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Single Correct Answer Type

The solutions of (x + y + 1)dy = dx is

a)x+y+2=_Ce b)x+y+4=Clogy
c) loglx+y+2)=Cy dloglx+y+2)=C—-y
The solution of the differential equation y'y'"”" = 3(y'")? is
a)x =A1y?+A,y+4; b)x=A4,y+A, c) x =Ay* + Ayy d) None of these
An integrating factor of the differential equation (1 +y + x?y)dx + (x + x3)dy = 0 s
a) logx b) x c) e* d) %
The solution of the differential equation
x? 3ycos —ysini = —1,wherey - —1 as x — oois

1 1 x+1 1 1 x+1
a)y smx cosx b) xsin% cy cosx+smx d)y xcos 1/x

Tangent to a curve intercepts the y-axis at a point P. A line perpendicular to this tangent through P passes

through another point (1, 0). The differential equation of the curve is

dx dx
xd?y  rdy\?
b -] =
) dx? +<dx> 0

dx +x=1
)y o X =
d) None of these

The solution of the differential equation y(2x* + y) % = (1 — 4xy?)x? is given by
3,3

a)3(x?y)2+y3—-x3=c¢ b)xy2+y?—?+c=0
2 y3  x3  4xy3 d) None of these

) —yxS+—=——

)Syx + 3 3 3 +c

The integrating factor of the differential equation % (xloge x) +y = 2log, x is given by

a) x b) e* c) loge x d) log. (log, x)
The solution of the differential equation (x coty + log cos x)dy + (logsiny — ytanx)dx = 0

a) (sinx)Y(cosy)* =c b)(siny)*(cosx)¥ =c c) (sinx)*(cosy)” =c d) None of these
The differential equation whose general solution is given by, y = (¢; cos(x + ¢;) — (c3e(_x+c4)) +
(c3 sinx), where ¢4, ¢y, €3, C4, C5 are arbitrary constants, is

d*y d?y d3y d?y dy
)dx4 dxz Y ettty
ds 3 2
d>y d’y d%y dy
C) — = d =
) dx5+y 0 )dx3 dx2+dx 0
A differential equation associated to the primitive y = a + be>* + ce~7* is (where y,, is nth derivative
w.r.t. x)
Where y,, represents nth order derivative
a)y3 +2y;—=y1=0 b) 4ys3 + 5y, —20y; =0
c)y3+2y,—35y; =0 d) None of these
The curve satisfying the equatlon d =X g/ﬂ’ xi and passing through the point (4, —2) is
a)y?=— b)y=- c) y?=—-2x d) None of these

The solution of the equation log(dy/dx) =ax + byis
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eby  eax e by eax e by e d) None of these
Q) —=—+c b) —=—+c¢ c) =—+c
b a -b a a b
The solution of the differential equation y'"’ — 8y'" = 0 where y(0) = %,y’(O) =0,y"(0) =1is

1 eBx+ 7 . 1 38x+ +7 _1[e® +7 d) None of these
Ay=gl35 * 39 )y=glgt**tg) 9ry=glg *tg

The general solution of the differential equation % + sin% = sin %is
AN . A
a) logtan (E) =c—2sinx b) logtan (E) =c— 2sin (2)
s I X
c) logtan (g + Z) =c—2sinx d) logtan (%/ + Z) =c¢—2sin (E)

The curve, with the property that the projection of the ordinate on the normal is constant and has a length
equal to a is

a)aln(VyZ—a?+y)=x+c b)x + @ —y2 = ¢

A (y—a)’=cx d) ay =tan™1(x + ¢)
The degree of the differential equation satisfying V1 — x2 + \/1 —y2=qa(x—y)is
a) 1l b) 2 c)3 d) None of these
_ 2+sin x ay\ _ _ _ T
Ify = y(x) and v (dx) = —cosx,y(0) =1,theny (2) equals
1 2 1
a) 3 b) 3 c) — 3 d1

The solution of the differential equation
ZnyZ—i = tan(x2y?) — 2xy?, given y(1) = \/g, is

a) sinx?y? = e*71 b) sin(x?y?) = x c) cosx?y?2+x=0 d) sin(x?y?) = e e*
A normal at any point (x, y) to the curve y = f(x) cuts a triangle of unit area with the axis, the differential
equation of the curve is

dy\? dy dy\* dy dy d) None of these
a) y2 —x2 (=) =4-—= b)x2_— 2<_) == (x+y—=
)y*—x (dx) dx )t —y dx dx ) Yax =7
Solution of% +2xy =yis
a)y =ce** b)y =ce*’* y=ce* dy=ce™

An object falling from rest in air is subject not only to the gravitational force but also to air resistance.
Assume that the air resistance is proportional to the velocity with constant of proportionality as k > 0,
and acts in a direction opposite to motion (g = 9.8 m/s?). Then velocity cannot exceed

k

a) 9.8/k m/s b) 98/k m/s Q) g=m/s d) None of these

. dy _ X% +x+1 dy .y2+y+1 _
The family of curves represented by i yiiyil T T
a) Touch each other b) Are orthogonal c) Are one and the same d) None of these
The solution of differential equation

r_ (¥R FOR/xP)N .
vy =x(+ f’(yZ/xZ)) IS
a) f(y2/x?) = ex? b)x2f(y2/x?) = c2y? o) X2f(y2/x?) = c d) f(y*x?) = cy/x
2

A normal at P(x, y) on a curve meets the x-axis at Q and N is the foot of the ordinate at P. If NQ = x(ll:; ),

then the equation of curve given that it passes through the point (3, 1) is

a)x?—y?=28 b) x? +2y? =11 c) x2—5y2=4 d) None of these
The solution of the differential equation % = sin3x + e* + x? when y,(0) = 1 and y(0) = 0 is
P SR A by 2SS e ¥ L,

9 12 3 9 12 3
0 _CO53x+ex+x—4+lx+1 d) None of these

3 12 3
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The solution of x? d—i —xy =1+ cos % is

1 1 y c y
a)tan(%)=c—ﬁ b)tan%=c+; c) cos(;)=1+; d)x2=(c+x2)tan;

The solution of (x2 + xy)dy = (x? + y?)dx is
a)logx=log(x—y)+¥+c b)logszlog(x—y)+%+c

X
c) logx =log(x —y) + ; +c d) None of these

Ify+ x% =Xx %, then ¢(xy) is equal to

a) ke*"/? b) ke>*/? c) ke*?/? d) ke®”

Differential equation of the family of circles touching the line y = 2 at (0, 2) is

a)x2+(y—2)2+d—y(y—2)=0 b)x2+(y—2)(2—2xd—x—y)=0
dx dy

C)x2+(y—2)2+(3—;+y—2)(y—2):0

The solution of the differential equation x(x? + 1)(dy/dx) = y(1 — x?) + x3logx is

d) None of these

1 1
a) y(x2+1)/x = szlogx +=-x%+c¢c

2
1 1
b) y2(x? —1)/x = Exz log x —sz +c
1 1
Ayx?+1)/x= Eleogx —sz +c

d) None of these

The x-intercept of the tangent to a curve is equal to the ordinate of the point of contact. The equation of

the curve through the point (1, 1) is
a) ye*/Y = e b) xe*/Y = e c) xeV/* = ¢ d) ye¥/* =e
Integrating factor of differential equation

d . .
cosxd—z+ysmx =1is

a) cosx b) tanx Cc) secx d) sinx
2 2

The solution of% = %yyﬂ satisfying y(1) = 1 is given by

a) A system of parabolas b) A system of circles

Ay’=x(1+x)—-1 d(x—-2)2+(-3)?%=5

Which of the following is not the differential equation of family of curves whose tangent form an angle of

7 /4 with the hyperbola xy = ¢??

ad—y=x_y bd—y: x . dy _x+y d) None of these
dx x+y dx x-—y dx y-—x

The population of a country increases at a rate proportional to the number of inhabitants. f is the

population which doubles in 30 years, then the population will triple in approximately

a) 30 years b) 45 years c) 48 years d) 54 years
The general solution of the equation Z—z =1+xyis
a)y = ce™"/2 b)y = ce*’/2 A)y=(x+c)e*/? d) None of these
The form of the differential equation of the central conics ax? + by? = 1is
a)x:y;l—i, b)x+y§—i}=0
O x (d_y)2 N xyﬂ _ yﬂ d) None of these
d dx? dx

A curve passing through (2, 3) and satisfying the differential equation
f;c ty(t) dt = x?y(x), (x > 0) is
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9 xZ yz

a)x? +y?=13 b) y2 = = ) —+2_=1 d)xy =6
) y )y 5% ) T ) xy
If y(t) is a solution of (1 + t) % —ty = 1and y(0) = —1, then y(1) is equal to
1 1 1 1
a)—E b)€+5 C)e—z d)z
Solution of the differential equation (y + x/xy(x + y)) dx + (y,/xy(x +y)— x)dy =0is
x2 4 y? y x? +y? x
a -1 == b +2tan™! [==¢
) > + tan J; c ) > y
X%+ y? L x d) None of these
c) +2cot™ |—=c
2 y
x\ "2 dy 2 x\ 73 dy 3
_1 - —_— e —
The solution of differential equation x? = 1 + (5) oy 6) @) + 6) @) + - is
y dx 2! 3!
a)y?=x*(Inx?-1) +c b)y =x*(lnx—1)+¢
Ay?=x(nx—1)+¢c d)y:xzex2+c
The solution of the differential equation
x+§+§+m _ dx—dy .
1+§+’Z_‘:+..‘ dx+dy
a)2ye** =Ce? +1 b) 2y e?* = C e?* — 1 Qye*=Ce* +2 d) None of these

A curve is such that the mid point of the portion of the tangent intercepted between the point where the
tangent is drawn and the point where the tangent meets the y-axis lies on the line y = x. If the curve
passes through (1, 0), then the curve is

a)2y =x%—x b)y =x*—x c)y=x—x? d)y =2(x —x?)
Ify= log)Tcx| (where c is an arbitrary constant) is the general solution of the differential equation
dy/dx = y/x + ¢(x/y) then the function ¢(x/y) is

a) x*/y* b) —x*/y? c) y?/x? d) —y?/x?

The solution of ye™*/Ydx — (xe*/") + y3) = dy = 0 is

a)e ™V +y2=C b)xe ¥V +y=C c)2e ¥V +y?=C d) eV +2y?=C
Solution of differential equation dy — sinx sinydx = 0 is

a) ecosxtan%= c b) e‘°S*tany = ¢ c) cosxtany =c¢ d) cosxsiny =c¢
The differential equation whose solution is Ax? + By? = 1, where A and B are arbitrary constants, is of
a) Second order and second degree b) First order and second degree

c) First order and first degree d) Second order and first degree

The solution of the differential equation

x2 y2 ﬂ x2 2 _ i
(e¥" +e )ydx+e (xy*—=x) =0is
a) eX’(y2 -1 +e’ =C b) ¥’ (x2 — 1) + ¥’ = C
Je(i-1D+eX =C de*(y-1D+e¥ =C
The solution of the differential equation
dy _ 3x%y*+2xy .
dx  x2-2x3y3

2 2 2 2

y X X X
a)——x3y?2=¢ b)=+x3y3=c¢ ) —+x’y?=c d)z-—2x%y? =c
x 7 y? y 3y

If = (e¥ — x)~1, where y(0) = 0, then y is expressed explicitly as
1
a)zln(l + x2) b) In(1 + x?) c) In (x+ 1 +x2) d) In (x+ 1 —x2)

The differential equation of the family of curves y = e*(A cos x + B sin x), where A and B are arbitrary
constants, is
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d’y _dy d’y dy d?y  /dy\? d’y _dy
a)——-2—+42y=0 b)—=+2—=-2y=0 ¢ — (—) =0 d-—=-7—+2y=0
rpeia V2 P2~ Vet ) t7=0 Dz 75+
The solution of the equation 4 M is
dx siny+ycosy

2

x
a)ysiny=leogx+7+c b)ycosy = x?(logx +1) + ¢
2
x .
C)ycosy=leogx+T+c d) ysiny = x?logx + ¢
Solution of the equation cos? x 4 _ (tan 2x)y = cos* x, |x| <=, wheny (E) VL] is
dx 4 6 8
1 1
a) y = tan 2x cos? x b) y = cot 2x cos? x o)y =§tan2x cos? x d)y =Ecot2x cos? x
The solution of the differential equation
. dy x3y3 (dy\3 .
x=1 +xy + o (dx) +T(E) +...1s
a)y—ln(x)+c b)y? = (nx)?+c¢ c) y =logx + xy d)xy=xY+c
. _4a o6 dx o . . .
The function f(0) = 7 fo —1_Cosgcosxsatlsf1es the differential equation
d
)&+2f(9)cot6=0 b)£—2f(9)cot9=0
d d
c)—f+2f(0)—0 0L 210 =0
The solutlon to the differential equation ylogy + xy’ = 0, where y(1) = e, is
x2

a) x (logy) = 1 b) xy (logy) = 1 c) (logy)? = 2 d) logy + <7>y =1

The differential equatlon Jiy? determines a family of circles with

a) Variable radii and a flxed centre t(0,1)

b) Variable radii and a fixed centre at (0,-1)

c) Fixed radius 1 and variable centres along the x-axis
d) Fixed radius 1 and variable centres along the y-axis
The solution of the differential equation

{1 + xy/ (x? + yz)}dx + {w/ (x%2+y?) — 1}y dy = 0is equal to
2
1
a) x2 +y7+§(x2 +y2)3/2=¢
3

1
b)x—y—+—(x2+y2)1/2=c
3 2
2

Yool a2y
C —_— — /2 =
) x > + 3 (x=+ y9) c
d) None of these
Ifx% = y(logy —log x + 1), then the solution of the equation is

X X
a) log; =cy b) log% =cy 0) log; = cx d) None of these

If integrating factor of
x(1—x2)dy + (2x%y — y — ax®)dx = 0is e/ P4%, then P is equal to
. 2x?% — ax3 b) 22 — 1 9 2x%2 —a 2x%2—1
x(1 —x2?) ax? x(1—x?)
The solution of the equation
(x%y + x®)dx + y?(x — 1)dy = 0 is given by
-DO+D _
c

a)x?+y?+2(x—y)+2In
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b)x2+y2+2(x—y)+lnw=0

x—1 +1
C)x2+y2+2(x—y)—21n()c#=0
d) None of these
xZ
A function y = f(x) satisfies (x + D" (x) — 2(x2 + x)f(x) = ﬁ,v x> -1
If f(0) =5, then f(x) is
3x +5\ . 6x +5\ (6x+5) 2 5—6x\ .
a)(x+1)e )<x+1>e 2 (x+1)? ¢ ) x+1/¢

The curve for which the normal at any point (x, y) and the line joining the origin to that point form an
isosceles triangle with the x-axis as base is

a) An ellipse b) A rectangular hyperbola
c) Acircle d) None of these
Orthogonal trajectories of family of the curve x2/3 + y?/3 = q?/3, where a is any arbitrary constant, is
a) x2/3 — y2/3 = ¢ b) x4/3 — y4/3 = ¢ c) x*/3 — y4/3 = ¢ d) x1/3 — y1/3 = ¢
2 2
The slope of the tangent at (x, y) to a curve passing through a point (2, 1) is xz;:: , then the equation of the
curve is
a) 2(x? —y?) =3x b) 2(x? — y?) = 6y A x(x2—-y¥) =6 d) x(x?2 +y?) =10

The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the origin is twice the
abscissa of P, then the curve is a

a) Parabola b) Circle c) Hyperbola d) Ellipse

The solution of (y + x + 5)dy = (y —x + 1)dx is

+2

b) log((y +3)? + (x — 2)?) + tan‘lg =C

L,y+3
x+2

d)log((y +3)%? + (x + 2)?) — 2tan‘1% +C

The differential equation of the curve for which the initial ordinate of any tangent is equal to the

corresponding subnormal

+3
a) log((y + 3)2 + (x + 2)2) + tan‘li//— +C

) log((y +3)? + (x + 2)?) + 2tan +C

a) Is linear b) Is homogenous of second degree
c) Has separable variables d) Is of second order
If Z—i = xzx:]yz,y(l) = 1, then one of the values of x, satisfying y(x,) = e is given by
a) ev2 b) ev/3 c) eV5 d) e/V2
The equation of the curves through the point (1, 0) and whose slope is :]2_-I-1x is
a)(y-Dx+1D+2x=0 b)2x(y—1)+x+1=0
Jx(y—-Dx+1)+2=0 d) None of these

inx (d
Ify = y(x) and ZJ;H;x (d—z) = —cosx,y(0) = 1, then y(m/2) equals
a) 1/3 b)2/3 c) —1/3 d)1

The slope of the tangent at (x, y) to a curve passing through (1, %) is given by% = cos? (%), then the

equation of the curve is

— tan-1 € _ -1 X _ -1 € d) None of these
a) y = tan (log (x)) b) y = x tan (log (e)) c) y = xtan (log (x))
The differential equation of all non-horizontal lines in a plane is
2 d? d dx
a) &Y ) puatiad 9% o d)— =0
dx? dy? dx dy
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The equation of a curve passing through (2, 7/2) and having gradient 1 — —at (x,y)is

a)y=x>+x+1 b)xy=x*+x+1 Axy=x+1 d) None of these
The differential equation of the curve CJ_C—l + Ci’—l = 1 is given by
dy dy dy dy dyy _dy
- _ — )| =2-= b) (= —x—= ==
) (dx 1) (y T dx) 2 dx ) (dx * 1) (y x dx) dx
dy dyy . dy d) None of these
9 (G ) -xg) =2

Solution of the differential equation
1_ x* 1 =0i
{x (x_y)z}dx + { }dy =0is

x-y)? ¥y
x
a) In ‘—| +
y

xy xy
=C b)
xX=y xX=y
The solution of the equation dy/dx = cos(x — y) is
X—Y\ X=V\ X—Y\ _ d) None of these
a)y+cot( > )—C b)x+cot( > )—C c)x+tan( > )—C

Differential equation of the family of curves v = A/r + B, where A and B are arbitrary constant, is

d) None of these

xy
x/y 1 — -
= ce c) In|xy] C+x 5

2) d*v N ldv 0 b) d*v 2dv 0 0 d?v N 2dv 0 d) None of these
dr? " rdr dr?  rdr dr? " rdr
3
Number of values of m € N for which y = e™* is a solution of the differential equation % -3 % - 4Z—i +
12y =0
a)o b) 1 c) 2 d) More than 2
The differential equation of all circles which pass through the origin and whose centres lie on the y-axis is
dy dy
a) (2 —v2y X _ _ b) (x2 — v2) =2 —
) * =y~ 2xy =0 ) (F —yH) oo+ 20y =0
dy dy
2 _ 22— d) (2 — v2) -2 —
) (x* =y —xy =0 Jf =yt xy =0

The differential equation for the family of curve x2 + y? — 2ay = 0, where a is an arbitrary constant, is
a)2(x* —yHy' =xy b2 +y)y'=xy ) P -yDy" =22y d)x*-y?)y" =2xy
If y(t) is a solution of (1 + t) % —ty =1and y(0) = —1 then y(1) is equal to

1 1 1 1
a)—z b)e-l-z C)e—z d)z
The solution of & + £y = —gis
dt m
_k, mg mg _k, _k, mg L mg
a)v =ce " Jv=c . e c) ve c . Jve c P

The equation of a curve passing through (1, 0) for which the product of the abscissa of a point P and the
intercept made by a normal at P on the x-axis equals twice the square of the radius vector of the point P, is
a)x? +y?=x* b) x% + y? = 2x* c) x% +y? — 4x* d) None of these

The solution of the differential equation (x + 2y3) % =yis

)x_)’+c b)x—y2+c )x2 Z 4+ d)y 2+
a) 5= —= ) —= —=x%+c
y? y y yore X

The solution of the differential equation

&y__ T

dx  xy[x?siny2+1] 1S

a) x%(cosy? —siny? — 2 Ce‘yz) =2

b) y2(cosx? —siny? — 2 Ce‘yz) =2

c) x2(cosy? —siny? —e™¥*) = 4C

d) None of these

The solution of differential equation (2y + xy®)dx + (x + x2y?)dy = 0 is

3y3 xtyt d) None of these

x3y3 X
y =c ) x%y + =€

a) x2y + 3 =¢ b) xy? +
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Spherical rain drop evaporates at a rate proportional to its surface area. The differential equation
corresponding to the rate of change of the radius of the rain drop if the constant of proportionality is
K >0is

dr B dr _ dr d) None of these
a)E+K—O b)E—K_O C)E—KT
Water is drained from a vertical cylindrical tank by opening a valve at the base of the tank. It is known that
the rate at which the water level drops is proportional to the square root of water depth y, where the
constant of proportionality k > 0 depends on the acceleration due to gravity and the geometry of the hole.

If t is measured in minutes and k = %, then the time to drain the tank if the water is 4 m deep to start with
is

a) 30 min b) 45 min ¢) 60 min d) 80 min

The solution of differential equation

dy
X+Yay  xcos?(x%+y?) .

xz xz
a) tan(x? + y?) = )7+ c b) cot(x? +y?) = }7+ c
y? y?
2 2y 2 4,2y =
¢) tan(x ty)=igte d) cot(x +yH =gt

The differential equation of all parabolas each of which has a latus rectum 4a and whose axis are parallel
to the x-axis is

a) Of order 1 and degree 2 b) Of order 2 and degree 3

c) Of order 2 and degree 1 d) Of order 2 and degree 2

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

(b is a constant of proportionality)

a) x = y(a — blogx) b)logx = by? +a c) x2=y(a—blogy)  d)None of these
The differential equation of all parabolas whose axis are parallel to the y-axis is
d3y d?x d3y d?x d?y dy
— = b)—=C —+—=0 d)—=4+22=
a) —5=0 ) e o5t e ) Tat2=C

The general solution of the differential equation,

y' + vy’ (x) — p(x).¢p'(x) = 0, where ¢(x) is a known function, is

a)y=ce ®® +¢(x) -1 b) y = cet®™ + ¢p(x) — 1
Ay=ce ®® —p(x)+1 dy=ce ?® +p(x)+1

Multiple Correct Answers Type

Which one of the following function(s) is/are homogeneous?

a) f(x'J/) = ;;%;,2

12 X
b) fx.y) =iy S tani
c) fx,y) =x (ln\/x2 +y2— lny) + yeX/¥

2x% + y? x+ 2y
d =x|ln—————-1 2t
) f(x,y) x[n . n(x+y)]+y My

The curve y = f(x) is such that the area of the trapezium formed by the coordinate axes, ordinate of an
arbitrary point and the tangent at this point equals half the square of its abscissa. The equation of the
curve can be

a)y=cx?+x b)y=cx?+1 c) y =cx +x? dy=cx?+x+1
The solution of the differential equation

Page|8



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

(2) -xZ 1y =ois

dx
a)y =2 b)y = 2x Q)y=2x—4 d)y=2x*-4
= _1/x i 1 d_y = l
y =ae + b is a solution of ot then
a)a€R b)b=0
ab=1 d) a takes finite number of values

The differential equation representing the family of curves y? = 2c(x + +/c), where cis a positive
parameter, is of

a) Order 1 b) Order 2 c) Degree 3 d) Degree 4

The equation of the curve satisfying the differential equation y,(x? + 1) = 2xy, passing through the point
(0, 1) and having slope of tangent at x = 0 as 3 (where y, and y;) represents 2nd and 1st order
derivative), then

a) y = f(x) is a strictly increasing function b) y = f(x) is a non-monotonic function

c) ¥ = f(x) has three distinct real roots d) ¥ = f(x) has only one negative root

2
The equation of the curve satisfying the differential equation y (Z—Z) +(x—y) Z—z —x=0canbea

a) Circle b) Straight line c) Parabola d) Ellipse
The tangent at any point P on y = f(x) meets x-axis and y-axis at A and B respectively. [f PA: PB =2:1,
then the equation of the curve, is
a)|xly=c b)x*|yl=c
oYelx]
(where c is arbitrary constant)
The curves for which the length of the normal is equal to the length of the radius vector is/are
a) Circles b) Rectangular hyperbola
c) Ellipse d) Straight lines
ax+h
by+k
a)a=-2,b=0 b)a=-2,b=2 cJa=0,b=2 d)a=0b=0
A curve y = f(x) passes through the point P(1,1). The normal to the curveatPisa(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, then the
equation of the curve is
a)y = eK(*x-1 b) y = eke Q) y =eK(®x=2) d) None of these
The solution of the differential equation
(x?y2 —1)dy +2xy3dx =0is

Jlxly*=c

. d :
The solution ofd—i = represents a parabola if

a) 1+ x%y? =cx b)1+x%y?=c Ay=0 dy= 1
y? = y2=cy y= y=-=

For the differential equation whose solution is (x — h)? + (y — k)? = a? (a is a constant), is

a) Order is 2 b) Order is 3 c) Degree is 2 d) Degree is 3

If f(x), g(x) be twice differential functions on [0, 2] satisfying f"'(x) = g""(x), f'(1) = 2g’(1) = 4 and
f(2) =3g(2) =9, then

a) f(4) —g(4) = 10 b) IF(x) —g(0)| <2 > -2 <x <0
Af@)=g2)=>x=-1 d) f(x) — g(x) = 2x has real root

Identify the statement(s) which is/are true

a) fx,y) =e¥/* + tan% is a homogeneous of degree zero

2
b) x lngdx + y; sin~1 % dy = 0 is a homogeneous differential equation
c) f(x,y) = x? + sinx cos y is a not homogeneous
d) (x2 + y?)dx — (xy? — y®)dy = 0 is a homogeneous differential equation
In which of the following differential equation degree is not defined?

A%y dyn? d2y d2y\*  rdy\? d%y
ay AT ay p) (&Y Y~ ysin( &Y
2) dx? +3 (dx) xlog dx? ) dx? + (dx) XS xz
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111.

112.

113.

114.

115.

116.

117.

118.

dy dy
=sin[—— , d)x — = (—)
c) x = sin (dx Zy) lx] <1 )x—2y =log Ix

The solution of & = ZX+HhRAR represents a parabola when
dx by+k
a)a=0,b+0 b)a+0,b#0 c)b=0,a#0 d)a=0,b€R
. xdx+ydy\ _ aZz-x2-y2\ .,
The solution of (x Dy dx) = ( iy ) is

a) \/(x2 + y?) = asin{ (tan"! y/x) + constant} b) /(x% + y2) = acos{ (tan"! y/x) + constant }
. 1
) y(x? +y%) = a {tan(sin"" y/x + constant} d) y = x tan{ constant + sin‘la V(x2+y?)}

2) Vx? +y? = sinftan~}(y/x) + C}
b) \/m = cos{tan"(y/x) + C}
Q) Vi + 72 = (tan(sin~" y/x) + )
d)y = xtan (c +sin~? \/m)

The graph of the function y = f(x) passing through the point (0, 1) and satisfying the differential equation

d .
d—z + ycosx = cos x is such that

a) Itis a constant function b) It is periodic

c) Itis neither an ever nor an odd function d) It is continuous and differentiable for all x
Which of the following equation(s) is/are linear?

a) Z—i’ +% =logx b) y (Z—z) +4x =0 o) (2x +vy3) (%) =3y d) None of these

For equation of the curve whose subnormal is constant, then

a) Its eccentricity is 1 b) Its eccentricity is V2  ¢) Its axis is the x-axis d) Its axis is the y-axis

The order of the differential equation whose general solution is given by y = (C; + C3) cos(x + C3) —
C,e**Cs, where Cy, C,, C3, C4, Cs, are arbitrary constants, is
a)5 b) 4 c)3 d) 2

2
The solution of ( %) + 2y cotx Z—z =y?is

= in~?! i) = -1 (i> :; —;z
a) x = Zsin <2y b) x = Z cos 2y )y 1—cosx 4y 1+ cosx 0

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 119 to 118. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

119

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1:  The value of y(2), if y satisfies x2 % + xy = sinx,y(1) = 2is % flz Si? L dt.
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120

121

122

123

124

125

126

127

128

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Let a solution y = y(x) of the differential equation xVx? — 1dy — y \/y? — 1dx = 0 satisfy y(2) = =

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

The solution of linear equation % + Py = @ can be obtained by multiplying with the

factor , [ P4*

Degree of the differential equation 2x — 3y + 2 = log (%) is not defined

In the given differential equation, the power of highest order derivative when expressed
as the polynomials of derivatives is called degree

The differential equation of all circles in a plane must be of order 3

There is only one circle passing through three non -collinear points

Order of the differential equation whose solutions is y = ¢;e** + c;e** is 4.

Order of the differential equation is equal to the number of independent arbitrary
constant mentioned in the solution of differential equation.

The elimination of four arbitrary constants in y = (¢; + ¢, + c3e)x results into a
: : . : d
differential equation of the first order x % =y.

Elimination of n arbitrary constants requires in general, a differential equation of the nth

order.
2

V3

T
y(x) = sec(sec™lx — E)

y(x) is given by% =——

The differential equation of the family of curves represented by y = Ae”* is given by

dy _
dx_y

Z—i’ = y is valid for every member of the given family

The differential equation of the form yf (xy)dx + x¢(xy)dy = 0 can be converted to
homogeneous forms by substitution xy = v

All differential equation of first order and first degree become homogeneous, if we put
y =vx

The differential equation of all circles in a plane must be of order 3.

If three point are non-collinear, then only one circle always passing through these points.

The equation of curve passing through (3, 9) which satisfies differential equation
L — x+Lis6xy = 3x% +29x — 6
dx X
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129

130

131

132

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

2
The solution of differential equation (Z—z) - (Z—i’) (e*+e™)+1=0isy =ce* +

coe”x.

. . . d%’y | dy @ .
The degree of the differential equation — +—= = In ( Tz ) is 2.
The degree of a differential equation which can be written as polynomial in the

derivatives is the degree of the derivatives of the highest order occurring in it.

The order of the differential equation whose general solution is y = ¢, cos 2x +
cZsin2x+c3cos 2y +cdeZx+c5eZx+c6is 3

Total number of arbitrary parameters in the given general solution in the statement (1) is
3

Order of a differential equation represents number of arbitrary constants in the general
solution
Degree of a differential equation represents number of family of curves

y = asinx + b cos x is a general solution of y"”" +y = 0.

y = asinx + b cos x is a trigonometric function.

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

133.

(A) Order1

(B) Order 2
(C) Degreel

(D) Degree3

CODES:

A
a) Qs
b) p
c) q.r,s

Column-I Column- II
(p) Ofall parabolas whose axis is the x-axis
(q) Of family of curves y = a(x + a)?, where a is
an arbitrary constant
() (1 N 3@)2/3 _ 4d3y
dx dx3
(s) Of family of curve y? = 2c (x ++/c), where
c>0
B C D
p p q,r,s
q,r,s p q,s
p q,s p
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d) p a;s qr.s p
134.

Column-I Column- II

(A) Ifthe functiony = e** + 2e ¥ is a solution of (p) 3

d3y_ dy
the differential equation @ = K, then the
value of K/3 is
(B) Number of straight lines which satisfy the (q@ 4
differential equation Yy x (d—y)z —y=0is
dx dx

(C) Ifreal value of m for which the substitution, (ry 2
y = u™ will transform the differential

. d :
equation, 2x4yd—i: + y* =4x%intoa
homogeneous equation, then the value of 2m

is
(D) Ifthe solution of differential equation (s) 1

2 d%y ay _ e — Ay -n
x dx2+2xdx—12ylsy—Ax + Bx™", then

|m +n|is
CODES:
A B C D
a) r p S q
b) q r p s
c) p S q r
d) S q r p

Linked Comprehension Type

This section contain(s) 10 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 135 to -135

Newton’s law of cooling states that rate at which a substance cools in moving air is proportional to the
difference between the temperatures of the substance and that of the air. If the temperature of the air is 290 K.

i dar .
We can write as Pl —k(T — 290), k > 0 constants, where T is temperature of substance.

on the basis of above information, anseer the following questions :

135. The substance cools from 370 K to 330 K in 10 min, then
a) T =290+ 160e %  b) T =290 + 80e~*t c) T =290 + 40e Kt d) T = 290 + 20e k¢

Paragraph for Question Nos. 136 to - 136

A right circular cone with radius R and height H contains a liquid which evaporates at a rate proportional to its
surface area in contact with air (proportionally constant = k > 0). Suppose that r(¢t) is the radius of liquid cone
at time t.
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on the basis of above information, anseer the following questions :

136. The time after which the cone is empty, is

H H
a)ﬁ b); ) % d) —

Paragraph for Question Nos. 137 to - 137

Let f(x) be a non-positive continuous function and F(x) = f;cf(t) dtVx = 0and f(x) = cF(x) wherec > 0

and let g: [0, ) — R be a function such thatdlgi—(xx) <g(x)Vx>0andg(0) =0

137. The total number of root(s) of the equation f(x) = g(x) is/are
a) oo b) 1 c) 2 d)o

Paragraph for Question Nos. 138 to - 138

The differential equationy = px + f(p), (1)
Where p = Z—i, is known as Clairout’s Equation. To solve equation (1), differentiate it with respect to x, which

gives either

ap _ _
dx—0=>p—c (2)

orx+f"(p)=0 (3)

Note:

a.If p is eliminated between equation (1)and
(2), the solution obtained is ageneral solution
of equation (1),

b.If p is eliminated between equation (1)and
(3), then solution obtained doesnot contain
any arbitrary constant and is not particular
solution of equation(1).This solution is called
singular solution of equation (1)

138. Which of the following is true about solutions of differential equation y = xy" + /1 + y'2?
a) The general solution of equation is family of parabolas
b) The general solution of equation is family of circles
¢) The singular solution of equation is circle
d) The singular solution of equation is ellipse

Paragraph for Question Nos. 139 to - 139

2
For certain curves y = f(x) satisfying% = 6x — 4, f(x) has local minimum value 5 when x = 1

139. Number of critical point for y = f(x) for x € [0, 2]
a)0 b) 1 c) 2 d)3
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Paragraph for Question Nos. 140 to - 140

A certain radioactive material is known to decay at a rate proportional to the amount present. Initially there is
50 kg of the material present and after two hours it is observed that the material has lost 10 percent of its
original mass. Based on these data answer the following questions

140. The expression for the mass of the material remaining at any time t
a) N = 50e~(1/2)(n09)t K 50~ (1/4)(n9)t c) N = 50en0-9t d) None of these

Paragraph for Question Nos. 141 to - 141

Consider a tank which initially holds Vyltr. of brine that contains a Ibof salt. Another brine solution, containing
b 1b of salt/Itr., is poured into the tank at the rate of e Itr./min while, simultaneously, the well-stirred solution
leaves the tank at the rate of f Itr./min. The problem is to find the amount of salt in the tank at any time ¢t

Let Q denote the amount of salt in the tank at any time. The time rate of change of Q, dQ/dt, equals the rate at
which salt enters the tank minus the rate at which salt leaves the tank. Salt enters the tank at the rate of

be Ib/min. To determine the rate at which salt leaves the tank, we first calculate the volume of brine in the tank
at any time t, which is the initial volume V,, plus the volume of brine added et minus the volume of brine
removed ft. Thus, the volume of brine at any time is

Vo +et—ft (a)

The concentration of salt in the tank at any time is Q/(V, + et — ft), from which it follows that salt leaves the
tank at the rate of f ( Q ) Ib/min

Vo+et—ft

aQ _ Q
Thus, 26 = be = (7i) ©)

dQ f _
Or ac t V0+et—ftQ = be

141. A tank initially holds 100 ltr. Of a brine solution containing 20 b of salt. At t = 0, fresh water is poured
into the tank at the rate of 5 Itr./min, while the well-stirred mixture leaves the tank at the same rate. Then
the amount of salt in the tank after 20 min
a) 20/e b) 10/e c) 40/e? d)5/e

Integer Answer Type

142. The perpendicular from the origin to the tangent at any point on a curve is equal to the abscissa of the
point contact. Also curve passes through the point (1, 1). Then the length of intercept of the curve on the x-

axis is
143. Ifxz—z =x2+y—2,y(1) =1, then y(2) equals
[(x2— 2_

144. The curve passing through the point (1, 1) satisfies the differential equation % + % = 0. If the
curve passes through the point (v2, k) then the value of [k] is (where [-] represents greatest integer
function)

145. If the solution of the differential equation Yo 1 jsx=ceSV—f (1 + sin y), then the value of

dx xcosy+sin2y
kis

146. Tangent is drawn at the point (x;, y;) on the curve y = f(x), which intersects the x-axis at (x;; 1, 0). Now,
again a tangent is drawn at (x;,1, ¥;+1) on the curve which intersect the x-axis at (xj;,, 0) and the process
is repeated n times, i.e., i = 1,2,3,...,n.If x1, x5, x3, ... x;, form an arithmetic progression with common
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147.

148.
149.

150.

151.

152.

difference equal to log, e and curve passes through (0, 2). Now if curve passes through the point (-2, k),
then the value of k is

If the solution of the differential equation % —y=1-e"*and y(0) = y, has a finite value, when x — oo,

then the value of |2/y,| is
If y = y(x) and it follows the relation 4xe*¥ = y + 5sin? x, then y’(0) is equal to
Lety = y(t) be a solution to the differential equation y’ + 2ty = t2, then 16 lim;_ 3?/ is

If the eccentricity of the curve for which tangent at point P intersects the y-axis at M such that the point of
tangency is equidistant from M and the origin is e, then the value of 5¢? is

2
If the independent variable x is changed to y, then the differential equation x % + (Z—z) - % =0is

d?x dx\?
changed to Xz + (a) = k where k equals
If the dependent variable y is changed to ‘z’ by the substitution y = tan z and the differential equation
@y _ 4, 204y ()P &z _ o2 dz)?
e 7 (dx) is changed to — = cos“z + k (dx) , then the value of k equals
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9.DIFFERENTIAL EQUATIONS

: ANSWERKEY :

1) a 2) a 3) b 4) a
5) a 6) a 7) c 8) b
9) b 10) ¢ 11) ¢ 12) b
13) ¢ 14) b 15) a 16) a
17) a 18) d 19) d 20) a
21) a 22) b 23) a 24) c
25) a 26) a 27) b 28) a
29) d 30) c 31) a 32) ¢
33) ¢ 34) b 35) ¢ 36) d
37) ¢ 38) d 39) a 40) b
41) a 42) b 43) ¢ 44) d
45) ¢ 46) a 47) d 48) a
49) ¢ 50) c 51) a 52) d
53) ¢ 54) b 55) a 56) a
57) ¢ 58) ¢ 59) d 60) d
61) a 62) b 63) b 64) b
65) a 66) ¢ 67) ¢ 68) a
69) b 70) a 71) a 72) ¢
73) b 74) b 75) ¢ 76) a
77) b 78) ¢ 79) ¢ 80) a
81) ¢ 82) a 83) a 84) a
85) b 86) a 87) a 88) a
89) ¢ 90) a 91) ¢ 92) a
93) a 94) a 1) a,b,c 2)
a,b 3) c 4) a,b
5) a,c 6) ad 7) a,b 8)
c,d
9) ab 10) a.c 11) a 12) b
13) a,c 14) a,b,c 15) a,b,c 16)
a,b
17) ac 18) ad 19) ad 20)
a,b,d
21) a.c 22) b 23) c 24)
a,b,c,d
1) d 2) d 3) a 4) d
5) a 6) c 7) a 8) d
9) a 10) b 11) d 12) a
13) b 14) b 1) a 2) b
1) b 2) b 3) b
4) c
5) C 6) a 7) a 1) 2
2) 2 3) 3 4) 2
5) 8 6) 4 7) 4 8) 8
9) 5 10) 1 11) 2
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9.DIFFERENTIAL EQUATIONS

: HINTS AND SOLUTIONS :

1

()
Puttingx + y + 1 = u, we have du = dx + dy and
the given equations reduces to
u(du — dx) = dx
udu
=
u+1
—loglu+1)=x+C
>logx+y+2)=y+C
>x+y+2=Ce
()

1.,

y'y" =3u")?

= f—dx—3f—dx
)’1

=Iny” =3Iny'+Inc
=y =c(y)’

yII
= —dx=fc "dx
f@% Y

1
>—-——=cy+d
y

=dx

= —dx = (cy + d)dy
cy?
> —x=—+dy+te

2
(b)
2
dx X+x
_ dyy_ 1
dx x x(1+x2)
1
W IF=elx% =4
()
,dy 1 1 1
x? 2057 Y smx =
d 1 11
dic/ 93,2 tan; = — sec;— (linear)
LF.= efﬁtan%dx = secl
x
ion i 1__ 2(\L,. _
= solution is y sec— = [ sec (x) —dx =
tan Zv+c
Giveny - —1,x D0 = ¢ = -1

. . 1 1
Hence equation of curve is y = sin ; — COS ;

The equation of the tangent at the point

RO, f(x))isY — f(x) = f'(x)(X — x)

The coordinates of the point P are (0, f (x) —
xf'(x))

The slope of the perpendicular line through P is
fO-xf'x) _ 1

-1 T
2
= fOf' () = x(f'(0)" =
2
=YY (d—y) = 1 which is the required
dx dx

differential equation to the curve aty = f(x)
(@)
d
y(2xt + )2 = (1 - dxy?)x?
= 2x*y dy + y?dy + 4x3y%dx — x?dx = 0
= 2x2y(x2dy + 2xy dx) + y?dy — x?dx = 0
2x%yd(x?y) + y?dy —x?dx =0
3 3

Integrating, we get (x2y)? + y? - x? =c
Or 3(x%y)?
(<)

d 2
Ay 2

dx xlog,x x

+y3—x3=c¢

1
o LF.= e/ ¥ogex®™

— elogelogex

= log, x

(b)

(x coty +logcosx)dy + (logsiny — y tan x)dx
=0

= (xcoty dy + logsiny dx)
+ (logcosx dy — ytanx dx) = 0

= fd(xlogsiny)+fd(ylogcosx) =0

= xlogsiny + ylogcosx = logc

= (siny)*(cosx)¥ =¢

(b)

y = ¢; cos(x + ¢3) — (cze™*1) + (c5sinx)

=y = c¢y(cosx cosc, — sinx sinc,) — (cze+e™)
+ (c5 sinx)

=y = (¢ coscy) cosx — (cgsincy — ¢5) sinx
— (czef4)e ™

=>y=lcosx+msinx —ne™ (1)

Where [, m, n are arbitrary constant

d : -
=>£= —lsinx +mcosx +ne™* (2)
d%y . —x
:ﬁ:—lcosx—msmx—ne 3)
ddy . —x
:@=lsmx—mcosx+ne (4)
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10

11

12

13

From equation (1) + (3) + y=—-2ne* (5)

From equation (2) + (4) — + —=2ne”* (6)
dy

From equation (5) + (6), we get + a7 24 =T

y=0

(9

Differentiating the given equation successively,
we get

y1=5be> —7ce 7 (1)

y, =25be’ +49ce™*  (2)

y; = 125 be®* — 343 ce™7* (3)

Multiplying equation (1) by 7 and then adding to
equation (2), we get y, + 7y; = 60 be>*  (4)
Multiplying equation (1) by 5 and then
subtracting it from equation (2),

We gety, —5y; = 84 ce™’* (5)

Putting the values of b and c, obtained from
equation (4) and (5), respectively, in equation

(1), we get

y3+2y, =35y, =0

(<)

(xy® —x*)dy — (xy + y*)dx = 0

= y3(xdy—ydx)—x(xdy+ydx)=0
, 5 (xdy—ydx)
y X2
Y

2y3d4(2) —xd (xy) = 0
2y (%) - xd (=9
= Dividing by x3y?, we get

y oy dlxy)

:;d (;) Cx%y?

. . 1(y 2
Now mtegratmgz(;) +

> x —x(xdy+ydx)=0

1

— =
xy

[t passes through the point (4, —2)

1 1 0
> - — — = = =

g g-°¢>¢
oo y3 = —2x
(b)
d_y = e@Xtby — pax by
dx
Ore™bY dy = e™dx
. _le—by — _eax +c

b

()
ylll .
—=8=logy”" =8x+c
Whenx =0,y" =1andlogl=0.¢c=0

. y'"" = e® Integrating again
8x
y' = e—+/1 whenx =0,y'(0) =0
- —1/8

8X

~ A
Ly == Integrate again

14

15

16

17

eSx

y=gr gtk
7

Alsowhensz,y:%:.k:_

64
S 1fe* +7
"Y=g\s 78

(b)

We have & = sin %2 — sjin &2
dx 2 2
-9 x .y
= —2cossin>
X
sin-
:logtanz=— T +c
2
X
:logtan(%)zc—ZsinE
(a)
y
N
0 X

Ordinate = PM. Let P = (x,y)
Projection of ordinate on normal =
~ PN =PMcos6 = a (given)

y
" V1I+tanZo
=y =a/1+()?
by _a@

dx a

PN

=a

=>aln|y+w/y2—a2| =x+c
(@)
Putting x = sin A and y = sin B in the given
relation, we get cos A + cos B = a(sinA — sin B)
=>A—B=2cot la
= sin"tx —sin"ty =2cot™la
Differentiatingw.r.t. x, we get

1 1 dy
Vi—xZ [1—yZdx
Clearly, it is a differential equation of degree one

(@)

Given, D —cos%
y+1 2+sinx
N fd_y - _ fco.sx
y+1 2+sinx
= log(y +1) = —log(2 + sinx) + logc
When x=0y=1
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19

20

21

= c=4
4
y+1_2+sinx
T 4
Atx—;, y+1—2—+1
1
(d)

d
szyé = tan(x?y?) — 2xy?

d
= x? Zy% + y?2 2x = tan(x?y?)

d
= —(y?) = tan(x?y?)

d
:fcot(xzyz)d (x2y?) =fdx
= log(sin(x?y?)) =x + ¢
When x = 1,y=\/§=>c=—1
= Equation of curve is x = logsin(x?y?) + 1
= logsin(x?y?) =x+1
= sin(x?y?) = e**!
(d)
Equation of normal at pointpisY —y = Z—i X -
x)

oo <5)
B , Y X@

P(x,y)

0 N
(x,0)

dy
A<ya§+ X, 0>

Area of AOAB is 1 :%(y%+x)(x%+y) =1

dy
dy dy dy
ﬁ(Ya”)(%”F dx

dy\? d
=>y2<£) +2(xy—1)£+x2=0

=>dy_ 1-2
dx—y( x)
dy

$7=(1—2x)dx

slogy=x—x2+¢

>y = eX ¥’ = ¢ e %" where ¢ = e
>y = cexx*
()

Let V(t) be the velocity of the object at time ¢t

Given¥ =98 —kV =Y _— 4t
dt 9.8—kV

is the required solution

22

23

24

Integrating, we get log(9.8 — kV) = —kt + log C
= 9.8 —kV = Ce™™
ButV(0) =0 = =938
Thus, 9.8 — kV = 9.8 e
= kV =9.8(1 — e

9.8 9.8
> V() = 7(1 —e7kt) < -
For all t. Hence, V (t) cannot exceed 9]'(—8m/s
(b)
For the family of curves represented by the first
differential equation the slope of the tangent at
any point is given by
dyy  x*+x+1
(E)Cl Y24y +1
For the family of curves represented by the
second differential the slope of the tangent at any
point is given by
dyy y*+y+1
(E)Cz TxZ+x+1

Clearly, (%)Cl X (%)62 =-1

Hence, the two curves are orthogonal
(a)
The given equation can be written as
ydy _ {y_z f(yz/xz)}
xdx (x* f'(y?/x?)
Above equation is a homogeneous equation
putting y = vx, we get
dv f(w?

v [v + xa] =v?+ D)
= vXx % = % variable separable

2vf'(v?) dv
= W dv =2 7
Now integrating both sides, we get
log f(v?) =logx? +logc [logc = constant]
Or log f (v?) = log cx?
Or f(v?) = cx?
Or f(y?/x?) = cx?
(©
Equation of normal at point P(x,y),Y —y =
SFHCEE)

y=/®
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25

26

27

dy x(1+y?)
N = —_——
¢ Y dx 1+ x?
xdx ydy
= =
14+x%2 1+y?
= In(1+x2?) =In(1+y?) +Inc
1+ x?

=>1+y%=

It passes through (3,1) =1+ 1= >c

1+(3)2
6

= curveis 5+ 5y% = 1+ x%orx? — 5y%2 = 4

()

Integrating the given differential equation, we

have
3

dy_—cos3x+ x+x e
dx 3 ¢T3 Th
Buty;(0) =1

So1=(-3)+1+C =C =1/3

Again integrating, we get

_—sin3x+ x+x4+1 i
Y=""> ¢TI T3 TR
Buty(0) =0s00=0+1+C,=>C,=-1
— 4
Thusy = X L er 4+ plyq
12 3
(a)
dy
Z——xy=1+cos=
xdx xy cos
x(xdy — ydx
:>—( Y=y )=1+COSX
dx X

xdy—ydx

N x2 _.[dx
1+cos% x3
y
d (%) dx
S Sk
1+cos; x

1d(2 d
=>§:[C0552L:= ;

x3
2x
1 y 8% dx
— 22 (2= | 22
:>2fsec ox (x)_ G
y
1tan; x 2
2371 Tt
2
y 1
ztan2x+2x2—c
(b)
dy x?+y?
2 dy = (x? +y?)dx = —==
(% +xy)dy = (x* + yH)dx = -~ ¥y

d dv
Let=v=>ZXL=p+x2
x dx dx

~ equation reduces to

dv 1+v?
x$= 1+v

14+ v%2—v—v?
- 1+v

=5

28

29

30

_1—v
14w
dx

1+v
:f dv =
1—-v X

2 dx
=>—f<1— Jav= [
1—-v X

= —v — 2log(1 —v) =logx +logc

y X =y
= —=—2log|——) =1 +1

" og( x) ogx +logc
=>—xy—210g(x—y) = 2logx =logx +logc

= logx = 2log(x — y) +%+ k where k = logc
(a)

Putxy = v ~‘-}’+x%=%
dv o)
=>—=x
dx ' (v)
‘i(_(;’))dv = x dx. Integrating, we get
xz
10g¢ (v) = 7+ logk
R ONES
= =—
0g— >
or p(v) = ke*’/2 = ¢p(xy) = ke*’/2
(d)

Equation of circle will be x2 + (y — 2)? +
AMy—-2)=0

. P . dy dy
Differentiating, we get 2x + 2(y — 2) =t AE =
0
. . . 2 2 dx
~ the equationis x* + (y — 2)* — (y — 2) (Zxa +
2y—4=0
(©
The given equation can be rewritten as
dy | x*-1 _ x*logx
dx = x(x2+1)7  (x2+1) M
Which is linear. Also

[resolving into partial fractions]
=log(x? + 1) —logx
x2+1

x
Hence the required solution of equation (1) is
y(x*+1)  [(x*+1) x*logx
- x?2+1)

o LF. = elog[(x?+1)/x] =

dx +c

X X

=fxlogxdx+c

1 2] 1x2d
—zx ogx—fx2 xX+c
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32

33

. 2 _1 2 _1 2
sy(x +1)/x—2x log x 2x +c

(@)
Equations of tangentisY —y = Z—z X —x)

For X-interceptY =0 = X = x _yz_;
According to question x — yg—; =y

dy _
dx x-—y
Putting y = vx, we get

N dv v
>v — =
xdx 1-v

dv v
= _ — =
xdx 1—-v v

fl—v dx
= -
X

v—v+v?

1—v

1
= —;—logv =logx +c

> —Z—logl =logx +
" og==logx +c¢

X logy +
= ——=logy+c
y

Given when x =1, y=1:>c=—1

Hence equation of curveis 1 —= = logy

e
Sy=ee ¥V =XV =—

y
= yeX/Y =e

(©)
d

Yoo
— + =1
COoS X dx ysinx

dy sinx

dx ty cos x

sin x
f Pdx = f dx
CcoS X

= —logcosx

= logsecx

~ LF.= e/ Pdx = plogsecx — goc
(©

Rewriting the given equation as

= SsecXx

d
nydy Z=1+x2
dy 1 1
= ——y2 ==
ydx xy x+x

Putting y? = u, we have

du 1 1
———-u=—-+x
dx x X

1

LF.= e Jxt* = =
X

solutlonlsu——f( + 1)d = —i+x+C
=>y2=x*-1)+Cx
Sincey(1) =1soC =1
Hence y? = x(1 + x) — 1 which represents a

34

35

36

37

system of hyperbola
(b)
xy=C
dy
=>x—— =0
X dx +y
dy -y _

=m
dx X 1
By condition,

s my —ms,
tan— = |—
4 1+mym,
_Y_
1=|-*% e
_Y
1 <M
Y =1-2 Yo, —
=>=+4+my, =1 S Mg orm; 1
1-2 >+1
=>m, = orm, =
2 1+3_/ 2 X_
dy _x—y dy x+y
or —
dx x+y dx y-—x

()

Let population = x, at time t years. Given % X X
d .

= d—)tc = kx where k is a constant of

proportionality

Ori—x = kdt. Integrating, we getInx = kt + Inc

kt kt

X
:>;:€ orx = ce

If initially, i.e., when time t = 0,x = x,
thenx, = ce® = ¢

= x = xyekt
Given x = 2x, when t = 30 then 2x, = x5e3% =
2 = eSOk

~In2 =30k (1)

To find t, when t triples, x = 3x,
kt 3 = ekt

3x0 =
Xp€
~In3 =kt (2)

Dividing equation (2) by (1) then i =103 o

In2

t =30xX ln—3 = 30 X 1.5849 = 48 years (approx)

(d)

LF.= ef ~xdx = g=x*/2
—x?/2 = fe‘xz/zdx+ c
[ e=**/2 dx is not further integrable

()

ax?+by* =1

Differentiating w.r.t. x, we get

2ax + 2byy; =0

Hence solution is y. e
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39

40

41

=>ax+byy1=0=>_7a=%

(1)

Again differentiating w.r. t. x, we get

—-a

- =vity @
From equation (1) and (2), we get

YY1

=>a+by?+byy,=0=

JA_ 2
Vit
= yy; = xyf +xyy,
(d)

X

[ ey de =220

0

Differentiating w.r.t. x, we get
xy(x) = x2y'(x) + 2xy(x)

= xy(x) + x?y'(x) =0

dy
- =0
=>xdx+y
= logy +logx = logc
Sxy=cC
()
wven & _(L)y =t __
Given, dt (1+t)y_(1+t) and y(0) = -1

IF = ef_(lLth)dt = e_I(l_lith)dt
e—t+log(1+t) — e—t(l + t)
. Required solution is,
-t _ X -t
ye (1+t)—f1+t e t(1+t)dt+c
=[etdt+c
Sye l(1+t)=—-etl+c
Since, y(0) = -1

= c=0
_ 1
y= (1+0)
= y(1) = -3
(b)

The given equation is written as y dx — x dy +
N

(x +y)dx + y\/x_y(x +y)dy =0

= ydx — xdy + (x + y)\/ﬁ(xdx +ydy)=0

dx — xd x x x?% + y?
:>¥+(—+1) = d< y) —0
y y y 2

a2 1) =0
( 2 ) (Z+1) [

42

43

44

45

46

= fxlnxzdx=fydy

Putting x2 = t, we get 2xdx = dt
2

1 y
1 -2
=>2fntdt >

S>c+tint—t=y?
=>y?=x*Inx?-x*+c¢
(b)
Applying componendo and divedendo
dy _e”* _

Wegetdx =—c=e
=>2y=—e 2+ (
= 2ye?* =Ce?* —1
()

dy

The point on y-axis is (0, y— xa)

—-2x

According to given condition,

X xdy dy y
—=y———-=—=2=-1
2 2dx dx x

Putting%=v,wegetx%:v—1
= In |X— 1| =In|x| +c
X
=>1—§=x[asy(1) =0]
(d)
logc + log |x]| =z
y

1 oy
Differentiating w.r.t.x,= = —2‘1"
x y
= y—z =y — d—y
X y dx
dy _y_y°
dx x x2
2
x y
= — )= —-—
¢ (y) x?2
(0)

ye /Vdx — (xe*/Y) + y3)dy = 0
= (ydx — xdy)e ™Y —y3dy = 0
ydx — xdy
: y—z
= d(x/y)e™/ = ydy
v
= —e XV = 5 +C

e Y —y¥ = ydy

=27 Y +y2=(C

(a)
dy —sinxsinydx =0
= dy =sinxsinydx

:fcosec ydy = jsinxdx
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48

49

:logtan%= —cosx +logc
tan?
= log = —CosXx
tanZ
= 2 _ p—cosx
c

= ecosxtan%] =c
(d)
Ax?+By?=1 (1)
Differentiating w.r.t. x, we get
v _ 4y _
2Ax + ZBydx =0 Ax +Bydx =0 (2)

L d?y ay\? _
Again diff. A + By@ +B (E) =0 (3)
From equations (2) and (3), we get

d2y dy\? dy
x[ Y dx? (dx>]+ Y dx 0
d’y  dy\* dy
»xygatx(g) v~
~ order = 2 and degree =1
()

y? =t;2y % = %; hence the differential equation

becomes

dt
(e"2 + et)a+ 2e’(xt—x) =0

2 2 dx
e + et + 2e* x(t—l)a=0
x2 _ . ,x% o, 04X _ dz
Pute* =2z e Zxdt—dt
=>z+ t+dZ(t 1)=0
z+et+—(t—-1) =
dt
dz z et

i . . LF.
“atecn T =
dt

- f“ —eln(t-1) — t _q
e

=>z(t—1)= —f(et)dt

>z(t—1)=—-et+C

= e (y2-1)=—e’ +C

= e"z(y2 —D+e¥ =C

()

Re-write the D.E. as

(2xy dx — x% dy) + y2(3x?y?dx + 2x3y dy) = 0

Dividing by y?, we get

y 2x dx — x%dy
2
22

Ord (7) +d(x3y?) =0

Integrating, we get the solution

x? 3,2
—+x’y =c

+y23x2dx +x32ydy =0

50

51

52

53

()
We have & = (e¥ —x)71 >y
dx dy
dx _ .
=>—dy+x =e’;

SolLF.=el® = ¢V

-~ General solution is given by xe¥ = %ezy +C
eY
S x=— + Ce™

Asy(0)=0,soC=_71
ey 1

Mx=——ZeV
X 5 28

e’ —eV =2x
=>e?y—2xe¥—1=0

= 2e¥ =2x ++/4x? +4

Bute? = x —Vx2 +1 (Rejected)
Hencey = In(x + Vx% + 1)

(@)
y =e*(Acosx + Bsinx)
d
% = e*[—-Asinx + B cosx] + e*[Acosx
+ Bsinx]
% = e*[-Asinx + Bcosx]+y (1)
Again differentiating w.r.t. x, we get
d’y _
Frrinl [—Asinx + B cos x]
+ e*[—A cosx — B sin x] +d_y
dx
d? d d .
== (é - Y) —y+=> [using (1)]
d’y _dy
——2—+4+2y=0
dx dx <Y
(d)

(ycosy + siny)dy = (2xlogx + x)dx
ysiny—fsinydy+fsinydx

1
=x210gx—fx2;dx+fxdx+c

~ysiny = x?logx + ¢

()
The given differential equation can be written as
d_y __tan2x

2s o) = cos? x which is linear differential

equation of first order
—sin 2x

[pare [020
€OS 2x cos? x
2sin 2x dx

- f cos 2x (1 + cos 2x)
dt

:ft(1+t)

-G
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55

56

57

58

= longhere t = cos 2x

1+t
_ cos 2x [ 7r<2 <T[]
B Og1+c032x ' x 2

2
log_co5 2%
edex = ¢ 81tcoszx

CoS 2x coSs 2x
" 14cos2x 2cos?x
-~ the solution is,

cos 2x f cos? x cos 2x

dx + C

ylcoszx 2cos?x

1
=-—-sin2x+C
4sm x

When x =E,y 33
6 8

3V3_ 4 13

8 2x2x3 22 T¢=C¢=0

+y = tan 2x cos? x

(b)
The given equation is reduced to x = e*¥(d¥/dx)

=1 dy
0gx = xy—
dx

1
= fydy =f;logxdx

y? _ (logx)?
2 2
()
We have
HOEFIN
[using Leibnitz’s Rule]
IO
deo
_Y®
do
(@)

dy
x——+ y(logy) =0

f T f y(logy)

= logx + log(logy) = logc

=>xlogy=c

y(1)=e=>c=1

Hence, the equation of the curve is xlogy = 1

(0

+C’

dx

= = cosec?6
1—cos 6 cosx

T 1—cos20

= —2 cosec?0 cot 6

——=+2f(8) co 0 [+ f(8) = cosec?0]

Given, dy _ yiv2

dx y
= f\h}_’_yz dy = [dx
S T =x+c
= (x+c)+y?=1
~ Centre (—c,0), radius=1
(<)

59

60

61

62

{1 + x4/ (x? +y2)}dx + {w/(x2 +y2) — 1}y dy
=0

Sdx—ydy+J(x?+y2)(xdx+ydy) =0
1

=>dx—ydy+5\/(x2+y2)d(x2+y2) =0

Integrating, we have

x—y;+%f\/? dt = c,{t = /&2 +yD)}
Orx—y?2+§(x2 +y2)32 =¢

(d)

Y =102 +1]
Puty = vx

L
1% xdx—vogv v

dv dx
“wvlogv  x
~ log(logv) =logx + logc = logcx

~ lo X= cx
AN gx

(d)
x(1—x?)dy + 2x%y —ax3)dx =0

d
=>x(1—x2)£+2x2y—y—ax3 =0

d
= x(1—x?) % +y(2x% — 1) = ax®
dy 2x*-1 ax3
dx x(1—x2) x(1 — x2)
Which is of the form % +Py=Q
edex

Its integrating factor is

2x%-1
Here P = xx?)
(a)

x2(y+ Ddx+y*(x—1)dy =0
x?dx  y*dy
x—1  y+1

X y
2

=X i xtnx—1)

:f[x+1+

2 yZ
—[7—y+1n(y+1)]+lnc
2 2 _
y +(x—y)+1n<(x 1)C(y+1)>=0
(b)
" 2x(x+1) _ e*’
ffre)—————f() = D2
LF.=el~ 2’“’lx=e ~x
x2 _ dx

~ solution is f(x)e~ (x+1)2
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64

65

= f)e = ——— 1

x+1
Given f(0) =5=C=6
6 +5 2
"'f(x):(xx+1)ex
(b)

It is given that the triangle OPG is an isosceles
triangle

y

(x, )P,

o M G

kX Subnormal

Therefore, OM = MG =sub-normal

d
=>x=y£:>xdx=ydx

On integration, we get x> — y2 = C, whichis a
rectangular hyperbola

(b)
x2/3 4+ y2/3 = q2/3
2 2 dy
S 2134271322
3T T
dy x~1/3
= E = —m
. dy dx
Replacmgaby 5
dx x~1/3
5> —=——
dy y—1/3

:fxl/g'dx:jyl/:“dy

= x4/3 _ y4/3 =c

(@)
dy _ x?+y?
dx 2xy (1)
_ LAy av
Puty =vx dx—v+xdx

-~ equation (1) transforms to
dv  x?+v%x? 1+ v?

””E‘ 2xvx 2v
dv 1+v? 1—v?
:xaz 2v vE 2v
2vdv  dx
1-v2  x

= logx + log(1 — v?) =logC
>x(1-v?)=C

2
:x(l—y—2>=C
x

=>x?—y?2=Cx
It passes through (2, 1)

66

67

68

69

3
-'-4—1=2C:>C=§

3
wx?—yl=c-x=2(x%—-y?) =3x

2
()
_
Slope of tangent = —=
-~ slope of normal = — ax
dy

- the equation of normal is;
Y = dx X
y= dy( x)

This meets x-axis (y = 0), where
dx dy

—@(X—x):X=x+ya
~Gis(x+yZ0)
sGis| x+y—,

dy
.-.OG=2x:>x+ya:2x

_y:

dy
:ya=x=>ydy=xdx
Integrating, we get y?z = x; + %
= y? — x? = ¢, which is a hyperbola
()
The intersection of y —x +1 = 0 and
y+x+5=0is(—2,-3).Putx=X—-2,y =Y —
3

. , ay _ Y-X
The given equation reduces to — =

ax  Y+X
Putting Y = vX, we get
dv vZ+1

X— =
dxX v+1

( v 1 )d dX
=|— — = —
2+1 v+ T X
= —%log(v2 + 1) — 2tan~! v = log |X| +constant

= log(Y2 + X?) + 2 tan‘1§ = constant

+3
= log((y +3)* + (x +2)%) + Ztan‘li— =C

+ 2
(a)
If y = f(x)is the curve,
Y—y= % (X — x) is the equation of the tangent
at (x,y)
Putting X = 0, the initial ordinate of the tangent is
therefore y = xf'(x)
The subnormal at this point is given by y Z—z, so we

dy dy y dy
havey—=y—x—=>—=—
y dx y dx x+y dx

This is a homogeneous equation and, by rewriting

. d d .

itasZE =Y X1 1 5% _X_ 1 weseethatit
dy y y dy vy

is also a linear equation

(b)
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70

71

72

Given,

d x2+y2
Put y=wvx
= % v+x%
v+x%=;%%§
= fl";:z dv = — %
—2%+logv=—logx+logc
—%.f]—z+log|y|=logc
y(1) =1, —-=logc
35 +loglyl = -3
> loge [y] +3 = 2

Again, whenx = x5,y =e

1_ x5 _
1+2—262=>x0—\/§e
(a)
l _dy:dy_y—l
SIOPE = dx x2+x
dy dx
T x2ix

f ay=[(z- ) ax+c

(y - 1)(x +1)
- -
x
Puttingx =1,y = 0,we getk = —2
The equationis (y —1)(x + 1) +2x =0
(@)

1 cos x
mdy ) +sinx x
Integrating, we get
log(y +1) + logk + log(2 + sinx) =0
~k(y+1)(2+sinx) =1whenx=0,y=1
where k is constant
~4k=1lork=1/4
~(+1)R2+sinx) =4
Nowputx =m/2 -~ (y+1)3 =4

) 1

oo y = §

(o)

We have, Z—z = % — cos? G)

- = v _ w
Putting y = vx, so that 1 = VT x—- - weget

dv
v+x—=v—cos?v
dx
dv dx
cos? v x
5 1
= sec‘udu =——dx
X

73

74

75

On integration, we get
tanu = —logx + log C
Y
tan (=) = —1 log C
= tan (x) ogx + log
This passes through (1, 7/4), therefore 1 = log C
So, tan (%) =—logx+1

= tan (%) = —logx +loge

— -1 €
=y = xtan (log (;))
(b)
The general equation of all non-horizontal lines in
xy-planeis ax + by = 1, wherea # 0
Now, ax + by =1

:a%+b=o [Diff. w.r.t. y]

d? .
:@é=0 [Diff. w.r.t. y]
d2
:d—yz=0 [ath]

Hence, the required differential equation is
d?x

dyz
(b)

v _q1_L - 1
Wehave,a— 1 xZ:y—x+x+C
This passes through (2,7/2)
2+45+C=C=1

Thus the equation of the curve is

7
Therefore, 5=

1
y=x+;+1:xy=x2+x+1

(@
X
1 c+1—1 )
=>—+—=0 (2)
y _c+1
1 1—c
y' -
=
y+1
Put value of ¢ in equation (1)
X y
> +3 =1
y'-1_
y'+1 y+1
X0+ D y(y +D_
-2 2y’

e TR

dy dy dy
ﬁ(“a)(y‘xa)—za
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77

78

79

80

(a)
{1__;EL_}d +{_1i___1}d .
PO R (PRSI Rl
2 2
:GE_EQ+(£@LJ:E>=O
x oy

(x—y)?
ﬁ(d_x_d_y) (dy/yz—dx/x2>=0

x (1/y = 1/x)?
. 1 —
Integrating, we getIn |x| —In |y| — =
X xy
= In H + =c
ybox—=y
(b)

Puttingu = x —y, we getdu/dx =1 —dy/dx.
The given equation can be written as
1—du/dx =cosu

= (1 —cosu) =du/dx

du
:f—:fdx+c
1—-cosu
1
:Efcosecz(u/Z)duzfdx+C

= x +cot(u/2) =c
y=C

X
= x + cot

(o)
v=24+B (1)

=#a
dv ()

dar?
Ehmmatlng A between equations (2) and (3), we

get
d%v dv)
dr

rgr == 2(-
~d*v 2 dv
“dr?

(<)

y=e™ satlsflesﬁ - 3 4‘;—2: +12y =0

Then e™(m3 — 3m? — 4m +12)=0

=>m=+2,3

m € N hence m € {2,3}

()

If (0, k) be the centre on y-axis then its radius will
be k as it passes through origin. Hence its
equation is

x2+ (y —k)? =k?

Orx?+y%2=2ky (1)

Trar

dy dy

n 2%+ 2y —2 = 2k —=

XtV dx
x? +y%dy

- —~ by (1

T [by (1]

dy
o2 — 2+ 2_22_
xy=(x“+y y)dx

81

82

83

84

2 _ 2\ _

Or (x? —y*)—=—2xy =0
(©
The given family of curve is x? + y2 — 2ay = 0
(1
Differentiating w.r.t. x, we get 2x + Zy% —
2a2 =0

dx

dy x*+y*d
=>2x+2y£——y—y

(D]

=>2xy+ (2y? —x2—y?)y' =0
= (2 —x2)y" +2xy =0

= (x? —y)y" = 2xy

(@)

Given

S ax 0 [Using equation

’ Ccli_Jt/ B (111:)3] - (1+t) and y(0) =
IF = o ~(T)dt = o~ J(1-Tig)ae
— e—t+10g(1+t) — e—t(l + t)
=~ Required solution is
ye t(1+1¢) = fﬁe‘f(l +t)dt + ¢

=[etdt+c
= ye t(1+t)=—et+c
Since, y(0)=—
= c=0
_ 1
Y= (1+0)
1
= y(1) =—3
(@)
dv k B
dt m &
dv k mg
=% =m0
dv k

T U+mglk  m

=>log(v+%) = —%t+logc

m
> v +Tg = ce~k/mt

k mg
=V =ce “mt— 2

k
(a)
Tangent at point PisY —y = — i X —x)
wherem = &
dx

LetY =0=>X=my+x
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86

87

P(x,y)

G

o my + x

According to questions, x(my + x) = 2(x% + y?)
d_y x +2y

™ (homogeneous)
Putting y = vx, we get
dv 1+ 2v?
Sv+x——=
dx v
dv 1+ 2v? 1+v
S x = —v=
v
f vdv
=
1+v2

= Elog(l + v2) =logx + logc,c > 0

= x2 +y? =cx*
Also it passes through (1,0) thenc =1

(b)
dx x+2y°
dy —y
> L= 2y? which is linear
dy y
LF.= el 5% = emtopy = 1
y
~.solution isix = f§2y2 dy =y*+c
X y2+c
y
(@
dy _ 1
dx  xy[x?siny? + 1]
dx
:@—xy[x siny? + 1]
ldx 1
R y sin y?

Putting —1/x2 = u, the least equation can be
written as Z—Z + 2uy = 2y siny?
LF. = e’

~ solution is ue¥” = [ 2y siny2e¥’dy + C

= J(sint)et dt +C

1 ., ,
=§e3’ (siny? —cosy?®) +c¢
= 2u = (siny? — cos y?) + 2Ce™’
= 2 = x%[cos y?2 — siny? — 2Ce™’]

(@)
2y + xy®)dx + (x + x2y?)dy = 0
= (2y dx + xdy) + (xy3dx + x*y3dy) =0

88

89

90

91

92

Multiplying by x, we get
(2xy dx + x%2 dy) + (x%y3 dx + x3y?dy) = 0

1
= d(x%y) + §d(x3y3) =0

3,,3
Integrating, we get x%y + % =c

(a)

av

- = —k4nr? (1)
ButV = Zmr?

d_V 2 dT
== 4 (2)
Hence, ar —K

dt
(9
According to the question
dy
— =k
]

t
Ody
:f—=—kfdt
AV

S 2Jyf = —kt = -

0—-4 ‘
= - —
15

t = 60 min
(a)

The given equation can be written as
xdx+ydy
(v dx — x dy)/y?
xdx + ydy x (ydx — xdy

- ( y? )
= 1secz(x2 +y3)d (x% + y?) = Xd (f)
2 y \y

x
= y? Fcosz(x2 +v?)

cos2(x2 +y2) y

On integrating, we get

1t 2 42 _1<x>2+c

> an(x“ +y*°) = 2\y >
2

Or tan(x? + y?) = % +c

()

Equation to the family of parabolas is
(y — k)2 =4a(x—h)

dy ,
2(y — k) = i 4a(diff. w.r.t. x)

>@y-kZ=2a .(1)

= ( k)d2y+(dy)2 = O(diff. .1t
y Tx? v (diff w.r.t.x)
3
= Zaz 32/ + (%) = 0 (substituting y — k from

equation (1))
Hence the order is 2 and the degree is 1

(@)

Let the equation of the curve be y = f(x)
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94

95

Y y=f(x)

X

o T M
It is given that OT < y
= OT = by

= OM —TM = by

y . —
=>x— e by [+ TM = Length of the

subtangent]
dx

It is linear differential equation
Its solution isg =—blogy +a

= x =y(a—blogy)

()

The equation of a member of the family of
parabolas having axis parallel to y-axis is
y=Ax>+Bx+C (1)

Where 4, B and C are arbitrary constants
Differentiating equation (1) w.r.t., we get
L=24x+B (2)

Which on again differentiating w.r.t.x gives
Y _24 @3

dx?

3
Differentiating (3) w.r.t. x, we get % =0
(a)
dy y y
79" () = $()¢"(x)
LF.= e/ #" ®dx = 0600

Hence, the solution is

ye¢(x) = f ed’(x)(p(x)qb"(x)dx

= [e't dt,where p(x) =t

=tet —et +c

= $(x)eP® — e 4 ¢

cy=ce ®® +p(x) -1

(a,b,c)

a.f(Ax,y) = ,11()(—_” =2 f(xy)

2(x2+y?)

= homogeneous of degree (—1)

b.f(Ax, Ay) = (Ax)/3(Ay)~2/3tan™! 5

A~ 1/351/3y-2/3 tan-1%

= 151, )

= homogeneous

c.f(ix, Ay) = Ax(lnw/)lz x?2+y?)—1In Ay) +

Aye*/y

zﬂxbn<£151122>
Ay

+ Aye

x/y

= A[x (lnm—lny) +yex/y]

=Af (xy)

= homogeneous

d.f(Ax, dy) = Ax [ln AXA(x+Y)

= non homogeneous

222x24)2y2
—y] + 2%x2 tan

x+2y
3x-y
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97

(a,b)
Let P(x,y) be any point on the curve. Length of
intercept on y-axis by any tangent at P(x, y)

— —y—
=0T =y—x Tx
Y
P(x,y)
T
X
0] M
=~ Area of trapezium OMPTO = %(PM + 0T)OM

_1<+ dy)><
_Zy y xdx x

1(2 dy)
y xdx X

-2
Given, area of trapezium OMPTO = %xz
1 dy 1
—| 2v — —_— =+ - 2
=z 2( YT X ) TR
2 dy +
—1 — _— =
yox dx +*
P +1
dx X

Which is linear differential equation

An IF= ef—z/xdx = e~2Inx _ 1

xZ
.'-Thesolutionislz=fi%dx+c=il+c
X X X
>y =4x+cx?
>y=cx?+x

(o)
dy 2 dy
(@) =0

By verification we find that the choice (c), i.e.,
y = 2x — 4 satisfies the given differential
equation

Alternate

dy 2 dy
(a) A ty=0
> & o 2 (g

dx
Let x2 — 4y = t?
=2 4dy = 2t dt
X dx " dx
. ) dy  dt
x dx ~ dx

Then equation (1) changes to x — t% =xtt

=>£=ilort=0
dx

>t=+x+corx?=4y

= x?2 —4y = x% + 2cx + ¢?
= —4y = +2cx + c?

Forc =4

4y =48x —16o0ory =2x —4

98

99

100

101

102

(a,b)

dy y dy dx 1 1+l y 1

—_— = — —_——=— = —_—— = — = @éx

dx x?> y «x? ny xTne=LTe
1

=y =cex

Comparing withy = ae™"* + b,a € R,b =0
(ac)
y% = 2¢c(x +c)
Differentiating w.r.t. x, we get
2yy' =2c=>c=yy'
Eliminating c, we get
y? = 2yy1(x +\Jyyr) or (v = 2x yy1)* = 4y°y}
It involves only first order derivative, its order is
1 but its degree is 3 as y3 is there
(a,d)
The given differential equation is
yo(x2 + 1) = 2xy, = i]/—i = xZZ-JIC- T
Integrating both sides, we get
logy, =log(x?+ 1) +logC
>y, =Cx*+1) (1)
Itis giventhaty; =3atx =0
Putting x = 0, y; = 3 in equation (1), we get
3=C
Substituting the value of C in (1), we obtain
y1=30*+1) (2
Integrating both sides w.r.t to x, we get
y=x3+3x+C,
This passes through the point (0,1). Therefore,
1=20_,
Hence, the required equation of the curve is
y=x3+3x+1
Obviously it is strictly increasing from equation
(2)
Also f(0) = 1 > 0, then the only root is negative
(a,b)
2

y(j—i) + ("_3’)%_’“ =0
_ 4y _ (v —x) +/(x —y)? + 4xy

dx 2y

d Ca . .
= d—z = 1 which gives straight line

d X . . .
Or 2 = —Z which gives circle
dx y

(cd)
The equation of tangent at (x, y) is

voy=2 X —x)
Y= ax X
. . dx
Points A and B are respectively ( X=Y o 0 )

and(O,y—x Z—z).
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PA _ 2
Now—=I

PB
= (PA)? = 4(PB)?

dx\* ) dy\?
:(ya) +y? =4 |x?+x? (dx)

dy\* "
=>4x2<a) +(4x2—y2)<a> —y?2=

(2
ﬁ —_—
dx
(2 = 4x?) £ /(4x? — y?)? + 16x%y?
- 8x?
- £ (x+y?)
- 8x?
> (B ~Zor(2) - -
dx)  4x? or ax)
dy y
=+
dx ~ 2x
= 2Inly| = tIn |x| + ¢
y?
=>In—=1Inc
|x|
orlny?|x| =Inc
2 _ 2|, —
= y* =cilx|or y*lx| = c;
103 (a,b)
We have length of the normal=radius vector
dy 2
=y |1 (—) =x2+y?
y 1+ dx x“+y
d 2
=>y2<1+<—3:) >=x2+y2
dvn2
(8 -
Y \ax x
dy
>x=1y—
=L dx
I dy dy
X =y -orx=-—y—
= xdx —ydy = 0orxdx + ydy =0
s>x2—y?=corx?+y%=q¢
Clearly, x? + y? = c, represents a rectangular
hyperbola and x? + y? = ¢, represents circles
104 (a,c)
We have, [(by + k)dy = [(ax + h)dx
by? ax?
or——+ky=—+hx+c
Clearly, fora = —2,b =0
and fora = 0,b = 2
It represents a parabola (v = ax? + bx + ¢)
and x = ay? + by + c represents a parabola.)
105 (a)

Slope of the normal at (1,1) = —%

Slope of tangentat (1,1) = a

. (dy)
e, |— =a
dx (1,1)

106

107

108

. dy. .
Since d—z is proportional to y,

dy
—=K
dx Y
d
—y=de

= logy=Kx+C

= y = eX¥*C = AKX where A = e€
It passes through (1,1)

w1=A4eX ~nA=e7K

Ly=e -K ,Kx _ eK(x—l)

(b)

(x2y2 = 1)dy + 2xy3dx =0

= xzyzdy + 2xy3dx = dy

d
= x2dy + 2xy dx __y

=>fd(x y)—f—+c

e

>x y—_—1+c
= x%y?=—1+cy
ie,1+x%y2=cy
(a)

We have (x — h)?2 + (y — k)? = a? (1)
Differentiating w.r.t. x, we get

2e-h) 420 -2 =
X Y dx
d
>@-h+-==0 (2
Differentiating w.r.t. x, we get
dy\? %y _
1+(Z) +-02=0 3

2
From equation (3), y—k=— (HTP), where

=
T ax
_ 4y
1= ax?
Putting the value of y — k in equation (2), we get
1+p?
P )
q

Substituting the values of x —h and y —k in

equation (1),
We get

2\ 2 2
<1J;p> (1+p?) =a? :>[1+<Zz)]

2
dx?

Which is the required differential equation

3

(a,b,c)
We have f"(x) = g”(x). On integration, we get
ffG=g'x+C (1)

Putting x = 1, we get
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111

112

ff)=g(H)+C=>4=2+C=>C=2

10 = g/(x) + 2

Integrating w.r.t.x, we get f(x) = g(x) + 2x + ¢;

(2)

Putting x = 2, we get

f2)=g2)+4+c;>9=3+4+c;,>c, =2

~ f(x) = g(x) + 2x + 2. Putting x = 4, we get

f(4) —g4) =10

| f(x)—g)|<2=2x+2|<2=>|x+1| <1
=>-2<x<0

Also f(2) =g2)=>x=-1

f(x) —g(x) = 2x has no solution

(a,b)
. (dy dy R
x—sm(dx Zy)::»dx 2y =sin" " x
dyy _ dy
—_ 2 = 1 (—) _— x=2y
X y og dx = dx e
(a)
@ _ @Ry kydy = (ax+ h)d
dx _by+k Y y = (ax +h)dx

y? a
:>b7+ky=5x2+hx+C
For this to represent a parabola, one of the two
terms x2 or y? is zero
Therefore, eithera = 0,b # Oora # 0,b = 0
(a,d)
Taking x = r cos 0 and y = rsin 6, so that
x2+y2=r? and% =tan6,
Wehavex dx +ydy =rdr
andx dy —y dx = x?sec?0 d6 =r? d@
The given equation can be transformed into

rdr |[a? —1?
r2d0 r2

=@

ﬁ —
de
dr

Integrating both sides, then we get

do

=/ (x% + y?) = asin{tan"1(y/x) + ¢}
= /(x2 + y?) = asin{tan"1(y/x)+constant}
Also, from Eq. (i),
tan~! (X) = isin‘1 (—'(xz+yz)> - c}
x a

=y = xtan {sin_1 (M) - c}

a

113

114

115

116

117

o (£222) o
= x tani{sin — | + constant

a

(a,d)

The D.E. can be re-written as
xdx +ydy  xdy—ydx

VI-(2+y?)  Jx2+y?

Since d tan~1(y/x) = %,

and d(x? + y?) =
2(xdx + ydy)

%d(xz+yz) __ xdy-ydx _
VaZ4y2[1-(x2 4y xP+y?
d{tan™ (y/x)}
Put x? + y? = t? in the L.H.S and get

L~ dgan /)
———— =d{tan X
tvV1l —t? Y
Integrating both sides, we get
sin"lt =tan"(y/x) + ¢

i.e,sin"1/(x2 +y2) =tan"(y/x) + ¢

(a,b,d)

d :
d—i’ + ycos x = cos x (linear)

-~ we have

LLF.= eJcosxdx — psinx
= solution is y e51% = [ S1"* cos xdx = e5IN¥ + ¢
Whenx =0,y = 1thenc =0
= y = 1. Hence options (a), (b),(d) are true
(a)
Obviously (a) is linear D.E. with P = iand
- y - dy | 4x _
Q=logxy (dx)+4x—0:dx+ " =0

Hence not linear

(2x +y?) (Z—z) =3y

dx 2x y?
5> —=—+=
dy 3y 3
2
dx _ 2 _ ¥ which is linear with P = Z and
dy 3y 3 3y
_r
Q= 3
(b)

We have y Z—z = k (constant)

2
=>ydy=kdx:>y7=kx+C:>y2=2kx+ZC
= y?2 = 2ax + b, wherea = k,b = 2C
(9
y = (C1 + Cy) cos(x + C3) — Che**Cs
= (C; + C3) cos(x + C3) — C,e’se*
= Acos(x + C3) — Be* [Taking C; + C, =
A, Ches = B]

Thus, there are actually three arbitrary constants
and hence this differential equation should be of
order 3
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118 (a,b,c,d)
_dy —2ycotx + /(4y?cot? x + 4y?)
Cdx 2
= y(—cotx + cosec x)

y
s& — = (—cotx + cosecx
Ix ( )

X
= Iny = —Insinx + Intan5+ Inc

X
n*
ctan; __¢c
sinx 2c052§

c

S>y= (D)

~ 1+ cosx

On solving, c;—y = —(cotx + cosec x)dx, we get
c

:yzl—cosx

= x =2sin™?!

ST

Also from Eq. (i),

c
x = 2cos™ ! (—)
2y

119 (d)
__sinx

. dy 1
Given,—+-y =
’ dx + xy

x2
1
2IF=el3¥ = x

dt+c

. . x sint
= Solution is xy = ['=

On putting x = 1, 2 respectively, we get

Isint
c=2-— —dt

0 t

1 (*sint c
= = — —_— —
Y3, Tt
1 xsintd 2 1 (lsint
x), t x xJ, t
2 1 (*sint
=242
x xJ; ot

1 (?sint
ORNY
2), ¢

120 (d)

Statement 2 is obviously true. But statement 1 is

falseas 2x — 3y + 2 = log (Z—z)

N (d_y) = ¢2%-3Y*2 which has degree 1
dx

121 (a)

122

123

124

The equation of circle contains. There
independent constants if it passes through three
non-collinear points, therefore statement 1 is true
and follows from statement 2

(d)

vy =(cie% + cze4)e* = ce* (say)
d

d_gc] =ce*=y

~ Orderis 1.

(a)

Letc; + ¢, + c3e“4 = A constant

. d Jyz-1
dx  xVx2-1

J‘ dy f dx
= =
yJy?—1 xVx? —1

1

=>secly=seclx+c

2

Atx=2,y=ﬁ

T[Tl.'+
= —=—
6 3¢

T
>c=-——
6

— T
Now, y = sec (sec Tx — E)

1 V3
7)

= cos | cos™1—— cos™
x

1 \/§+1 . 1
= - = — —_ —_—
y 2x 2 x?
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125 (a)
y = Ae*

On differentiating, we get % = Ae*

126 (d)
Xy =v
dy dv
.xa'l'y—a

Then, the given equation reduces to
v 1/dv
Lf@) +xp) (2($ -y ))=0

v dv _0
= —f(0) + ) -~ yb) =

v(f () — d)) dv
= { . } + q)(v)a =0

dx o(v)dv
= =0
X @) - e

Which is variable seperable form.

127 (a)
Letx? +y%2 +2gx +2fy+c=0

Here, in this equation, there are three constants.

~ Order =3

*» Circle passes through three non-collinear
points, then we get three constants g, t, c.

128 (b)
From Statement II

Differential equation can be written as

ay  \(Y _x)_
(dx_e><dx_e =0

D _ oxogr o o—x
= —=e‘or—=e
= fdy:Jexdxorfdyzfe‘xdx
>y=e*+cory=—e*+c

=y = c,e* + cye ™ will satisfy the above
equation.

From Statement |

129

130

131

132

9-2_1,
—2737¢
o 9, 1_29
= = —_— —_—= —
¢ 27376
o x* 129
YT

= 6xy =3x3+29x — 6

(d)
- The given equation cannot be written as a
polynomial in all the differentials.

*» Degree of the equation is not defined.

(@)
y = ¢q cos 2x + ¢, sin? x + ¢3 cos? x + c,e?*
+ CSeZX+C6

1 — cos2x cos2x +1
2 ) %( 2 )
+ c,e?* + cgefee?™

=clc052x+cz(

=(cl—%2+62—3)c052x+(62—2+62—3)

+ (¢4 + cse6)e?™

= A, cos 2x + A,e%* + A4

= Total number of independent parameters in the
given general solution is 3

Hence statement 1 is true, also statement 2 is true
which explains statement 1

(b)

Statement 1 is obviously true

Even statement 2 is also obviously true but it does
not explain statement 1

(b)

wy=asinx+bcosx ..(i)

~y'=acosx —bsinx

= y" = —asinx — bcosx = —y [from Eq. (i)]

Page]35



133

134

=y"+y=0

(a)
Equation of the required parabola is of the
formy? = 4a(x — h). Differentiating, we have

2 2
2y3—§=4a:y2—z=2a$(j—z) +y%=0
The degree of this differential equation is 1 and
the order is 2
b.we have y = a(x + a)?

:%: 2a(x+a) (2)

ey

_ X+a

Dividing equations (1) by (2), we get dLy ==

dx

2 d
=>x+a=—y,wherey1=—y
V1 dx

Substituting a = i—y — x in equation (1)
1

x) (%)2 = y:°y = 4(2y -

— (2 _
We gety = (y1
xylyz
Clearly, it is a differential equation of degree 3

d3y

T T dxs

2/3
c. The given equation is (1 +3 Z—z)

+ 3Z—i>2 — 64 (“’3—Y)

dx?

1 3
Cubing, we get (

Hence order = degree = 3
d. We have y% = 2¢(x + /c) (1)

Diff. w.r. t. x, we get 2y Z—i = 2c

=>C=ya

Putting in equation (1), we get y? = 2 (y d_y) X+

dx
(2"
dx

dy dyy?
2— 2y ) = ay?(2)
=z (y Xy dx) y dx
Its order is 1 and degree is 3

(b)
a. y=e" +2e7 %y, =4e*™ —2e7%;y,
16e** + 2e™%;y; = 64e** — 2¢7*

2

Now, y;— 13y, = (64e** — 2e7%) — 13(4e** —
2e—x=12e4x+24e—x

ys — 13y = 12(e** + 2¢7%) = 12y
~K=12andK/3 =4

b. Since equation is 2 degree, two linew are
possible
dy

—=mu
dx

m-19u

m
cy=ur=
y dx

135
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Substituting the value of y and % in 2x*y Z—z +

y4- — 4_x6

m-19u _
dx

We have 2x*u™ mu 4x°

du  4x6 —uy*m
= T 4 am-1
dx 2m x*usm-

For homogeneous 4m = 6 > m :%
and2m—1=2=>m=§

dy=Ax"+Bx™"

d
= 2 _ pmam=1 — Byl
dx
%y
= —>=Am(m — Dx™ % + n(n + D)Bx "2

dx
Putting these values in x? 2y +2x 2 - 12
g dx? dx y

We have = m(m + 1)Ax™ + n(n — 1)Bx™"
12(Ax™ + Bx™™")

>m(m+1)=12orn(n—1) =12

>m=3,—4orn=4,-3

(b)
k=290
“r = K )
ar k dt
> - =—
(T — 290)

= log(T —290) = -kt +c ..(I)

Initially, T = 370 Kand t = 0, then log(80) = ¢
From Eq. (i),

log(T — 290) = —kt + 1og 80

T — 290

log( 80 )z —kt

- T—-290 _ ookt
80

= T = 290 + 80e ¥t

(b)

f(x) < 0andF'(x) = f(x)

= f(x) = cF(x)

=>F'(x) —cF(x) =0

= e “F'(x) —ce ™ *F(x) =0

= %(e‘ch(x)) >0

= e~“*F(x) is an increasing function
= e"¥F(x) = e °(OF(0)
>e “*“F(x)=20
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=>Fx)=0
= f(x) =0 (as f(x) = cF(x) and c is positive)
=>f(x)=0

Also (dj—ix)) <gx)vx>0

- d(gx)
dx
> i (e‘xg(x)) <0
dx
= e *g(x) is a decreasing function
= e *g(x) < e~ (g(0)
= g(x) <0 (asg(0) = 0)
Thus f(x) = g(x) has one solution x = 0
(9

Given equation can be rewritten as
d
y=xp+/A+p?),p =221

Differentiating w.r.t. x, we get

e *g(x) <0

s dp+ 1 ) dp
pP=p xdx 2./1 + p? pdx
:>d—p:OorL:—x

dx /1+p2

x
S>p=corp =
p p T2

= vy = cx + /(1 + ¢?) gives the general solution

andx?+y?=1

As singular solution

(9

Integrating 22 = 6x — 4, we get 2 = 3x2 — 4x +
g 8 dx? ! 8 dx

A

When x = 1,3—1 = 0sothat4 = 1. Hence

& _ 3.2 _
dx—3x 4x+1 (1)

Integrating, we gety = x3 — 2x2+x + B
Whenx =1,y =5,sothatB =5
Thus,wehavey = x2 — 2x2 + x + 5

From equation (1), we get the critical points
x=1/3,x=1

‘s . 1 d?%y.
At the critical point x = 3 ez s -ve

Therefore, at x = 1/3, y has a local maximum
&y
Atx =1, Toz s tve
Therefore, at x = 1 y has a local minimum
1 139
Also f(1) = 5,f (3) = 2=, f(0) = 5,f(2) = 7
Hence the global maximum value = 7
And the global minimum value = 5
(@)
Let N denote the amount of material present at

time t. Then,

N kKN =0
dt B

141

142

This differential equation is separable and linear,
its solution is N = ce®* (1)

Att = 0, we are given that N = 50. Therefore,
from equation (1), 50 = ce¥®,orc =0

Thus, N = 50 et (2)

Att = 2,10 percent of the original mass of

50 mg or 5 mg, has decayed

Hence,att =2,N =50—-5 =45

Substituting these values into equation (2) and
solving for k, we have 45 = 50e*t or k = %logg

Substituting this value into (2), we obtain the
amount of mass present at any time t as

N = 508_(1/20)(ln 0.9)t (3)
Where t is measured in hours
(a)

Here, V) = 100,a = 20,b = 0,ande = f = 5.
Hence

dQ_ 1. _,
ac T20%°

The solution of this linear equation is Q = ce~t/2°
(1)

Att = 0,wearegiventhatQ = a = 20
Substituting these values into equation (1), we
find that ¢ = 20, so that equation (1) can be
rewritten as Q = 20e /20

Fort =20,Q = 20/e

(2)

Equation of tangent is Xi—i: -y - Y% +y=0
perpendicular distance from origin is

y

Y-y:c%(X-X)

~ 1 from (0,0)= x

=x
() +1
V()
(Z—i)z+1 dx
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2

dy dy dy\?
2127 _ A
=X Qu)'*y 2y =ttt Q&)

2-x2 _d
= nyy = d—z (1) (Homogeneous)
Puty = vxin (1)
dv v?-1
v+ Xa =
2v _ dx
Jvz +1 v =- x

fn(w? +1) = —¥fnx + fnc

c
vi+1=—
x

24,2
+x c
Y ;=>y2+x2=cx

%2
Passes through (1,1), then ¢ = 2
x2+y2—-2x=0
For intercept of curve on x-axis, puty = 0
Wehavex? —2x =0orx = 0,2
Hence length of intercept is 2
(2)

Givenz—z—%y = (x —%)
LF.= e 3% = g=tnx = 1

X
Now general solution is given by %

2xlxdy

2
$X=x+—+C
X x
Asy(1)=1=C=-2
2
.-.X=x+——2=>y=x2—2x+2
X X

Hencey(2) = (2)2-2(2)+2 =2

(3)
dy  J&EZ-DO*-1
dx xy

V1

X

dx

f e

Lety2—1=t2:>2ydy—2tdt

x% -1
fdt— f —dx
xVx2—1
J d+J L,
— —x ——dx
Vx2 -1 xVx? —1

Y2 —1=—x2—1+seclx+c
Curve passes through the point (1,1) then the
valueofc =0

Hence the curve is /y2 — 1 = —Vx2 — 1 + sec
(2)
dy 1
szcosy+25inycosy
dx )
@= xcosy + 2sinycosy

-1

=f(x—

X

146
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148

dy
o L.F.=e Jcosydx, — p—siny

+ (—cosy)x =2sinycosy

~The solution is

x-e-Siny — zf e~siny. sinycosy dy

—2sinye~Siny — 2 f(—e‘smy) cosy dx

—e S cosy dy

—2siny e”SInY 4 2]

= —2sinye™SINY — 2¢7snY 4 ¢
ie.x=—2siny — 2+ cesS"¥

= ceS"Y — 2(1 +siny)
k=2
(8)

Equation of tangent at P(x;, y;)of y = f(x)
d
y-m=2F-x) @

This tangent cuts the x-axis so
Y1

Xy = X1 — d_
(@)
“ Xq,X9,X3 ... Xy are in AP
Xy — X1 = —f;—; = log, e given
dy
—y =log,e Tx
dTylogz e = —dx Integrating both sides

log,y = —xlog,e+c
y = ke—xlogez
« y = f(x) passes through (0,2)

>k=2

Ly = 2. e—xlogez
Ly = 21—x

(4)

dy

Ly =1—¢%
dx ¢

P=-1Q=1-¢*
LF. =elPdx = of-1dx — p—x

Ly-e ¥ = fe‘x(l —e Mdx+C
-X _ _,—X l —-2x
ye ™ = —e™* + 2e +C

1
y=-1 +Ee_x+Cex

“x=0y=Yyo
SoC=yo+%
1
y=-1 +Ee‘x+(y0 +1/2)e*

x = ooy - finite valuesoyy +1/2 =0
Yo =—1/2
(4)
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We have 4xe*” =y + 5sin?x (1) dy 1 dzy d( 1 ) dy

Putx = 0, in equation (1), we gety =0 dx dx/dy dx? dy \dx/dy dx
Therefore, (0,0) lies on the curve 1 d*x
Now on differentiating equation (1) w.r.t.x, we T (dx/dy)?dy?
get d*y | (dy dy _
dy dy . Hence x + (dx) dx
4e*Y + 4e*Y (x—+y) =—+410sinxcosx 1 d2x 1 1
dx dx Becomes —x - — — =
/ (dx/dy)3dy? * (dx/dy)? dx/dy
>y'(0)=4 d?x dx d?x | (dx
149 28) 0”@‘”(@) ‘0=>x—+(y) =1
—y+2ty=t2 ~k=1
dt N 152 (2)
LF.=e , , , Giveny = tanz
. ey pt? = (202 gF — t
= Solutionis y -et” = [t2et"dt = [tet"dt Y _ sectz Z (1)
etz 1 ) dx 2 dx
. t2 _ t d d’x | dz
ay-ett =t e ar+c LY _ etz . Lx 424
y-e 2 Zje + Now Tz = Sectz oS+ (sec Z) [using
t , (et ) product rule]
y=5-e" deH'Ce_t d*z dz d dz
2 =sec’z- I -—+ = — (sec? Z)—x
Y 1 . 2 _ 1 d%y dz .
tlLTo?_E_tlLr?otetZ_E dz—secz F+(x) -2sec’z-tanz (2)
150 (5 2(1+y) (dy
( ))/ Now 1+=77% 1+y? (dx)
2(1+tanz dz\*
= +(—2)-sec4z-<—)
7 sec” z d
Px,») dz\?
=1+2(1+t ( )
( anz)-sec®z- I
- 2, (42 dz
=1+ 2sec Z(dx) + 2tanz - sec Z(d) 3)
- Y From (2) and (3), we have RHS of (2)= RHS of (3)
OP = OM 2, 22 _ 1+ 2sec? (dz)z
. = sec’z o5 = sec”z{ -~

Y d? d

Y xdx Xty :dxi—cos z+2<di)
) 2

dy _y—yJx*+y k=2

dx X

dy y V\?
—Z=-2Z_ 1 z

dx x +(x)
Put==vsy=vx—=v+ %

log(v+ 1 +v2) zlogg
-'-v+\/1+v2=§

2 ¢
Yy 1+ =S
x x%2 x

y+x2+yt=c

Hence curve is parabola, which has eccentricity 1
151 (1)
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