — 2y) dy = 0 is
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Differential Equation // “_

Sol.

(A*) xey —y2=c (B) yex — x2 = (C)yey+x=c (D) xev - 1
= Ccy?

evdx + xevdy — 2ydy = 0

d (xeY) —d(y?) =0

Solution is xe¥ —y2 = ¢

ITHT # 1

Sol.

Sol.

Sol.

AAHA THHION Pl x R y H Ao & I THeT & ®©U H Idd B 8l [HdT Sl Fobdl g 37fq
I

d(f(x, y)) = 0 & ®U # =y fHar S HHhdl 2 |

o

xdx+ydy  ydx— xdy 1 2xdx + 2ydy xdy — ydx
= > - — > > = — >
\/xz +y? X 2 \jx +y X

d(x? +y?) y y
= 2—ﬁ=—d(;j = d(«/x2+y2) =—d[;j

=N d[«/x2+y2+%J =0
B x2+y2+%=c%\'l
SRIF A &1 STAT HRDp A QU U yei & IR <IFR0—

(2x3 = xy?) dx + (2y® — x2y) dy = 0 &1 A & & —

(A) x* + x2y2 —y*=c¢c (B*) x* = x2y2 + y* = ¢ (C) x* = x?y2 —y* =c(D) x* + x?y2 + y* = ¢
(B)

2x3dx + 2y3dy — (xy2dx + x?y dy) = 0

d{gj +d{%] —% d(x2y?) =0

= d(X4+y4—X2y2)=O:> X4+ yt —x2y2=c¢C

xdy +(1— : jdx:OWWBﬂ%—

x2 +y? x2 +y?

(A*)x+tan-‘(%j =c (B)x+tan-1§ =c(C)x—tan-1[l =c (D) 39 | ®I3 &l
xdy — ydx d(yj

— 2
XAy -y gx-0 = 0 —X _ Ldx-0 = X

2 2 2
Y 1+(yj 1+(
X
=N d(tan‘1 [XD +dx =0 =N tan- [lj +X=C¢C
X X

e’ dx + (xe¥ — 2y) dy = 0 &1 AT &A & —

(A*) xey —y2 =c (B) yex = x2=c (C)yey+x=c (D) xevy — 1
= Cy2

evdx + xevdy — 2ydy =0

d (xeY) —d(y?) =0

Solution is xe¥ — y2 = ¢ (89 8)

>
~—

Comprehension # 2

/\

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

Educating for better tomorrow " o 1800 258 5555 | CIN: U80302RJ2007PLC024029




Differential Equation /

4.

5.xn

6.=

Sol.

In order to solve the differential equation of the form a,

a,,
We take the auxiliary equation a,D" + a, D™" + ...+

a,, a, are constants.
a,=0

/\p

+ay = 0, where

Find the roots of this equation and then solution of the given differential equation will be as given in the
following table.

Roots of the auxiliary equation
function

1.

S RF NI

One real root a,
Two real and different roots o, and a,
Two real and equal roots o, and a,

Three real and equal roots a,, a,, a,
One pair of imaginary roots o * i
Two pair of equal imaginary roots o i and o + i

Corresponding complementary

X

ce

c™ +cy 8%
X

(c, +c,x) e™

X

(c, +C,Xx+CXx%) €
(c, cos Bx + ¢, sin Bx) e=
[(c, + c,X) cos Bx + (C, + C,X) sin Bx] e~

Squtlon of the given differential equation will be y =
complementary functions.

sum of all the corresponding parts of the

2
SoIved—y 2 Lyoo. [16JM120621]
dx? dx
(A") y = (c, + cx)e* (B) y = (c,ex + c,e) (C) y = (c,x)e* (D) none of these
d?y
Solve ™3 +a%y =0. [16JM120622]
X
(A) y = (c, cos ax + ¢, sin ax)e> (B*) y = ¢, cos ax + ¢, sin ax

(C)y=c,e*+c,e=™ (D) none of these

3 2
Solve d—y—6d— 11— dy
dx

-6y=0
dx® dx? y

[16JM120623]

(A)y = (¢, +c, X+, x?) e (B)y=x(c, e +c,e* +c,e%
(C)y=c,e +c,e* +c,ex (D) none of these
D2-2D+1=0
(D-1)2=0
Two real and equal roots a, = 1
= (C, + Cx)ex
D2+a2=0
D==zai one pair of imaginary roots o * i3
a=0, B=a

= (C, cos Bx + C, sin Bx)e>
y = (C, cos ax + C, sin ax)

-6D2+11D-6=0 = D*—
=(D-1)(D-2)(D-3)=0
three real and different roots o, a.,, o,
o, =1,0,=2,0,=3
y =C,ex+ C e + c,e™

~5D2+5D+6D-6=0 — (D-1) (D2=5D +6) =0
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Differential Equation /

ITWT #2

Sol.

dny dl’l—1y
dx" "ax"!
& WERS AR a D +a, D 4 ..+a =0 B

UTRy a,

/\p

+...+ay=05TEl a,a,a,d R g B JaHA FUII B 8 BT B [oIQ

I TPV & A A DINIY TAT 39 T TTg AqHel FHIBIV BT 8l [TArerRad drferal A forRag—

HERI®H FHIIO & o

1 T ariid® ol o,

2 ] grdfde Td = = qa o, 3R o,
3 3l RIS g4 F9E Jd o, 3R o

4. A ardfdd v A 9o o, o, o,
5
6

PHIAD Al BT Tb I o +if

A Reb Bl

X

ce

ce™ +c 6"
X

(c, +c,x) e™

X

(c,+Ccx+cx?) e
(c, cos Bx + ¢, sin Bx) e=

PIATS Jell & & I FAM o B T a i [(c, + ¢,X) cos Bx + (c, + ¢,X) sin Bx] e
& g IFaB FHIBRU BT B y = R B b G W BT ANTHS §RT AT ST 2 |

2
d—g—zd—y +y=0® & BTT—
dx dx

(A") y = (c, + cx)e* (B) y = (c,ex + c,e) (C) y = (c,x)e*

d2y )

— +a%y =0® & PR
dx

(A

3 2
d—é’— d—{ s 1Y ey 0 B Ew B
dx dx dx

(D) 7 & PIE TE

= (c, cos ax + ¢, sin ax)e (B*) y = ¢, cos ax + ¢, sin ax

)y
(C)y=c, e™+c,e™ (D) 3H & PIS &I

(A) Y = (c, +C, X +C, X?) & (B)y=x(c, e +c,e* +c,e%)

(C*)y=c, e +c,e>+c,ex (D) 37 & BIs I

Dz2-2D+1=0

(D-1)2=0

] Idfdd T 9 A o, = 12|
y = (C, + Cx)e*

D2+a2=0

D =+ ai BIAND ol BT U6 TH o 2B 2|
a=0, B=a

y = (C, cos Bx + C, sin px)e=

y = (C, cos ax + C, sin ax)

D3-6D2+11D-6=0 = D*-D?2-5D2+5D+6D-6=0
=D-1)(DP-2)(D-3)=0

M arafds v - 94, o, o, B |

o, =1,0,=2,0,=3

y = C,ex + Ce* + c,e*

— (D-1)(D>-5D +6) =0
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Differential Equation /

Comprehension # 3 (Q.No.

7 to 9)

Let f(x) be a differentiable function, satisfying f (0) =2, f' (0) =3 and " (x) = f(x)

7.=.  Graph of y = f(x) cuts x -axis at
(A") x=— %€n5 (B) x =%€n5 (C)x=—1¢n5 (D) x = ¢n5
8.» Area enclosed by y = f(x) in the second quadrant is
(A) 3+%€nJ§ (B) 2+%€n5 (" 3-+5 (D) 3
9.»  Areaenclosedbyy=f(x),y=f"(x),x+y=2and x +y =—%fn5 is
(A) 8+%(€n5)2 (B*) 8—25 +%(€n5)2 (C) 25 —%(msf (D) 8+24/5 -%(m5)2
Sol.  2f" (x) f' (x) = 2 f(x) f'(x)
Integrating
(f(x)?= (f(x))* + ¢
putx =0 = c=5
(f(x)?= (f(x))* + 5
put y = f(x)
dy 2
—=x +5
dx y
Un(y+«fy2 +5) =+X+0C,
x=0, y=2 = c,=(nd
y+ «/yz +5
5 =
5e* —e™* or _ 5e ¥ -¢e"
=7 =7
—X X X —-X
If 1) = 22 S (0)=3isnotsatisfied = f(x)= Se —~
put f(x) =0 = 2X = (n 1 = X = 1 n5
5 2
X —X
P (x) = 22 ;e >0 =  f(x)isincreasing

—(112)in5

0
Area in second quadrant = _[ (
]

—(1/2)tn5

Figure

5e* —e™
2

——(n5
2

Areabylinesx +y=2,x+y = —%£n5 ,

y="f(x)andy = f'(x) is 2(3—\E ) + % 2.2 +

1

2

)i
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Differential Equation /

=8-25+ %(£n5)2

Ig®T # 3 (Q.No. 7 to 9)
A f(x) T qdHe-d B © ol f(0) =2, 7 (0) = 3 TAT 7 (x) = f(x) DI FIT Hal ©
y = f(x) BT NG x -37&T DI Hredl a—

7.

Sol.

1
A*) x =— —(n5
(A%) 5

(B) x =%m5 (C) x = — /n5 (D) x =

fada aqufer # y = f(x) gR1 WReg &=ma B

(A) 3+ %fn\/g

(B) 2+%£n5 (cH3-45 (D) 3

y=f(X),y=F"(X), X +y =27 x +y = gﬁnS gR1 uRag &a%hd 3—

(A) 8+ %(msf

2" (x) £ (x) = 2 f(x) F'(x)

/n5

(B*) 8—25 +%(en5)2 (C) 245 —%(CnS)Z (D) 8+2\5 —%(ens)2

THTH AT B R (F(x))2= (f(x))2 + ¢
X =0E9 ) = c=5
(f(x))2= (f(x))? + 5
y = f(x) TE@ W
:—y=i Jy2+5
X
ﬂn(y+ y2+5)=ix+c1
x=0, y=2 = c,=(n5

2
y+4y +5 _ o

5

5e* —e™* 5e™* —e¥
= —F—F 93 = —
y 2 y 2

ﬁf(x):# 2, @ f (0) = 3 §g &I BT B |

5e* —e7™*
f(x) = ——
= (x) 5
f(x) =0 ITH R =
X —X
f'(x)=se+e>0

2x=4n(%j = X=—— (nb5

= f(x) aefA B |

—(1/2)(n5

Figure

0 X —X
fechra wgerfer & e = | [%%de

—1Cn5
2
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Differential Equation /

2 1

——(n5
2

NECIS x+y=2,x+y=—%ﬁn5,

y = f(x) Q1 y = -1(x) N1 IRTE &% 2(3 ~5 )+ % 2.2+ %(%f%) (%fnSj

=8-25+ %(m5)2
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Differential Equation // “_

N
-
J

= Marked questions are recommended for Revision.

w fffed aea |Evm I 9 B

* Marked Questions may have more than one correct option.

* ffeed o7 T @ e 9 fAdey g g R -

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IIT-JEE (fUBa auf) & ye

Sol.

2.x=

Ans.

Ans.

Sol.

|\

Let f be a real-valued differentiable function on R (the set of all real numbers) such that
f(1) = 1. If the y-intercept of the tangent at any point P(x, y) on the curve y = f(x) is equal to the cube of
the abscissa of P, then the value of f(-3) is equal to [IT-JEE 2010, Paper-1, (3, 0), 84]
A1 f& R o aR9IfYa arafas a1 arell ®ea f 59 R & f6 f(1) = 11 3k b y = f(x) & &g
P(x, y) = &= T8 Wl &1 y-sra@vs, P& 4o & 99 & SRIeR 8, a1 f(-3) &1 49 7 |

Ans. 9

Y-y=m(X-X)
Y-intercept y-3ri@vs (X =0)
Y =y—mx
GiventhatRm T2 fF y—mx=x3 = xj—i —y=-x3
- d_y_l =_x2
dx X
. —Ildx 1
Intergrating factor ¥\T®e o (ILF)=e *x = X
: 1 1, 0 VS
solutlon%ay.;_j;.(—x)dx = fx)=y= 5 + CX
Given e & 5 f(1) = 1 = c=%
3
09 === +3?X —~  f(-3)=9

X
Let f:[1, ©) > [2, ©) be a differentiable function such that f(1) = 2. If 6If(t)dt =3xf(x)—x3 for all x >
1

1, then the value of f(2) is
A fF 11, 0) - [2, 00) T Madhe 1 Haq (differentiable function) 8 Siafds f(1) =28 afe x> 1 &

T 7+ @ oy GIf(t)dt =3xf(x)-x® A= 7, 99 f(2) &1 =9 & | [IT-JEE 2011, Paper-1, (4, 0), 80]
1

Bonus (Taking x = 1, the integral becomes zero, whereas the right side of the equation gives 5.
Therefore, the function f does not exist.)

I (x = 1 o1 TR FATHAT YT & Al 8, ST FHIGBR SR 91T 5 Sl & $9fely %ol & AR

T8 7 )

Data inconsistent.

Putting x = 1, in given integral equation = f(1) = 1/3, a contradiction (given that f(1) = 2).
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Differential Equation /

Hindi.

3.=

Sol.

X
However if considering integral equation as 6If(t)dt =3xf(x)—-x°-5
1

3

we obtain correct answer.
Differentiating the integral equation
6f(x) = 3f(x) + 3xf'(x) — 3x2

X
puty = f(x)
dy 1
dx xy_
I.F.=l
X

o
General solutionisy — =x+c¢
X

Putx=1,y=2 =
= y=X2+X
f(x) = x2 + x
f2)=4+2=6

c=1

x =13@E R § T FHar # £(1) = 1/3 R (an g (1) = 2).

i 41 afe |FfiaRo 6If(t)dt=3xf(x)—x3—5&ﬁHﬁﬁq‘\fﬂ'@rwgmaﬂéél
1

IqHol YT W

Bf(x) = 3f(x) + 3xF'(x) — 3x2

f'(x) — % f(x) = x

y = f(x) TE_ W
d_y_— =
dx X
IF.= 1
X

Let y'(x) + y(x) g'(x) = g(x) g'(x), y(0) = 0, x € R, where f'(x) denotes df(x)
constant differentiable function on R with g(0) = g(2) = 0. Then the value of y(2) is

and g(x) is a given non-

A 6 y'(x) + y(x) g'(x) = g(x) g'(x), y(0) =0, x € R, 5T&T f/(x) = g—i 3R g(x) T& IR AqHAI Herd

(non-constant differentiable function) R tx aR¥f¥d 7, s fordr g(0) =g(2) =07 | T9 y(2) &1 719 B |
[IT-JEE 2011, Paper-2, (4, 0), 80]

Ans. 0

y(x)+y(x)g'(x) =g(x) g'(x), y(0)=0vxeR

d

o Ve +y () g () =
X

a(x) g'(x)., g(0)=9(2) =0.

|\
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Differential Equation /

Hindi.

4.

Sol.

I.F = ejg’(x)dx = @I

y (9 e = [eg(x)g'(x) dx + ¢

Letg(x) =t

g'(x) dx = dt

y(x) es = jte‘ dt
=tet—et+c

y(x) = (g(x)-1) + c e

Let x =0 y(0) = (g(0)-1) + c e9©@
0=0-1)+c = c =1
y (x) = (9(x) —1) + %
y(2) = (9(2)-1) + e®
y2)=(0-1)+e©®@=-1+1=0
g'(x), y(0)=0vxeR

y'(x) +y (x) g'(x) = g(x)
d

(y(x) +y (x) g" (x) = 9(x) g'(x)., 9(0)=9(2) =0.

dx
L.F = e/ 90 _ gow

y (X) e = Ieg(x)g(x)g'(x) dx +c

AT g(X) =t

g'(x) dx = dt

y(x) e = Ite‘ dt =tet—et+c

y(x) = (9(x)-1) + c e

A k=0 y(0) = (g(0)-1) +c e
0=(0-1)+c = c=1
Y (x) = (g(x) =1) + e
y(2) = (9(2)-1) + e®
y(2=(0-1)+e®=-14+1=0

If y(x) satisfies the differential equation y’ —y tan x = 2x sec x and y(0) = 0, then
(Revision Planner)
IS y(x) ATHA FHIHIUT y' — y tan x = 2x sec x Bl T T § 3R y(0) = 0, T

2
oyl Bl T
(A%) V(J 82

d—y—ytanx=2xsecx
dx
y(0)=0

2
L
o(3)-2

[NT-JEE 2012, Paper-1, (4, 0), 70]

2
D v E|_A4n . 2n”
()y[) 3 33

3

LE. = e—J.tanxdx= e—logsecx

I.F. = cos x

COSX.y= IZX SecC X.cos x dx

COSX.y=x2+C
c=0
y =Xx2secCX

|\
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Differential Equation /

Sol.

Hindi.

5
4n 273
3 9

A curve passes through the point (1, %) Let the slope of the curve at each point (x, y) be Y, sec (XJ ,
X X

x > 0. Then the equation of the curve is (Differential Equation) XII
T 95 a5 (1,%}@@%%%9—% fdg (x,y) W g &1 yqorar X+sec(1j,x>0%,a'sr
X X
b BT FHIBRT B— [JEE (Advanced) 2013, Paper-1, (2, 0)/60]
(A*) sin (lj = logx + 1 (B) cosec(lj =logx + 2
X 2 X
(@) sec(ﬂj =logx+2 (D) cos(ﬂj =logx +l
X X 2

(A)
Given slope at (x, y) is
dy Y, sec(y/x)
dx x
let X=t:>y=xt = d_y=t+xﬂ

X dx dx

t+xﬂ =1+ sec(t)
dx

Icost dt= J.%dx

sint=/nx+c¢C

sin(y/x) =/nx +c

This curve passes through (1, /6)
sin(n/6) = /n(1) +c=>c=1/2

sin(y/x) = x + 1/2

(A)

(X, y) W & TS Hqora 8

d_y:1+ sec(y/x)

dx X

let Lot = y=xt = dy i, at
X dx dx

t+xﬂ =1+ sec(t)
dx

|\
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Differential Equation /

Icost dt= J.%dx

sint=/nx+c¢C

sin(y/xX) =/nx +c

I8 g% (1, n/6) ¥ okl B
sin(n/6) = /n(1) +c=>c=1/2
sin(y/x) =/ x + 1/2

6. The function y = f(x) is the solution of the differential equation

Ng)

2

dy

=+
dx

xy  x*+2x

x2 -1 1-x2

in (-1,

1) satisfying f(0) = 0. Then .[ f(x)dx is [JEE (Advanced) 2014, Paper-2, (3, —1)/60]

ol

®wad y = f(x) %7 Jgwaa gHiwRo1 (differential equation)

dy
X

=+
d

Xy x* +2x

x2 -1

B

xf1 —-x?

2
FT AqAA (-1, 1) 4 8 2 TIH f(0) = 0 &I W HIAT 2 | d9 J f(x)dx BT ATT B—
B

[JEE (Advanced) 2014, Paper-2, (3, —1)/60]

3 *
N5 (&
Ans. (B)
X 1p 2x
Sol. IF.= ef@d* _ eafxe_1 x

44 2x
y1-x2 = [X £
J‘h_xz
5

T

3

4

1[n|x2—1| 1(n(1—x2)
e? =e?

X
yN 12 — X2 =€+x2+c

x 12 —x2dx +¢

33

4

w

3

—

2

D

)

ola

3

2
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Differential Equation /

2
cos6

Ot w3

O'—.(D\?—l

sin® 0cos 0

(1-cos26)do

do

T

1. 3
(6——sm29]
2

0

TE

"3 2

ﬂ:

"3

B

2

B

4

1 . 2n
—xSin—
3

7= Let f: [0, 2] — R be a function which is continuous on [0, 2] and is differentiable on (0, 2) with f(0) =
Let F(x If t)dt forx e [0, 2]. If F'(x) = f'(x) for all x € (0, 2), then F(2) equals
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
AT f 2 [0, 2] >R U® VAT B ® S [0, 2] R Wdq (continuous) & TaH (0, 2) WX IMAHHT
X2
(differentiable) & @2 f(0) = 1 28 | A1 f& 91 x € [0, 2] & ford F(x) = J.f(«/t_)dt 21 afs | x e (0, 2)
0
% fo’1 F'(x) = f'(x) 8, 99 F(2) &1 A9 23—
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(A) ez -1 (B*) e*—1 (C)e-1 (D) e*
Ans. (B)
Sol.  f'(x) = 2x f(x)
f& =2X
(x)
/Mmf(x)) =x2+¢
x=0,f0)=1
c=0
: /n(f(x)) = x2
f(x) = e
F(x) =f(x) +c
F(x) = e’ i
F(0)=0
c=-1
f(x) = =1
f2)=e*-1
8*. Let y(x) be a solution of the differential equation (1 + eXy' + yex = 1. If y(0) = 2, then which of the
following statements is (are) true ? [JEE (Advanced) 2015, P-1 (4, —2)/ 88]
(A") y(-4)=0
(B) y(-2) =0
(C*) y(x) has a critical point in the interval (-1, 0)
(D) y(x) has no critical point in the interval (-1, 0)
A & y(x) radad FHIBIUT (1 + e)y' + ye* = 1 &1 & & | I y(0) = 2 T4 Fr=afailRad i § 4 D9
@ wE g (2)? [JEE (Advanced) 2015, P-1 (4, -2)/ 88]
(A") y(-4)=0
(B) y(-2) =0 _
(C*) y(x) @1 T& shifaed fa=g (critical point) 3ia=Tet (—1, 0) 3 B |
(D) y(x) @1 ®I3 1 wifcsd =g (critical point) 3T (=1, 0) H &I B |
Ans. (A,C)
Sol. (1+¢) gy +yer=1
dx
® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
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Differential Equation // “_

ﬂ)rex y= 1

dx {1+e* 1+e

X

[1re x
ILF= et =™ =1 4 e
complete solution Ioi &1

y.(1+e)= j1dx

(1+e)y=x+c
x=0,y=2 = c=4
(1+e)y=x+4

X+4

e’ +1
x=—4, y=0
2
x 2 +1
gy (€ +1)1=(x+4)e"

dx (ex +1)2

X=-2, y=

& _y
dx

= X+ 3 =e*

1
X+3

e =

9*. Consider the family of all circles whose centers lie on the straight line y = x. If this
family of circles is represented by the differential equation Py" + Qy' + 1 = 0, where P, Q
are functions of x, y and y' (here y' =, y" =), then which of the following statements is
(are) true?

(A)P=y +x (B*) P=y—x

(CHYP+Q=1=x+y+Yy +(y)? DYP-Q=x+y—-y —(y)?

39 w1 ga-ga(family of circles) @1 faaR @ifoiy M o< W @1 y = x ®® Red g1 3k 59
JA-F & A1 g, IaFHA TGO Py" + Qy' + 1 =0, ¥ AEAa 8 8, W8 P, QS UoR 8 f% 9

X, y3IRYy & %ad 8 (T y' = dy y"—dz—y),aaﬁwﬁrf@ﬁmﬁﬁﬁaﬁﬁw(ﬁ)ﬂﬁ%(%)?

dx ’ dx?
[JEE (Advanced) 2015, P-1 (4, -2)/ 88]
(A)P=y +x (B P=y-x
(CHP+Q=1=x+y+Yy +(y)? DYP-Q=x+y—-y —(y)?
Ans. (B,C)
Sol. (XxX—a)2+(y—a)2=r?

X2 +y2—20x —2ay + 202 —-r2=0
2x + 2yy' — 2o —2ay’' =0 ...(i)

= o= W (i)
1+y
again diff. w.r.t. U: qHAT B W
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Differential Equation // “_

10.

Ans.
Sol.

11%.

|\

2+ 2(y)2 + 2yy" —(ﬂ] Say’ = 0
1+y
= T+(y)+yy —y’'=0
= T+y +(y)2+ () +yy +yyy —xy’' —yyy’' =0
= (Y=x)y"+(1+y+(y)?)y +1=0
= P=y-x,Q=1+y + (y)?
Ans. (B,C)
Note : P & Q will not be unique function as
Py"+Qy +Ry'-Ry +1=0
Pyl + le
1-Ry"  1-Ry'
So it can be a controversial problem.
A : P den Q ifgda wom &1 ' 99 &
Py +Qy"+ Ry —Ry'+1=0
= Py’ . Q" 4 _0s I Y P 91 Q U R S dahd B |
1-Ry" 1-Ry'
Ira: I8 fdareug ue g

+ 1 =0 Hence new P & Q can be obtained.

f(x)

Let f : (0, ©) —> R be a differentiable function such that f'(x) = 2 - for all x € (0, «) and f(1) = 1.
Then [JEE (Advanced) 2016, Paper-1, (3, —1)/62]

- . 1
(A) };g]f[;]:1 (B) }Lg]xf(;):Z (C) :_Lrg)xz f'(x)=0 (D) ‘f(x)‘ggfor allx € (0, 2)

A f% f: (0, ©) > R Ud @& (differentiable) Bed a1 8 f& @ x e (0, o) & forw
F(x)= 2= &R (1) 12| T

- . 1
(A) }Lg?f[;j:1 (B) }L@Xftgjzz (C) )!_ngxg f(x)=0 (D) a¥ x € (0,2) & forw (] <2
(A)
iy — o _fx) dy vy _
f(x)_Z—? or oty =2

LF.= Jlo= o =X
solution is 31d: 1 B : y x X = [2xax =x2+ ¢

ory=x+§&c¢0 as gfd f(1) = 1

(A) lim f' (1j= lim (1 -cx?) =1 (B) lim x f (lj= lim 1 +cx2=1
x—0" X x—0" x—0" X x—0"
(C) Jim x*f'(x) = lim x*—C=—C#0 (D) fim f(x) > + o0 0r —co

Hence only (A) is correct 31d: ®acl (A) Fa! 2 |
d
A solution curve of the differential equation (x2 + xy + 4x + 2y + 4) &—yZ =0, x > 0, passes through the

point
(1, 3). Then the solution curve [JEE (Advanced) 2016, Paper-1, (4, -2)/62]
(A) intersects y = x + 2 exactly at one point
(B) intersects y = x + 2 exactly at two points
(C
(

D) does NOT intersect y = (x + 3)?

intersects y = (x + 2)2

)
)
)
)
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Differential Equation // “_

d
A1 fh srame IR (differential equation) (x2 + Xy + 4x + 2y + 4 3 = « ¥2=0,x>0, % TH & aP

(solution curve) a5 (1, 3) & I[GRaT & | T4 98 &1 d%h

(A)y =x + 2P 3% Tdh fd5 (exactly one point) IR Uf=s3fad (intersect) dRaT &
(B)y =x + 2 &I 3% al fd=gaii (exactly at two points) TR Ufi=sfad &=al &

(C)y = (x + 2)2T yfrdRd Pvar &

(D) y = (x + 3)2®7 ufazsfed &1 &xar ®

(

Ans. AD)

Sol. [(x+2)(x+2+y)]%—y2=0 = y=(x+2)t

d dt dt
o (x+2) g +t = (X +2)(X +2 + (x + 2)t) [‘“2)(,7“] —(x+222=0

(x+2)$+t dt
(x+22=00r (1+1) aY-t=0 - (x+2) (1 +1) g +t=0
1+t
3t = - o

X+2
y y
t+t=—/In(x+2)+cC = En[sz + (X+zj=—€n(x+2) +C
my—mx+2)+ Y =—/in(x+2)+c = my+ Y =¢
X+2 X+2
m3+d=+c = c=/n3+1 = my+ Y _=/n3e
3 X+2
(A) my + L2=fn3e = mxx+2)+1=1/n3+1
X+
= one solution T& B
(C) In(x + 2)2 + <X+722 n3 + 1 = 2/n(x +2) + (x + 2) = (n3e
X+
(x +2)?e*+2 = 3e = e 2= (xiezf
no solution ®Ig & &1
, ,  (x+37
(D)y=(x+3) = Mmx+32+ 5 =M3+1
22 +1+2(x +2
2en(x + 3) + ZEITANED gy
1
gx)=2/(x +3) + (X +2) + 2+ (x12) —IN3—1
2 1 2(x+2) —(x+3) 2x% +8x+8-x-3
g(X) =x+3 +1+0—(x122 = (x13x+2? +1= (x+3)(x+2 +1>0
7

g(x) increasing aEH 2 | = g(0) =23 +2 + 1 +§ —n3=/n3+ 3

which is positive, thus no solution ST &FTH® &, 3Td: B3 & T8l |
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Differential Equation // “_

12.

Ans.

Sol.

13.=

Ans.

Sol.

|\

-1
If y = y(x) satisfies the differential equation 8\/;(\/9+\/;jdy=[ 4+\/9+\/;] dx, x > 0 and

y (0) = J7 , then y(256) = [JEE(Advanced) 2017, Paper-2,(3, —1)/61]

I y = y(x) adHarg FHIHR0 (differential equation) 8\/;(\/9 + \/;jdy = [ 4++9+x ]_ dx, x>0 @I

=g BRal & T y (0) = /7 B, 79 y(256) =
(A) 16 (B*) 3 (C) 9 (D) 80
(B)

o (]

dx  8Yxy9+x
1 1

1
dy = . —

\/4+\/9+\/; \/9+’\/; 8x
Let AT 4 + «é9+«/§=t =

dx

1 1

X dx = dt

ofordx  2dx
11

dy = |—.—dt

Iy .[\/T2

y=t+c

y=«/4+«f9+«/; +C

atx=0 W ,y=+7

= J7=+7 +c=c=0
y=«/4+xj9+\/;
atx =256 TR = y=+4+y9++/256 =3

Letf: R — Randg: R — R be two non-constant differentiable functions. If f'(x) = (ef®-9X)) g'(x) for all
x € R, and f(1) = g(2) = 1, then which of the following statement(s) is (are) TRUE?

AMIfF f: R —> R3IR g: R — RaI TR (non-constant) 3R 3radaria (differentiable) were (function) 2 |
afE £(x) = (e -9M) g'(x) T x e R fog 3R f(1) = g(2) = 1 99 F=ifalRaa § 4 dAT (A) AT T

2(8) ? [JEE(Advanced) 2018, Paper-1,(4, —2)/60]
[Differential equation]

(A) f(2) < 1 — loge2 (B) f(2) > 1 —loge2

(C) g(1) > 1 —loge2 (D) g(1) < 1 —loge2

(BC)

f* (x) = e g'(x) : f(1) = g(2) = 1
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Differential Equation /

efX=e9% 4+ ¢
e f'(x) = e 9 ., g'(x)
[de™®) =[de™*
ef¥ = g9 4 ¢
X =1 l =e 9N+ ¢

e

1
x=2 e'@=_—+¢
e

g(1)>1-1/¢n2

e 2e1 — g9l

e 2e1 — g9t

f(2) >1—/n2

el-e@=g9 - = e 9 + @) = 21

g9 < 2e1
—g(1) < /n2 -1
X
14*.= Letf:[0, ) - R be a continuous function such that f(x) = 1 — 2x + _[ e* (1)
0

for all x € [0, «). Then, which of the following statement(s) is (are)) TRUE?
(A) The curve y = f(x) passes through the point (1, 2) [Differential

|\

(B) The curve y = f(x) passes through the point (2,

(C) The area of the regio

(D) The area of the regio

AMIS 1[0, 0) > RU®

|

fx)=1-2x+

|4l x € [0,

(A) gsp (curve) y

_1)

n{(xy) el0,1]xR:fx)<y<J1-x2 is “T_z

m—1

4

n{(xy) e[0, 1] xR:f(x)<y< J1-x2 is

AT ¥ad wad (continuous function) & &

e H(t) dt

o) @ forg, a9 frfalRad § 9 S (J) FF 9 B(E) ?
f(x) {35 (1,2) & orar &

(B) a5 (curve) y = f(x) g (2, —1) | T[oRaT & |

(C) & (region) {(x, y) €

(D) &= (region) {(x, ) €

)<y< A1- waﬁaw(area)—%‘l

[0, 1] x R : f(x

[0,1]x R:f(x)<y< Ji— W%W(area)—%l

equation]

[JEE(Advanced) 2018, Paper-1,(4, —2)/60]
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Differential Equation /
Ans. (BC)
Sol.

15" =

f(x)=1-2x + Ie“f(t)d

t = f(x).eX=(1-2x).e* + .x[e”f(t)dt

= f'(x)e*—e>.f(x)=—2.e*=-(1-2x) . e>*+ e*.f(x)

= f'(x) — 2f(x) = (2x — 3)

I.LF.=e=

y.e= .[(2x—3).e’2X dx
|

—2X

o e e o (2x-3)e™® e
= y.e =(2x-3). > —ZI_zdx = y.e =— > 5
=N y.e 2 (2X_23)_1 +c.e® = y = (1-X) +c.e
= y=(1-x)+c.e*
putx =0 @ TR
1=1+c¢c = c=0

y = 1 — x which passes through point (2, —1)

y=1—X,ﬁ§(

Let f : (0, 1)y > R be a twice differentiable function such that lim

2,-1) A o B

f(x)sint —f(t)sinx

+C

= sin2x for all

t—>x t—x

x e (0, n) . If f(%j =— % , then which of the following statement(s) is (are) TRUE ?

o (i)

4

(B) f(x) < % —x2forallx e (0, n)

(C) There exists o e (0, ©) such thatf'(w) =0 (D) f"(ﬁj + f(gj -0 [Differential equation]

2

[JEE(Advanced) 2018, Paper-2,(4, —2)/60]

A1 & £:(0, 1) > R Y& U fgsmadmeriia (twice differentiable) %et= (function) & &

im f(x)sint —f(t)sinx

t—x t—Xx

=sinx 991 x € (0, 1) & ford |

afx f[%)=—1,mﬁwﬁr®aﬁﬁaﬁﬂw(ﬁ)a€mw%(§)?

12

T T
A f(zj )

|\
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Differential Equation // “_

4

(B) f(x) < %—xzwﬁm(o,n)zﬁ%ﬁ

(C) & W o e (0, n) BT 3@ (existence) & Rrad ford f/(a) =0

n TE TC —_—
(D) f (—J +f[—2j -0
Ans. (BCD)

Sol. Ilim f(x)sint —f(t)sinx
t—ox t—x

= sin2x

f(x)cosx —f'(x)sinx
sin® x

=1

C

(5 -2

(&) f(x) is continuous and differentiable and f(0) = f(x) = 0
f(x) Faq 3R aH-T 8 q1 £(0) = f(x) = 0
Using by Rolle's theorem f'(c) = 0 for some x e (0, =)
A IHT H f(c) =0 fHhf x € (0, n) & forg

(D) g(x)=—xsinx+x2—%

3
g(x) = F(x) + 2x %

g" (x) = f"(x) + 2x —2x?

g™ (x) =3 sinx +x cos x —4x =3 (sin X —x) + x (cosx — 1)
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Differential Equation /

16.

|\

N 9" (x) <0 = g"(x) is decreasing = g"(x) S ¢ |

forx>0@ fog g'(x) <g”(0) = g"(x) <0

hence g'(x) is decreasing 31 g'(x) THAA B |

forx>0® faw g'(x)<g'(0) = g'(x) <0

hence 31 g(x) <0

forx>0® fog g(x) < g(0) = g(x) <0

4

Hence 31 f(x) < % -x2V x e (0, n)

Now 319

1 r 1

required area MIT &% = %.n.(1)2 ——11==—=

2 "4 2

Let f : R — R be a differentiable function with f(0) = 0. If y = f(x) satisfies the differential equation

then the value of lim f(x) is

X—>—0

j—y - (2 +5y)(5y-2),
X

[Differential equation]

[JEE(Advanced) 2018, Paper-2,(3, 0)/60]

A % f: R — R U& U1 &g Berd (differentiable function) & fraa fordr £(0) = 01 afe y = (),
Jadd HIHRUT (differential equation)

j—y _ (2 + 5y)(5y - 2),
X

P AT Bl &, a9 lim f(x) &1 A9 2

X—>—0
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Differential Equation /
Ans. (0.4)
dy
Sol. — = (5y + 2)(5y — 2)
dx
L
25 (y+2 y_g -
5 5
, 2
i.—(n S| _ X+C
25 4 y+g
5
lﬁn E =X+C
20 5y +2

atx=0W,y=0=c¢=0

Hence 31c: ﬂ =
2+5y

2-5y
2+5y X0

17. Letf: R — R be a differentiable function with f(0) = 1 and satisfying the equation

Then, the value of loge(f(4)) is

e?™ | lim e®™ =0 =N

X—»00

. 2
imy===04
y 5

f(x +y) =f(x) f'(y) + f'(x)f(y) forall x, y € R.

[Differential equation]

A f5 f: R > R & V91 3[d@d-g %o (differentiable function) & f51a ford £(0) = 1 ik &1 9+
X,y eR @& fog afiavor f(x + y) = f(x) f'(y) + f'(X)f(y) BT FI< BT 2| 9 loge(f(4)) & A 2 |

Ans. (2)

Sol. f(x+y)="f(x).f(y) +f(x).fy)

substituting x =y = 0 3@ WX , we get

f(0) = 2f(0) =

#(0) =

| =

Now substituting 3@ y = 0 3@ W

f(x) = f(x) . f(0) + F'(x) . (0)

= f'(x) = sz)

[JEE(Advanced) 2018, Paper-2,(3, 0)/60]
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Differential Equation /

18*.

= f(x) = Le¥?

Now 31d In(f(x)) = g

/\p

Let T" denote a curve y = f(x) which is in the first quadrant and let the point (1, 0) lie on it. Let the

tangent to T at a point P intersect the y-axis at Yp. If PY, has length 1 for each point P on I'. Then

which of the following options is/are correct?

[JEE(Advanced) 2019, Paper-1,(4, —1)/62]

Ans.

Sol.

|\

[Differential equation] [T] {{DE-VS]-T-305}

AT f& T Ud ab y = f(x) & S 92 gt (first quadrant) § 2 3R A1 & fag (1, 0) 39 W Rerd 2|
A1 6 T & fag P oR &= T @l @ (tangent) y-31eT @1 Yp. TR URIWST (intersect) @<l & | If

I's 9% A5 P & fg PY, @l =g 135, 09 791 9 9 319 91 (H) S99 ¥l 2 (2) ?

1+v1-x2

Ay =—zn[

X

(B) xy'+ V1-x2 =0

(C)xy'— V1-x% =0

(D)y=tn

(BD)

(a f(a)) =r

[1+WJ_

]+ 1-x2

1_y2

f'(x) be differentiation of f(x) equation of tangent

f'(x), f(x) BT @ © | T T BT FHIDRO],

(y-f(a)) =f(a)(x-a)
put x = 0 & W)

y —f(a) = —af(a)

y = f(a) — af(a)

yp = (0, f(a) — af'(a))
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Differential Equation // “_

put v1-x2 =t ¥ ™

1+t
1-t

—t2dt 1
= y=ij1_t2=i[t—§£n

]+C=i {t—lfn(1+t)ZJ+c=i [\/1—X2 —ﬁnu] +C

2 1-¢? X

=3 Putx=1and3R y=0 T@I R =¢c=0

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - Il : JEE (MAIN) / AIEEE (el auf) @& yed

Ans.
Sol.

2.n

|\

Solution of the differential equation cosx dy = y(sinx —y) dx, 0 < x < % is [AIEEE 2010 (4, —1), 144]

JJTHA FHIHTT cosx dy = y(sinx —y) dx, 0 < x < gzﬁrga%‘—

(1) ysecx=tanx+c (2)ytanx=secx+c (3)tanx=(secx+c)y (4*)secx=(tanx+c)y
4)

cos x dy —y sin x dx = — y2 dx

cos x dy + y d(cos x) = — y? dx

d(ycosx)  dx
y2 cos? x cos? x
1
- =—tanx+cC
y COS X

—secx=Yy(—tanx +¢c)

sec x = y(tan x + k)

Hence correct option is (4)

ra: |8 fadeu (4) 2 |

Let T be the purchase value of an equipment and V(t) be the value after it has been used for t years.
The value V(t) depreciates at a rate given by differential equation % =—Kk(T —t), where k >0 is a

constant and T is the total life in years of the equipment. Then the scrap value V(T) of the equipment is

[AIEEE 2011, 1, (4, —1), 120]
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Differential Equation // “_

Sol.

Sol.

|\

I fHEf UGV &1 HI oI [ T t 9 & SUANT & U¥and SHHT oI V(1) B, @1 V(1) & e @t
dv(t)

R IIDHe FHIBI] ?=—k(T—t)§mua?r%,Gl%’Tk>oww%‘amwwzmag§rvﬁa=rm
Tad &1 a0 V(T) S HaTS (scrap) &1 9ed 2 :  [AIEEE 2011, 1, (4, —1), 120]
2 Y
(1T @)1- - @1- <Y (4) e
(2)
MY _ o
dt
j dv(t) = j (—kT)dt +Iktdt
t2
V() =—KkTt+ k ) +C
att=0 C=1I
2
V(T) = — KTt + % 4
Now at t=T
T2
V(T)=—k T2 +k - +1
V(T)=1- % kT2 Ans.
If 3—y= y + 3 >0 and y(0) = 2, then y(/n2) is equal to : [AIEEE 2011, I, (4, -1), 120]
X

afy Z_V= y +3 >0l y(0) =28, dl y(¢n2) 931s% & : [AIEEE 2011, I, (4, -1), 120]
X

(1% 7 (2) 5 (3) 13 (4) -2

n(y+3)=x+c
givenatx=0 ,y=2
x=0Wy=2 fear &
n5=c

2o n(y+3) = X + (n5

/n (y_+3]= X
5

y + 3 = 5¢ex
y=5ex-3

2. y(fn2) =5em™ -3 =7 Ans.

The curve that passes through the point (2, 3), and has the property that the segment of any tangent to
it lying between the coordinate axes is bisected by the point of contact is given by : [AIEEE 2011,
11, (4, -1), 120]

g am, o1 g (2, 3) A B} oAl g a1 o [orH g, 99 W did T wEl 3@ &1 I8 g ol
fdene el & 9= Rea 2, wei fIg w® gafgwifora g 8, &1 99iaxw & : [AIEEE 2011, 11, (4, -1),
120]
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Differential Equation /
2 2
. 6 X y
(1)2y-3x=0 29 y=— (3) x2+y?=13 4 |=|+|=| =2
X 2 3
Sol. (2)
Y-y= dy (X=x)
dx
X-intercept is 3187 TR ufoewg x——Y_ 0
P R ( dy/dx J
B & (0, y—xdy/dx)
(x.y)
A(x-y/(dy/dx), 0)
. . xdy
Y- intercept is 3181 IR ufo=es fa=g | 0, Y=o
X
According to statment ®IATTAR
x——Y _ _2xandden y— xdy =2y
dy/dx dx
-y —xdy
— =X —_—
dy ax 7
dx
. dy _,
X y
{ny = —(nx+(nc
y= S c=6
X
6
Hence 31 y = "
5. Consider the differential equation y2dx + (x —lj dy=0.Ify (1) =1, then x s given by :
y

[AIEEE 2011, 11, (4, 1), 120] (Revision Planner)
JaHA THIHRT y2dX + (x—%]dy:O R faar Hifse ) afe y (1) =18, @ x &1 749 B -

1 1 1 1

y y y y
(1ya4-2_8 @3-t 391+ 1 & @) 1-1 48
y e y e y e y e
Sol. (3)
d x 1
dy y2 y3
1 1
7dy N
|.F.=eJyz —eV

1 1
A R A
SOJTh: x.ey=.|.y—3e Ydy

LetdATT _—1 =t
y
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Differential Equation // “_

6.

Sol.

7x

|\

= lzdy=dt
y

1 1

oy
= I=—Ite‘dt=e’—tet= e +—eV+c
y
St 7
= xe Y =eV+—e Y +c
1 1
= x=1+ —+c.ew
y

sincedf® y(1)=1

1
C=——
e
= x=1+ l—l.e”y
e

The population p(t) at time t of a certain mouse species satisfies the differential equation [AIEEE-2012,
(4, —1)/120]

dp(t) = 0.5 p(t) — 450. If p(0) = 850, then the time at which the population becomes zero is :

dt

Tl B TP TS DI (B FHI t IR TAGET p(t) Sah DR %: 0.5 p(t) — 450 B FIE BN

2| Al p(0) =850 &, A1 98 AHA W9 I8 M 8l g o—

(1*)2/n 18 (2) /n9 (3) %€n18 (4) (n 18
Ans. (1)

o 0Pl ___ g

900 —p(t)
—-2/n (900 —p(t)) =—t+cC
when t = 0, p(0) = 850

—2(n(50) =c 2(n __%0 =—t
900 —p(t)
900 — p(t) = 50 e*?
p(t) = 900 — 50 e*?
let p(t,) =0
Y
0=900-50 e? t,=2(n 18

At present, a firm is manufacturing 2000 items. It is estimated that the rate of change of production P

w.r.t. additional number of workers x is given by 3—P = 100 — 12&. If the firm employs 25 more
X

workers, then the new level of production of items is (Revision Planner) [AIEEE - 2013, (4, -
1),360]
ada # TP BH 2000 T G4 I8 2| A8 AFAM Al 1 2 ifaRed srmRi @) S x & |

dP

Scqred P & uRade @ ex d—X=1OO— 12X ERT yed & | Ife BH 25 SR e o 8, o 7 B
IS BT AT WR B— [AIEEE - 2013, (4, -1),360]
(1) 2500 (2) 3000 (3*) 3500 (4) 4500
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Differential Equation /

Sol.

Hindi.

8.»n

Sol.

(3)
dP = (100 — 124/x )dx
By integrating

IdP:I(100—12\ﬁ)dx

P=100x—8x% + C

When x = 0 then P = 2000

= C =2000

Now when x =25 then P is

P =100 x 25 — 8 x (25)%2 + 2000
= 2500 -8 x 125 + 2000

= 4500 — 1000
= P = 3500
3)

dP = (100 —12/x )dx
JHATHAT BT W

de:J’(100-12J§)dx

P = 100x — 8x% + C

od x =079 P =2000

= C =2000

T T x=257q9 P&

P =100 x 25 — 8 x (25)%2 + 2000
=2500-8 x 125 + 2000

= 4500 - 1000

= P =3500

Let the population of rabbits surviving at a time t be governed by the differential equation P

p(t) — 200 . If p(0) = 100, then p(t) equals : [Differential Equation]

120]

[JEE(Main)

7M1 HAT 9T t oR Sifdd @=Ien & SaET ddhe FHIBRT

IR p(0) = 100 2, @ p(t) TR B :
(1) 600 — 500 e*? (2) 400 — 300 e2

Ans. (3)
() = p() — 200

PO~ 5 p(t) =200

an
.LF=¢ 2

Hence solutions is AT BA B

1

1
pt) e 2 = [-200/2dt = 400e 2' 4G

ora  pit) = 400 + Ce'2

f& Since p(0) = 100

= 100=400 + C = C =-300
Thus 31c: p(t) = 400 — 300 e2.

dp(t) _1
2

2014, (4, - 1),

—200 grT 3 B

[Differential Equation] [JEE(Main) 2014, (4, - 1), 120]

(3*) 400 — 300 e'2 (4) 300 — 200 e

|\
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Differential Equation // “_

9.

Ans.
Sol.

|\

Let y(x) be the solution of the differential equal (x log x) :_y +y=2xlog x, (x >1). Then y(e) is equal
X

to

[JEE(Main) 2015, (4, - 1), 120]
(e (2)0 (3)2 (4) 2e

[Differential equation]

AT 3aHd FHIBIT (x log X) 3—i+y=2xlogx, (x>1) BT & y(x) B, AT y(e) SRR &—
[JEE(Main) 2015, (4, — 1), 120]

(e (20 (3) 2 (4) 2e
3)

d_y+ y =2 atx=1;y=0

dx xlogx

]
LF. = Jiiogx® = eoes = logx
e’ ¥

y(logx) = j2(|og x)dx
y(logx) = 2[xlogx — X] + €

at x=1, ¢=2
X=e
y=2(e—-e)+2
y=2
y y2 ) \F 12'X+1
log [ 1+L+ZL [x?|=2{3tan” X +k
0 ) x

Iog‘x2 +xy+y2‘=2ﬁtan1(2y+x]+k

JBx
0
bl B B BT FHBI & (x —h)2 + (y—k)2 =12
h 3R k 9rerel 2 |
X P AU qHeT W
2(x—h) + 2(y—k) ¥ Z0
dx
(x —h) + (y — k) g—y=o ........ (1)
X
U: 3[adher B TR
d? d
1+(y_k)d732’+[d—ij =0 2)
2
(2
Kk =—|———~— ... 3
y Py 3)
dx?

(y — k) @1 71 &= W)

meditd

(x—h) =
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Differential Equation /

(y — k) 3R (x — h) &1 919 T@9 R
2)2 2 2
el A
dx dx lax )
2 + 2 r
(dzy/dxz) dy

(e (2]

FYIe 31gdhel FHIBI B |

10. If a curve y = f(x) passes through the point (1, —1) and satisfies the differential equation,
1
y(1 + xy) dx = xdy, then f(—gj is equal to [JEE(Main) 2016, (4, — 1), 120]

I TP T y = f(x) 95 (1, —1) & BTH a1 8 qoAT fadhel FHIBRIT y(1 + xy) dx = xdy I FIS BT &,

ar f(—%)w B—

2
(1 -z @ < 3)

(SN

-

Ans. (3)
Sol.  y(1 +xy) dx = xdy
ydx — xdy + xy2dx =0
y2d Gj +xy2dx =0
X, X2
y 2 .3)
(1, —1) satisfies (dge &= )
-1+ l=Cc=>c=_1
2 2
Putin (i) x=
(i) % T@T W x = _%

11. If (2 + sin x) % + (y+ 1) cos x =0 and y(0) =1, then y[gJ is equal to :

[JEE(Main) 2017, (4, - 1), 120]

A (24 sinx) & +(y+1)cosx=0a@ny(0)=1%,fﬁy(g]w%:

[JEE(Main) 2017, (4, - 1), 120]

1 2 1 4
(1) 3 (2) - 3 (3)—5 (4) 3
Ans. (1)
dy —(y+1)cosx
Sol. dx  2+sinx
J'dy __ cos.x dx
y+1 2+sinx
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Differential Equation /

n(y +1) =—¢n(2 + sinx) + ¢
(y+1)(2+sinx)=A;forx=0,% felty=1 = A=4
~ (y+1)(2+sinx) =4

for x=gﬁf\$f%m:> y=1

3

12. Let y = y(x) be the solution of the differential equation

sinxj—i +y cosx = 4x, x e (0,7). If y(gj = 0, then y(gj is equal to [JEE(Main) 2018, (4, — 1),

1201 Deff. Equa

HFHSWWWSinXS—i +ycosx =4x,x e (0,n) dTy = y(x) TP & 2| AR y[%):O%‘,fﬁ

y(gjw*&‘:
g 8 _4 e 4 8
(1%) 5" (2) 5" 3) ol " 4) ol "
Sol. (1)
dy

— + cotx y = 4x cosecx
dx

I.F. = e°ob _ ginx
y (sinx) = '[4xcosecx.sinxdx +C

ysinx=2x2 +C

c=""

2
2

S|nx=2x2—i

y 2

so(svmy(ﬁj-z ), Z(L_ij__ﬁ
6 36 2 18 2 9

13.=» Letf:[0, 1] > R be such that f(xy) = f(x).f(y), for all x, y € [0, 1], and f(0) # 0. if y =y
differential equation, % = f(x) with y(0) = 1, then y[%}ty[%} is equal to :
X

[JEE(Main) 2019, Online (09-01-19),P-2 (4, — 1), 120]
AMTf:[0,1] > RSA UaR 8 f& 9 x, y € [0, 1] B 1T f(xy) = f(x).f(y) & @1 £(0) = 0

TP THIBRUT % = f(x) BT TP BT 8 3R y(0) =17, y(%)+y(%}w%—

(x) satisfies the

g1 Ay = y(x)
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Differential Equation // “_

(1)5 ()2 Q)3 (4) 4

Differential equation XII M
Ans. (3)
Sol.  f(xy) =f(x).f(y) V x, y € [0, 1] putx=y=0=1f0)=1 Nowputy=0=1f(x) =f(0) =1V x €[0, 1]

NOW% =1=y=x+casy(0)=1=c=1 soy=x+1
X

3 1) (3 1
Hence y[Zj + Y[Z] = {Z + 1] + (Z + 1) =3
Hindi. f(xy) =f(x).f(y) Vx,y e[0,1] x=y=0%&1 R

= f(0)=13@y=0%@Y TR =f(x)=f(0)=1Vxel0,1]

31%[%:1:>y=x+casy(0)=1:>c=1 ATy =x+ 1
X

oA o
14. The curve amongst the family of curves represented by the differential equation, (x2 — y?)dx + 2xy dy= 0
which passes through (1, 1), is :
(1) a circle with centre on the x-axis.
(2) a hyperbola with transverse axis along the x-axis
(8) an ellipse with major axis along the y-axis.
(4) a circle with centre on the y-axis
JaHA FAIBRT (X2 — y2)dx + 2xy dy= 0 §RT =6fUd i & § (family) 1 98 T 1 (1, 1) F BTHR SATH
2 T

(1) T& ga fT9d o5 x-318 &R 7 |

(2) & fcroRaera ot arguRe x-31e1 @ fem # 7|
(3) U& <reiga o < a1t y- arer @) e 7 7
(4) & g ST og y-3181 W 2 |
[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]
Ans. (1)
Sol.  x2dx — y2dx + 2xy dy = 0

X2 dx = y?dx — 2x ydy

2
—~—dx=d [y—]
X
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Differential Equation // “_

=>x2+y?+Cx=0

- It passes through (1,1) hence C=-2
g8 g (1,1) A JoRa1 8 99 C=—2, 81
x2+y2-2x=0

15. If y(x) is the solution of the differential equation % + (ﬁjy =e2 x>0, where y(1) = %e—% then
X

(1) y(loge 2) = loge4 (2) y(logs 2) = |oie2
(3) y(x) is decreasing in (%g (4) y(x) is decreasing in (0, 1)

aﬁmwﬁw% +(%}y=e‘zx,X>0WWy(X)§,G‘€TY(1)=%e‘zfﬁ5

(1) Y(|OQe 2) = |0ge4 (2) Y(|Oge 2) _ IO?I.e 2

@) (%1} # y(x) w2 (4) (0, 1) ¥ y(x) wmesr 2|

[JEE(Main) 2019, Online (11-01-19),P-1 (4, — 1), 120]

Ans. (3)
Sol. ., (2+ljy =e
dx X

j(2+;jd>< 2x+/n(x) 2%
LF.=e =e = Xxe

L x2 1 1 1
solution is 1 y(xe®)= —+C ,y(1)= —, —x1e®* = —+C=C=0
y(xe*) 5 y(1) 6%’ 2g2 * 5+tC=
xe=
hence 31d: y =
2
—2X 2 .-2x
d_y=e +Xe (_2)=e—2x 1—X <0:>X>l
dx 2 2 2 2

hence y(x) is deceasing is (%1]
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Differential Equation // “_

3T y(X) FTHHATT Weld [%,1)

16. Consider the differential equation, y2dx + (x - l) dy = 0. If value of y is 1 when x = 1, then the value of
y

x for whichy =2, is :

Wﬂfﬁwﬁdx+[X—%de=0®ﬁﬂ1‘\’ﬂﬁﬁrr§’|ﬁﬁ{x=1q‘\’y?ﬂqﬁ 18, @ x &1 74, s

ferqy =273, &
3 1 1 1 3 5 1
1) ——— 2) —+— 3) =—e 4) —+—
U @ 3+ ®) 5 @ 5+
Ans. (1) [JEE(Main) 2019, Online (12-04-19),P-1 (4, — 1), 120] [Differential Equation]
Sol. y2dx+(x—l]dy=0 = d—X+12:i3
y ay y° vy
Integrating factor (I.F.) = e’
1 2 1 1
Now x.eV=IeV—3dy Put— — =
y y
x@:je%-nm
1 1 1 1 1
=>Xx.et =—(tet—el) +cC >xeV=¢e"’ [1+—J+c:>x=1 + ;+c. e’
y

it passes through point (1,1)

1
S.C= ——
e

Equation of curve is

1y

x=1+——¢'
y

it passes through (k, 2)

1
fketrtiezo3 1

2 2 Je

17. If cosx ﬂ—ysinx:Gx, (0<x< E)andy I =0, then y Tlis equal to :
dx 2 3 6
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Differential Equation // “_

Ifg cosx ﬂ—ysinx = 6x, (0 <x < ~)qer y(ﬁ):o g, y(zj RIER B—
dx 2 3 6
2 2 2 2
(1) = (2) - (3) -~ (4) - "=
23 2 443 23

Ans. (4)  [JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120] [Differential Equation]
Sol. d_y —ytanx = 6xsecx,

ax

Linear Diffraction equation in'y'

LF. = ejtanxdx _ e—[n(secx)

=COSX
y (LF.) = IQ.(I.F.)dx
y (cosx) = IGxdx
/Y
y.COSX = 3x? + C vy [gj =0
2 2
0=3|2 |+c c= &
9 3
2
cosx = 3x2 — —
y 3
when x = ~
6
By
2 36 3
y V8 _
2 4
yo
2\3
18. The general solution of the differential equation (y? —x3) dx — xydy = 0 (x # 0) is :

(where c is a constant of integration)

IqHA AHIHIUT (y2 —x3) dx — xydy = 0 (x = 0) BT AUF & & :

(ST ¢ Td |HTHS TR B)

(Yy?+2x2+cx2=0 (2)y?—2x2+cx3=0
(3) y?—2x% + cx?2 =0 4y’ +2x3+cx2=0
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Differential Equation // “_

Ans. (4) [JEE(Main) 2019, Online (12-04-19),P-2 (4, — 1), 120] [Differential Equation]

Sol.  (y?—x3)dx — xydy = 0 = y(ydx — xdy) = x3dx = Y (ydx;zxdyj = dx
X X

|
x |<

o
7/ N\
X <
N——

I

o

3

|

| —
7\
x |<

2
j =X+k >2-y?=2x3+2xk > y?+2x3+cx2=0

19. Let y = f(x) is the solution of the differential equation ey(%—q =e* such that y(0) = 0, then y(1) is
X

equal to: [JEE(Main) 2020, Online (07-01-20),P-1 (4, — 1), 120]

I Tahe THIBRT, ey(%—1j:exGﬂ‘lﬁ?y(O):O,ﬂﬂ%ﬂy:f(x) g, @ y(1) |IR 2

(1) 2e (2)1 +loge 2 (3) loge 2 (4) 2 + loge 2
Ans. (2)
Sol. ey =t
eyﬂ = ﬂ
dx dx
LI
dx

E - ej—tdx _ e

te™) = Iex.e‘xdx

e¥X=Xx+C

Putx=0,y =0 e WRthenc =1
eV X=X+ 1

y=x+/n(x+1)

atx=13@9 W, y=1+/n(2)

20. The differential equation of the family of curves , x> =4b(y +b) ,b € R, is

Il x2=4b(y +b) ,b € R & H{A &1 adHel FHI § —

(1) x(y')? = x - 2yy’ @) xy" =y (3) x(y')? = x + 2yy' (4) x(y')? = 2yy' —x
Ans. (3) [JEE(Main) 2020, Online (08-01-20),P-2 (4, —1), 120]
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Differential Equation // “_

Sol. 2x=4by = b=—

2
So. differential equation is x? = 2 y+[i,J

2 2
IQ: 3TadhS AHIHROT x2=2—),(.y+(i,J :x[ﬂj zzyﬂﬂ
y y X

21, If for x > 0, y = y(x) is the solution of the differential equation,
(x + 1)dy = {(x + 1)2 + y — 3}dx, y(2) = 0, then y(3) is equal to :
AR x> 0D Uy = y(x), AFTHA FHIHR

(x+ 1)dy ={(x + 1)2 + y—3}dx, y(2) =0, &1 & &, A y(3) & A9 B

Ans. (3) [JEE(Main) 2020, Online (09-01-20),P-1 (4, 0), 120]
Sol. ﬂ:(1+x)+(y_3j

dx 1+x

dy_ 1 x-S

(e M vy

1
T 1 d 3
LF.=e () = g Lj —1-
© (1+x) dx(1+x (1+x)2
L=x+3(1+x) 'vc
1+ X

1]
w

~at x=2, y=0..0=3(2+14+c)=>c=-3 .. atx=3, y
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Differential Equation /

Il High Level Problems (HLP) |

Ans.

Sol.

Ans.

Sol.

Sol.

|\

Solve the differential equation dy = (sinx — siny) cosX
ax cosy

AABe FHIDHRT dy = (sinx — siny) COSX 1 g1 AT |
dx cosy

siny = sinx — 1 + ¢ e

d , .
cosyd—y = SiNX cosx — siny cosx
X

cosy 3_y + COSX.Siny = sinxcosx
X
let AT siny =t = cosy=d_y=ﬂ
dx  dx

dt .
— + 1t Ccosx = SinXxcosx
dx

LF eJ.cos xdx

= solution is & 2 t.esm™ = Isinx(cosxeSi“X)dx

= esinx

Siny.es"” = Sinx_eSiﬂX _ esinx +C
siny = sinx — 1 + ce ™

Solve : (1 +xy) y + (1 —xy) x j—i:O

(1 +xy)y+(1—=xy)x g—izoiﬁgﬂfﬁ ST |

n i—i =C

y Xy
ydx+xdy+xy3[w} =0

y

d(x

g’;)+ ld[iJ -0

X°y y

1

Use the substitution y2 = a — x to reduce the equation yscdj—
X

hence solve it. (where ‘@’ is variable)

+x+y2=0 to homogeneous form and

iR y2 = a — X B SYANT B AHIBRT] y3%+x+y2 =0 ! GHYT ©Y 96 39 BA DIV |
X

(SEf a=R ® )
Ans. %£n|x2+a2 | —tan™ (Ej:c where S8l , a = X + y?
X

y2=a-—x
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Differential Equation // “_

2y =d_y = da -1
dx dx
Now (3T19) (8=x) E—1 +a=0
2 dx
da
= (a—x) ——a+x+2a=0
dx
= ada —xda + xdx + adx = 0
(ada + xdx) N (adx — xda) 0
a? +x? a? +x?
(xda—adxj
2,2 2
N 1d@ +x%) X 0
2 a?+x? a?
1+
X
On integrating (FHT&Ha HI UR)
= %€n|x2+a2|—tan1(Ej:c,where (STEf) a=x + y2
X
4. Solve : g—y— yIn2 =2 "X(cosx —1)n2, y being bounded when x — .
X
%—y£n2=2 SNX(cosx —1)(N2, 54 X —> o0, y UREE B, B 8 HIVIT|
X
Ans. y =25
dy .
Sol. — —y (N2 = 2% (cosx — 1) /n2
dx
Roe ™% o Rig™m™ o Ro2

y2x = j 27 25" (cosx — 1) /n2 dx
putsinx —x =t @7 TR = (cos x — 1) dx = dt

and then solve integration TAT FHTHAT B B R
5. Solve : d—y+( 2X2jy: ! > giventhaty =0, whenx = 1.
dx  (1+x (1+x2

ﬂ_{_[ 2X2jy= 1 2%W%%WX=1H§Y=O®WE‘;GQ|
dx  1+x (1+x2)
Ans. y(1+x?) =tan"'x— g

Sol.  Linear Diff. equation YRa® 3radwd AHIHIOT

J‘szdx
R= e ™ = R=1+x2

= y(1+x9) I1+x2

= y(1 +x3 =tan'x +c

= dx

6. Solve the differential equation, (x? + 4y? + 4xy) dy = (2x + 4y + 1) dx.
JAAHE THIDBRUT (X2 + 4y? + 4xy) dy = (2X + 4y + 1) dx BT A BIFTY |
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Differential Equation /

Sol.

Sol.

(ii)

|\

Ans. y = ﬁn((x+2y)2 +4(X+2y)+2)_

3 n x+2y+2—\E ve
2\E x+2y+2+\/§

(x+2y)2g—y =(2(x+2y)+1)dx
X

putx +2y =t &4 W =1 +2g_y =—

t2£g—)t(—1j=2(2t+1)

tzﬂ =P+4t+2
dx

t2dt
2 +4t+2

Solve the following di

dt
X dx

= dx (variable separable TX GIHdHR0T)

fferential equations.

freafafaa srgea 9

i s, 2
dx X+ 1

®HYUT Hl B HIFIT —
3

X . dy
= — i X2y — x®— = y* CcoS X
2 (i) y I =Y
6
1)2=X—+ —X5+—Xx*+cC
6

(i) x*y23=3sinx +c¢C

3
o X, 2 X
dx  x+1 2
2 3
o vy 2y
dx X+1
let y3 =t
2
_, Sy dy _dt
dx dx
dt 2t .
= —+ —=X
dx X+ 1

i 2

——dx
LF.= e x*1 dx = e2n(1+% = (1 4 x)?

2

: —d
FHTHA ol (LF.) = eIX“ * X = e2n(i+x) = (1 +X)?

= i (x+1)2t)=x3(x+1)2
dx
6 4 5
S t(x+1)2 = Ixs(x+1)2dx - Ix5+x3+2x4dx= XX L2 e
6 4 5
2
X2y — Xy = y*cosXx
dx
N —1dy x* _cosx 1.dy  x* _—cosx
VNV v X x3y° 3
put _—;=t :%ﬂzjﬁ _—;=t‘\f@ﬁ gv %ﬂ:j_dt
y y*dx 3 dx y y*dx 3 dx
1dt t —cosx dt 3t —3cosx
——4—= = —y == =2
3 dx x X3 dx X x3
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Differential Equation // “_

3 | de 3

I.LF.=e x =¢™ =x3 A o (LF)=e x = ™ =x°
= a (t x%) = —3C0SX L xs = tx® = — 3 Icosx dx
dx x3
= tx® = -3 sinx + ¢
8. Find the integral curve of the differential equation x(1 — x¢ny) j_y + y = 0 which passes through (1,
X
1/e).
JAqH FHIDHRT (1 — x/ny) :—y +y =0 FATHS % ATd DY ST (1, 1/e) F o=l 2|
X

Ans. x(ey+/ny+1)=1

Sol. x(1—x/ny) dy +y=0
dx

dby__ vy Tay 1
dx _(xﬂny—1)x y dx - (xny —1)x
Let T fny =t - 1dy_dt
y dx dx

dt 1 dx
- = = —=X—-X
dx (xt—1)x dt

1 dx 1
= — o to=t

xs dt  x
1op N 1 _d . dp p_
X x2 dt dt dt

on solving 1 @31 WX x(ey + /ny + 1) = 1

9. Solve the following differential equations.
freafafa srase IfaHIon &1 g dIfvg —
(i) (x2+y2+a2)yg—y+x(x2+y2—a2)=0
X
(i) (1 + tany) (dx —dy) + 2xdy =0
Ans. (i) (X2 + y2)2 + 2a2 (y2 - x3) =¢C
(ii) x e¥ (cosy + siny) = eY siny + C
Sol. (i) (X2 + y2+a2)yg—y+x(x2+ y2 —a2) =0
X

(x2+y2+a?)ydy +x(x2+y2—-2a?)dx=0
x2ydy + xy2dx + y®dy + a?ydy + x®dx —a’x dx =0

x2y2
d 5 + yidy + a?ydy + x%dx — a?xdx = 0
x2y2 +£+ a2y? +ﬁ_ 22x2 oo

2 4 2 4 2
(ii) (1 +tany) (dx—dy)+2xdy =0

= (1+tany)g—x—(1+tany)+2x=0
y

d_x+ 2x
dy 1+tany
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Differential Equation // “_

J- 2 d _[ 2cosy d J-(cosx+siny)+(cosy—siny)d
ILF.=e 1+tany y - e siny+cosy y —e siny+cosy y

J 2cosy d J-(cosx+siny)+(cosy—siny)

- - dy
siny+cosy - e siny+cosy

2
. dy
AR od (LF.) = ej1+tamy =e

-[Hcosy—sinyd
= e cosy+siny = @Y @/n(cosy +siny)

=eY(cosy +siny)
2xcosy

Now <319 ax evy(cosy +siny) + :
dy cosy +siny

.e¥(cosy +siny)—e¥(cosy +siny) =0
= jd(xey(cosy+siny)—Iey(cosy+siny)dy =0

= XeY(cos Yy + siny) — [ey siny —Iey sinydy +J.ey sinydy] =0

= XeY (Cosy +siny)=e’siny +c

10. If y, & y, be solutions of the differential equation j—y+ Py = Q, where P & Q are
X

- {Q dx
functions of x alone, and y, = y, z, then prove that z = 1 + ae '[y1 ,)a'" being an

arbitrary constant.

aﬁmﬂﬁwcdj—i+Py=Q,G€°TP®Q$Wx$W%,$ﬁ%ﬂy1QﬁyE%HQJTy2=y1z

-[Qyg
g a g P fez=1+ ae Iy1 X,Gﬁa@%w%l

dy dy
Sol. d—X+Py=Qandy2=y1z d—X+Py=Q3TT'\fy2=y1z
dy,
—=+Py,=Q 1
o Y (1)
= dly;2) +Pyz=Q = z%+ y1E +Pyz =Q
X
dy, dz
—+P = — =Q(1-
Z(dX + Y1j +Y1d Y1(X) dx ( Z)
dz  Q(1-2)
dx y1(x)
= | 1 gz= [0 gy = (-2 =—[Zdx +c
1-z y1(X)
—jgdx —Igdx
=>1-z=e"7 +c =1-z=ke Y
_J'de
=>z=1-ke Y Let (a=-k) qH1 a=-k
,dex
=z=1+ae"Y
11. Let y, and y, are two different solutions of the equation y’ + P(x) . y = Q(x).
Prove that y = y, + C(y, — y,) is the general solution of the same equation (C is a

constant)
ATy, AT y, FHIBOT y' + P(x) . y = Q(x) & &I =90 8 2, 99 fug 17 &
y=y,+C(y,-y,) @ 18 GG &1 A1UF 84 2 | (I8 ¢ U 3R 2 1)

Sol. vy +P(x).y=Q(x)
y, & y, are two solution of above equation so
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Differential Equation // “_

Hindi.

12.

Sol.

y," + P(x) y, = Q(x) (1)
Y, +P(x)y,=Q(x) (2
Now if y =y, + C(y, —,) is a solution of diff. equation then

i (y1 + C(y2 - Y1)) + P(X) (Y1 + C(y2 - y1)) = Q(X)

dx
= Y1' + C(yzr - y1') + P(X) (y1 + C(yg - y1)) = Q(X) (3)
from equation (1) & (2)

(yz' - Y1’) = P(X) (Y1 - YQ)
Now from equation (3)
= Y1' + P(X) C(y1 - yz) + P(X)y1 + P(X) C(y2 - y1) = Q(X)
= y,” + P(x)y, = Q(x) which is true by equation (1)
SO y =Y, +c(y,—Y,) is a general solution of given diff. equation

y' + P(x).y = Q(x) _
IURNEd FHIBIO P 1 BA y, U9 y, 8 I
y," + P(x)y, =Q(x) (1)
Y, +P(x)y,=Q(x) .(2)
a9 AfE Jadpa AHHO BT 8 y=y, + C(y,—y,) &I, I

9y, + ey, — v) + P (v, + ey, — v) = Q(¥)

dx
= y1' + C(Y2’ - y1') + P(X) (y1 + C(y2 - y1)) = Q(X) (3)
IHIHRT (1) T (2) |

(¥, = Y,")=PX) (y, = ¥,)

g FHIHROT (3) |

= y," + P(x) c(y, —¥,) + P(x)y, + P(x) C(y, —y,) = Q(x)

= y," + P(x)y, = Q(x) S fe |HHIeT (1) | 9T 2 |
JT: &V Mg AABA FHIBHIV BT ATIS 8 y=Yy, +C(y,—Yy,) T |

Find the equation of the curve which passes through the origin and the tangent to which at every point
4
XT +2xy —1

(x, y) has slope equal to >

1+x
b Sl o fdg @ oRdl & vd e g@de fawg xywmﬁ%@aﬁwwﬁw

1+ x2
FHISHT A1 DI |
Ans. y=(x—2tan" x) (1 +x?)

dy 2X
= = x2— 1
dx (1+x2]y

1
1+ x2

2
y [(x°-1
1+ X2 _-[ o

y 2 j
=[|1- dx
1+ x2 J.( 1+x2

y

1+ x

casses through (af=g & W€ &) (0, 0)c =0
y=14+x%(x—2tan"'x)

R:

=x—-2tan'x + ¢

2

|\
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Differential Equation // “_

13.

Sol.

Hindi.

14.

Sol.

A curve y = f(x) passes through the point p (1, 1). The normal to the curve at Pis;a (y —1) + (x—1) = 0.
If the slope of the tangent at any point on the curve is proportional to the ordinate of the point,
determine the equation of the curve. Also obtain the area bounded by the y-axis, the curve & the
normal to the curve at P.

Hamy=fx) g p(1, 1)V oRAT g1 I% & A5 PR IWa= a(y—-1)+(x-1)=0% | a%H &
fpdl fag W wel Y@ &1 yavrar fodg &1 Hife & AU 81, A1 9 D1 FHIBRYN SITA DIFIG | y-3fe], T
Td 9% & fig P WR e & uRdg &3%d 9 Bifm |

Ans. g1, 1{a—%+ea}sq. unit a3 SHTS

a

d_y=Ky3 d—y=de:> ny=Kx +c
dx y

It passes throught (1, 1), soc =—k
/ny = Kx =K
=y= eKix-1)

Equation of normal (y—-1)= —% (x=1)

Kly-1)+(x-1)=0
SoK=a
So curve is y = eax-"

d—y=Ky:> d—yde: ny =Kx + ¢
y

dx

T8 (1,1) W IOkl & @ c=—k
ny =Kx -K

jy=eK(x—1)

AT BT FHIHIOT (y—1)=—%(x—1)

Ky-1)+Kx-1)=0 = K=a
31d: dh y=ea(><—1)

Consider a curved mirror y = f(x) passing through (8, 6) having the property that all rays emerging from
origin after getting reflected from the mirror becomes parallel to x - axis. Find the equation of curve (s)
AMT 6 TP g% U y = f(x) a5 (8, 6) W YoRal & st oeH & 6 7o fdg & amufoa |t foi
YU | WRIEAAT B GG X - fET B AR & S 8 | Ih D AHIGRT S BTG |

Ans. y?2=4(1+x) or (M) y>=36(9 —x)

PN is normal

Reflected ray is parallel to x-axis, therefore ZPNO = o or OP = ON

Equation of normal=Y -y = _g_x (X=x)
y

P(x,y)é
770,

[*AS
y =f(x)
o X axis
N d
(x+ygL.0)
2
X2 +y2= [x+yd—yj
dx
dy . d
X2+ Y2 = X2+ y2 & +2xy—y
dx dx
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Differential Equation /

hINDI.

15.

Sol.

|\

2
dy dy
—=| +2x—=-y=0
y(dxj +de y

2x +\[4x2 + 4y2
d_y= X aliaiie ) (Homogeneous D.E.)

dx 2y
PN a1fiere 2 |

Rafidd fHRor x-3187 & FATR 2 | 31 ZPNO = o a1 OP = ON

WWWWEY—y=—3—; (X =x)

P(X’Y)Aé

y =f(x)

core xor®)
J|

x2+y—x2+y( +2xy

dy dy
- 2x—+— -y =0
y[dxj ax Y

-2 1J4 244y
dy _ ==X X Y e sradd aEi@Rol

dx 2y

Find the curve for which sum of the lengths of the tangent and subtangent at any of its point is
proportional to the product of the co-ordinates of the point of tangency, the proportionality factor is

equal to k.

q8 9% 91q Do s forg o & el g R Rl v va o el @ o Jawsdl &1 I e

g & Fdenel & AT & FHEGUR Bl 2, FHGUTl JOTd k2 |

1

Ans. y=+ m n|ckxe—1) |
LsT= Y
m
f 2
sing= L = LT-= yi+m®
LT m
LT + LST = kxy

| (%) W+(%)I=kxy

| <« LST—;

= y J1+m? =x kxy — Y
m

m
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Differential Equation /

2 2 2

Sy O ey, Y pp

m m

2 2
:>y2=k2x2y212kx—y :>J:2kl=(k2x2 1y2=y=0 or AT m=+ 22l;x
m k“x< -1
2kx 1
=+ =+ — 2x2 —
= de _I 2.2 1dx =y _kfn(kx 1)+c

1
y=%

n[(k2x2=1]+c

Kk
16. Find the curve y = f(x) where f(x) > 0, f(0) = 0, bounding a curvilinear trapezoid with the base [0, X]
whose area is proportional to (n + 1) power of f(x). It is known that f(1) = 1
T y = f(x) S BIY, Tl f(x) > 0, f(0) = 0 3R S [0, x] YR Tl T Thig XA | I AJSheid
T &F%a f(x) B (n+ 1) T 910 & FEGU 8, B IRag Ham ¢ | & w1 § &b f(1) = 1.
Ans. y=x'"n
Sol. y=f(x)f(x)>0f(0)=0
jox F(x)dx = K f(x)+"
f(x) = (n + 1) Kf(x)" f'(x)
y'-"=(n+1)K dy
dx
yn
Idx:(n+1)KIy”‘1dy:> x+o=(n+ kI
x=0;y=0 = c=0
n
=1,y=1 k= —
X y = n+1
x=y" = y =)
17. Find the nature of the curve for which the length of the normal at the point P is equal to the radius
vector of the point P.
b DI TR Fd Doy e g fag P wR sifers @1 ame, fdg P oR oy Afes & aR1eR 2 |
Ans. Rectangular hyperbola or circle. A JAfuRaery a1 9d
Sol. [N-= + =y 1+m?
J1+m?
y \/1+m2 = \/x2+y2
2
m2 = X—2 =>m== X
y y
y2 X2
(+)? =5 +C — hyberbola 3IftqRaerd
2 2
(—)y? + X? = ¢ — circle Sl
18. A country has a food deficit of 10 %. Its population grows continuously at a rate of 3 %

per year. Its annual food production every year is 4 % more than that of the last year.
Assuming that the average food requirement per person remains constant, prove that the

country will become self-sufficient in food after

integer bigger than or equal to,

(n 10- /n 9
(n(1.04) - 0.03 °

n' years, where

n'is the smallest
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Differential Equation / “_

Sol.

Hindi

UH QU H Wem~ & 10% HH 8| S Sl Ufd a9 3% @ &% A dedl 8| $API e @rer=
Scared A ad @ o H ufaad 4% Sarer g g1 98 "G ge P ufa wafd @renr= o sraeaddr
frra 8, fig Y f$ navl & 95 <91 @rere SR J AR 81 SR, S8 n =gAdqH gNid B S

‘n 10- (n 9

d 99T IT IR 2 |

(n (1.04) - 0.03
Ans. 19
Food sufficiency is said to be achieved after n years if food available for (n + 1)t year is

equal to food requirement for (n + 1)'" year.
Let f_is food available for n'" year, then f_ =1f (1.04)"

Let P, is the initial population.

Let p be the population at any time t, then % = 0.03.p
= p = po e0.03t
Let r, be the food requirement for the nt" year & k be the food requirement for one

person in one year
n+1

[ k.po &0 o
n

_‘
Il

0.03(n+1) 0.03n

e -e
r..=Kk
ot = KPo 0.03
0.03

e -1
"= KPo o3
f, =0.9r,
if food sufficiency is achieved after n years thenf  >r .

0.03(n+1) _ ,.03n
f . (1.04) > FPol® °
0.03
(e.OS _1) (1 04)n y kpo(e.03(n+1) _e.OSn)

0.9.kp,

0.03 0.03
(.9) (e% = 1) (1.04)" > el-03m (g0.03 — 1)
/n0.9+n/n(1.04) >n (0.03)
mi10-/n9
~ /n(1.04)-0.03
Thus, the least integral values of the year n, when the country becomes self-sufficient, is
(n10—-¢(n9
/n(1.04)-0.03
naul & 91 Wel & Al dal o A€ (n+ 1) d 99 & oy @ Al (n+ 1) d 99 @ raddl
P IR B
A n d 99 & forg f @ Wil Sueel B a9 f L = f, (1.04)"
AT YRS ST P 2 |

=

the smallest integer greater than or equal to

AT 5 IR t UR ST P R a9 %: 0.03.p = p=p, e

AT N d 99 & fU Wre Al @) SawIedl 1, € 9U1 Ub 9Y H U fdd & (g w@re |rHd $1 A k
gl

n+1

n

_‘
Il

0.03(m 1) 0.0¢
e —-e
r =kpo.T = r1=kp0.

00-03_ 1

.03

|\
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Differential Equation /

19.

Ans.

Sol.

20.

Ans.

Sol.

|\

f, =0.9r,

gfe n gt & 91° Wrg g 8, arf,, >,

n+1 —

03n

0.03(n+1) _ e

£, (1.04) > [Pol®
0.03

03
0.9.kp, . &1

(1.04)" >

kpo (e.03(n+1) _ e.03n )

0.0
(.9) (e%2 —1) (1.04) >
/n 0.9 +n/¢n(1.04) >n (0.03)
m10-/(n9

= > _
n(1.04)-0.03

Solution of Differential equation{ y

0.03
e(.OSn) (e0.03 — 1)

2

i
(x-y)* X

2
X Lay-ois
Yo (x-y)

y2 1 1 X2
AqHA FHIDHRT s——( AX +i—- 5 ¢ dy = 0 &7 & B~
(x-y)" X Yo (x-y)
fn(xj+ Xy =C
X y—X
dx _dy
24, 2 272
y“ox dey—ldx+—dy= ; X ¥y - —dx + —dy =

1dy=0 ;

Solution of the differential equation (xdy — ydx) (x+y)2= 4xy(x?+y?) (xdx —ydy) is
JAqHE BT (xdy — ydx) (x+y)2= 4xy(x2+y2) (xdx —ydy) BT & & —

tan- (Xj = lﬂn[i}r X2—y2+cC
X 2 y

2 2
(xdy —ydx) Y2 _oidx —2ydy =

2xy(x2 + y2)
xdy — ydx _l[xj ydx — xdy
X y

"3
{1+(yj }xz
X
= tan™' [lj = lﬁn(£}+ X2—y2+cC
X 2 y

xdy —ydx _ ydx —xdy

(o)

5 j + d(x>-y?) =

+ 2xdx — 2ydy
2xy

1

X

1 y 1 X
—d[—} =—— d(—j + d(x®—y?)
2
y x) 2 (x y
1+( j y
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Differential Equation /

X(y=x)

21,

X(y=x)

Solve . x2%+yge Yo =2y(x-y)
X

x2ﬂ+yze v :2y(x—y)7ﬂ3?'r%—

—xe’ dy — 2yx. e’ dx+ 2y? e’ dx+ yerdx=0=

= —+(2)t=e>t oo je*.e‘zxdx
dx

dx
Ans. X(x—y) =ylIn(ce* —1)
X(y=x)
Sol. ng_y
dx
2
: )
=-e’ YY) + 2e
dx
dt
= 97_x =
22.%

XZ

+yte 7 =2y(x—-y)=>x? e7dy+ y¥e* dx = (2yx — 2y?) e’ dx

2 2

(x*dy — ydx?)
y2

X

X
+2 e’ dx+edx=

2

~1+Ce = XV_ X = /n (ce—1) = x(x — y) = y/n (ce*—1)

¥y Yy
Solution of differential equation xe Xdy—(ye X +X3J dx =0 is

Yy Yy
qHA THIHIUT e Xdy—(ye x +x3]dx =0 & A 2—

Ans. 2e x+x?> =C

0

_y _y
Sol. xe xdy — ye *dx — x%dx = 0
_y
e X [xdy — ydx] — x%dx =0
_y y
e Xd[—j —xdx =0
X
Y2 _y
—ex—? +C=0 = 2 *x+x?=C
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