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THINGS TO REMEMBER
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Differential equation

g‘l H=0
dy :
dX_Y5Y(O)_1

d’y

SItY=0y0 =0,y ©)=1
d’y dy

o Y0 =2y O=1

9X+ =2,y(0)=3
dx y= 9Y()_

2

d%y
EX—2+y=0,y(O)=1,Y’(0)=1

d2

TY=0y©=2¥(©)=0

Function

y = log x

y=¢e

y = sin x

y=¢e+1

y=e*+2

y =sin X + cos x

y=ex+e—x
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17 dz—y3g+2— =Ly (03 ICA e
A Cdx =0y =1y (0 y=ette
d’y _d
e #‘2§+y=0,y(0)=1,y'(0)2 Y = xe¥ + e
EXERCISE-1

. Determine the order and degree of each of the following differential equations. State also if they
are linear or non-linear.

{1+ (dy/dx)’}" K . d’y dy
O gy W) &2 dx
B - dy _1
(iii) y_dx+dy/dx (iv) y+dx =2 _fydx

2. Ineach of the following differential equations indicate its degree, wherever possible. Also, give the
order of each of them.

dy . dy] d’y
s —+sin] — [=0 sy ) dy/dx 2 = O
(i) ix sl ( i (i1) o +e +y
d'y . (d¥ ) d%y dy
(iii) @+sm(§ =0 (iv) oy +cos ax =0
3. Form the differential equation representing the family of curves y =Acos (x + B), where A and B
parameters.

4. Form the differential equation of the family of curves y = a sin (bx+c¢),aand ¢ being parameters.
Form the differential equation corresponding to y? = a (b — x) (b + x) by eliminating parameters a
and b.
6.  Find the differential equation of all circles touching the
(i) x-axis at the origin
(i) y-axis at the origin
7. Obtain the differential equation of all circles of radius r.
Find the differential equation of all the circles in the first quadrant which touch the coardinate axes.
9.  Find the differential equation of family of paarbolas having vertex at the origin and axis along
positive y-axis.
10.  Find the differential equation of the family of ellipses having foct on y-axis and centre the origin.
11.  Show that the differential equation representing one parameter family of curves (x? — y2) = ¢ (x2 +
Y2 is (x* - 3xy?) dx = (33 — 3x%y) dy.
12.  Represent the following family of curves by forming the corresponding differential equations (a, b
are parameters) :

il

&

X X2 2
O Lty @ ™!
(i) (y-b)P=4(x-a)
13. Find the differential equation of the family of curves, x = A cos nt + B sin nt, where A and B are
arbitrary constants.

14, Form the differential equation corresponsing to y2 — 2ay + x? = a2 by eliminating a.
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Form the differential equation of the family of curves represented by the equation (a being the
parameter) :

@ (@x+aPl+yl=a?

(i) (x-a)P-y?=a?

(iii) (x —a)?+2y?>=a?

Represent the following families of curves by forming the corresponding differential equations (a,
b being parameters) :

i x*+y?=a? (i) x2 — y? = a2

(iii) y? = 4ax (iv) X2+ (y-b)2 =1
2 2

V) x-a?-y’=1 (vi) :—2—13;—2=1

(vii) y2 = 4a (x - b) (viii) y = ax®

(ix) x2+y?=ax? (x) y = e®

Form the differential equation representing the family of ellipses having centre at the origin and
foci on x-axis.
Form the differential equation of the family of hyperbolas having foci on x-axis and centre at the
origin. '
Form the differential equation of the family of circles in the second quadrant and touching the
coordinate axes.

2

Show that xy=ae* + be™ + x2 is a solution of the differential equation Xd—x}; +2 a%—xy +x2-2 =0.

Verify that the function y = C, €™ cos bx + C, e* sin bx, C,, C, are arbitrary constants is a solution

2

d d
of the differential equation xd—);— 2a£ + (a2 + b%) y =0.
X

2

d
Show that the function y = A cos x + B sin x is a solution of the differential equation d_x};— +y=0

d2 )
Show that the function y = A cos 2x — B sin 2x is a solution of the differential equation o A 4y=0

dx?
. . . . . d’y _dy
Show that y = €* (A cos x + B sin x) is the solution of the differential equation §—2&+2y =0

LAY dy
Verify that y? = 4a (x + a) is a solution of the differential equations y{l _(&) }= 2X’&

-1 d2 d
Verify that y = ce™ *is a solution of the differential equations (1 + XZ)EX—Z+ (2x - l)d_)}:= 0
. G . . : &y dy
Verify that ye™** * satisfies the differential equation (1 — x) o Xax oMY= 0
N 2 . g . . 2 2 d2y dy
Verify that y = log (x + \/x? + a2 )* satisfies the differential equation (a + x )&2— + X e 0
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Show that y = €™ + as + b is solution of the differential equation e* i

y
7= 1

For each of the following difereential equations verify that the accompanying function is a solution
in the mentioned domain (a, b are parameters).

Differential equation Function
: dy
(i) Y y=ax,x € R~ {0}
d
(ii) x+y£=0;xeR,y¢0 Y= 1a’-x*,X € (-, a)
(iii) xﬂ+ =y% x € R - {0} = x € R~ {a}
dx y=¥s y X+a :
vy 23 —ax+b+ =, x € R— {0
(iv) XE—I,XGR—{O} y = ax ox’ X € - {0}
dy Y’ 1
(v) y=(§),xeR,y20 y=z(xia)2,xeR
Verify that the function defined by Yy =sin X —cos X, X € R is a solution of the initial value problem
dy _ .
i =smx+cosx,y(0)=-1.
Solve :
dy X 7N B R X
0 = = + X = (X _ a=X
O 3=z (i) (€ + &)~ = (e*~ &)

d 1
Solve the following differential equationa%= xX2+x -~ X7 0

. . . . dy 1l-cosx
Solve the following differential equation —- =
dx 1+cosx

d
Solve the following differential equation % =tan"! x

1d
Solve the following differential equation = Eii= tan! x, x # 0

3n
Solve the following differential equation (sin x + cos x) dy + (cosx—sinx)dx=0,x#nn+ R
neZz
L : . dy 1
Solve the following differential equation ~—— x sin’x =
dx xlog x

Solve the following differential equation J1-x*dy =x dx
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52.

, d ‘
Solve the following differential equation (1 + x2)§— x =2 tanIx

d
Solve the following differential equation (x> + x% + x + 1) d_)); =2x2 + x
Solve :
o Gy 1 . dy ‘ n
(l) dx—y2+siny’y7&0 (11) dx_SQCY=y¢(21}+1)§,nEZ

dy
Solve : dX+y—1

d
Solve the initial value problem EE +2y2 =0, y(1) = 1 and find the corresponding solution curve.

Solve :

d
G (x+ 1)§= 2xy

(i) cosx (1 +cosy)dx—siny (1+sinx)dy =0
Solve :
(i) sec?xtany dx + sec’y tanx dy =0

X 2 Y=
(i) e*\1-y*dx+ Xdy—O
Solve the differential equation (1 + ¢*)dy + (1 + y?) e* dx = 0 given that whenx =0, y = 1.
Solve :
i) &-yxHdy+ (> +x%y?)dx=0
(i) 3eXtanydx+ (1 —e¥)sectydy=0

Solve :
LA
(i) sin’x dy -~ sin y
L dy 1=y
—+ —
(i) dx 1-x2 2
Solve ;
dy .
i —_— -Y 4+ 2 ey
(1) ax € X“ €
L dy 14y’
(i) dx  1+4x>

d
Solve §= y sin 2x, it being given that y (0) = 1.

n
Find the equation of the curve passing through the point ( 0, Z) whose differential equation is sin x

cosy dx + cos x siny dy = 0.
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69.

70.

Solve the following initial value problems :

i) (x+ 1)3—)};= 2¢Y -1, y(0)=0

.. dy dy
(ii) y-xg =2 (1+X2d—xj, y(1) =1

dy y*+y+l1
Show that the general solution of the differential equation i +)}(]2+—)}<,+1= Ois givenby x +y + 1

=A(l - x — y — 2xy), where A is a parameter.

d
Find the particular solution of the differential equation log (%) = 3x + 4y given that y = 0 when x

=0

In a bank principal increases at the rate of 5% per year. In how many years Rs. 1000 double itself.
Find teh equation of the curve passing through the point (0, —2) given that at any point (x, y) on the
curve the product of the slope of its tangent and y coordinate of the point is equal to the x-coordi-
nate of the point.

At any point (X, y) of a curve the slope of the tangent it twice the slope of the line segment joining
the point of contact to the point (—4, -3). Find the equation of the curve given that it passes through

(_27 1)
N : : dy
Slove the following differential equation (x — 1)&= 2 xy

Slove the following differential equation (1 + x?) dy = xy dx
Slove the following differential equation x cos y dy = (x e* log x + &) dx

d
Slove the following differential equation J] +x7+y? +x%y? + xya% =0

Slove the followine differential equation S & G X +sin2x)
ove the following ditferential equation 5 y(210gy+1)

dy x(2logx+1)

Slove the following differential equation ——=-;
dx siny+ycosy

) ) . dy cosxsiny
Slove the following differential equation —— +———— =
dx cosy

Slove the following differential equation (y + xy)dx + (x — xy)’dy = 0
Slove the following differential equation (xy? + 2x) dx + X%y +2y)dy=0

d
Slove the following differential equation y(1 — x2)§= x(1 + y?)

. . d
Slove the following differential equation £= ytanx,y (0) =1

d
Slove the following differential equation 2xa-)}z,= Sy, y(1) =1
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d
Slove the following differential equation £= 2eXy2, y(0) = -1

d s
Slove the following differential equation cos y§= e*, y(0) = )

d
Slove the following differential equation £= 2xy, y(0) =1

d T
Solve the differential equation xﬁ +coty =0, given that y = then X =R/

d
Solve the differential equation (1 + x2)£+ (1 +y%» =0, given that y = 1 when x = 0.

: : . dy 2x(logx+1)
Solve the differential equation dx _siny+ycosy’ given that y = 0, when x = 1.
Find the equation of a curve passing through the point (0, 0) and whose differential equation is
d

y .
—=¢¥ sin Xx.

dx

d
For the differential equation xyd—i= (x +2) (y + 2). Find the solution curve passing through the

point (1, —-1).

The volume of a spherical ballon being inflated changes at a constant rate. If initially its radius is 3
units and after 3 seconds it is 6 units. Find the radius of the balloon after t second.

In a bank principal increases at the rate of 1% per year. Find the value of r if Rs. 100 double itself
in 10 years (log, 2 = 0.6931).

In a back principal inreases at the rate of 5% per year. An amount of Rs. 100 is deposited with this
bank, how much will it worth after 10 years (¢° = 1.648).

In a culture the bacteria count is 100000. The number is increased by 10% in 2 hours. In hiw many
hours will the count reach 200000, if the rate of growth of bacteria is proportional to the number
present.

Solve :

d
(i) sin™! (§)= X+y

. dy 2
(ii) X Ax+y+1)

dy
. + el . =),
Solve : (x +y) ax 2

Solve the initial value problem : cos (x + y) dy = dx, y(0) = 0.
Solve the following initial value problems :

i) +y+1D*dy=dx, y(-1)=0

(i) (x-y)(dx+dy)=dx—dy,y (0)=-1
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d
87.  Solve the following differential equations £= x+y+1)?

d
88.  Solve the following differential equations % Cos(x-y)=1

89.  Solve the following differential ti & _1xoy)d
) olve the fo owing diticrential equations dx—2(x—y)+5

d
90.  Solve the following differential equations §= (x +y)?

d
91. Solve the following differential equations cos? (x —2y) =1 — 2&

d
92. . Solve the following differential equations £= tan (x +y)

93.  Solve the differential equation x2 dy + y(x +y) dx = 0, given that y = 1 when x = 1.
94.  Solve the differential equation x+y)dy+x-y)dx=0, given that y = 1 when x = 1.
95.  Solve the differential equation (x2 — y?) dx + 2xy dy = 0; given that y = 1 when x = 1.
96. Solve : x? y dx — (x> + y3) dy = 0

97. Solve : (x2 + xy) dy = (x2 + y?) dx.

98. Solve : (3xy + y?) dx + (x2 + xy) dy = 0.

99. Solve : (x* - 3xy?) dx = (y® - 3x%) dy.

100. Solve : x dy —y dx = \[x? + y2dx

y L y : y y
. 4+ = |ddx — LA A _
101. Solve : y{xcos( J ysm( )} X x{ysm( ) xcos( )}dy—O.

dy y
102. Solve : x VX tan(x)
103. Solve : 2y e¥¥ dx + (y - 3x e¥¥)dy = 0.
104. Solve each of the following initial value problems :

d
Q) 2x2£— 2%y +y2=0,y () = ¢

d
(i) 2xy+y2— 2x2§= 0,y (1) =2,

105. Solve each of the following initial value problems :
() C+y)dx+xydy=0,y1)=1
(i) (xe"+y)dx =x dy, y(1) = 1
(iii) (x> - y?) dx + 2xy dy = 0, y(1) = 1
106. Solve the following differential equation x2 dy + y (x + y)dx =0

y—X

d
107. Solve the following differential equation x—y=
dx y+x

@EEE Gur Super Faculty (PHYSICS by Afroz Sir) [9]
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d
108. Solve the following differential equation Xd_)}; =x+y,x#0

dy y+x

109. Solve the following differential equation e =

d
110. Solve the following differential equation 2=t =2 2y2 + xy

dx
. . . dy y (Y
111. Solve the following differential equation &=;+ sin|

X 5 " X
112. Solve the following differential equation xy log ; dx+4y" —x"log ; dy=10

d
113. Solve the following differential equation (x — y)% =X +2y
114. Solve the following differential equation (2x? y + y?)dx + (xy? — 3x3) dy = 0

d
115. Solve the following differential equation x%— y+Xx sin(%) =0

116. Solve the following differential equation y dx + {X log (%)} dy—2xdy=0

117. Solve each of the following initial value problems :
() (+y)dx=2xydy,y1)=0

(i) xe¥*—-y+x sin(%)= 0

... dy y y
(iii) dx x T cosee 0,y(1)=0

(iv) (¢*-2x3y)dx + (x*-2xy>)dy =0, y(1)=0

d
118. Solve the differential equation %—% =2x2, x>0

d 2
119. Solve the differential equation x log x£+ y = “logx,x>0

d 1
120. Solve the differential equation (x2 — l)d—z+ 2xy = 7

dy i
121. Solve : dx+ysecx tan x( 2)

dy n
e e = 0<x<—
122. Solve : cos xdx+y tan x( 2)
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‘ d _
123." Solve : (x2 + 1)§+ 2xy = [x? +4

d
124. Solve : (1 + x2)%= 2xy — 4x% = 0 subject to the initial condition y(0) =0.
125. Solve each of the following initial value problems :
. dy 2x 1 B
O &Y T Wy YO =0
(i) 2+1)y-2xy=x*+2x2+1)cosx,y(0)=0

d
126. Solve:x£+y—x+xycotx=0,x¢0

127. Solve : y dx — (x + 2y?) dy = 0
128. Solve :ydx + (x —y*) dy = 0

e

; d
129. Solve : ( = ‘%Jd—i= 1,x#0

130. Solve each of the following initial value problems :
(i) (x-siny)dy+ (tany)dx =0, y(0) =0
(ii) (1+y? dx = (tan”'y - x) dy, y(0) = 0

d
131. Solve the following differential equation % + 2y = e

dy
— 4 — —3x
132. 47 +8y=5e

133 g+2 =6¢*
Cax T e

134 g+ =xex x>0
Xty =xeNx
dy 4x 1

ax e ey 0

135.

136 d—y+ =x1
.xdx y=xlogx

137 xd—y— =(x-1)e*
Rax Y

138 S t 2 si
C g ytanx-2sinx

d
139, (1 + x2)§+ y = tan! x

140 EX+ tan x =
¢ g Ty tanx = cos x
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141.

142.

143.

144.

145.

146.
147.

148.

149.

150.

151.

152.

153.

dy
&-=ycotx=xzcotx+2x

dy
+ w2y—— — atan~Ix
(1 X) g ty=e
dy
2 . tan‘ly—=
(1+y) + (x~ ey == 0

d
(1+3) e 2xy = (2 +2) (2 + 1)

d—y- = xeX
dx y

y
—_ = 4x
dx 2y = xe

Find one-parameter families of solution curves of the following differential equations : (or Solve
the following differential equations)

i 1 d_y+ =21
@) xogxdX y =2 log x

d
(ii) x§+ 2y = x2 log x
Solve each of the following initial value problems :
dy v

1) d—x+y=xcosx+smx,y(5J=l

d
(ii) E)%+2ytanx=sinx;y=0whenx=

S w3

d .
(iii) d_));- 3y cot x = sin 2x; y = 2 when x =

dy
Find the general solution of the differential equation x&*‘ 2y =x%(x#0)

: d
Find the general solution of thedifferential. equation % -y =cos X

The surface area of a balloon eing inflated changes at a constant rate. If initially, its radius is 3 units
and after 2 seconds, it is 5 units, find the radius after t seconds.

The temperature T of a cooling object drops at a rate proportional t the difference T - S, where S is
constant temperature of surrounding medium. If initially T = 150°C, find the temperature of the
cooling object at any time t.

Water at temperature 100°C cools in 10 minutes to 80°C in a room temperature 25°C. Find

(i) the temperature of water after 20 minutes.

11
(i) The time when the temperature is 40°C. [Given : logeg =-0.3101, log 5 = 1.6094]

AIM POINTS
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154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

A thermometer reading 80°F is taken outside. Five minutes later the thermometer reads 60°F. After
another 5 minutes the thermometer reads 50°F. What is the temperature outside ?

The doctor took the temperature of a dead body at 11.30 PM which was 94.6°F. He took the
temperature of the body again after one hour, which was 93.4°F. If the temperature of the room was
70°F, estimate the time of death. Taking normal temperature of human body as 98.6°F.

Given: logyﬁ =0.15066, loglﬁ =0.05
123 117

The slope of the tangent to the curve at any point is twice the ordinate at that point. The curve
passes through the point (4, 3). Determine its equation.

The normal lines to a given curve at each point pass through (2, 0). The curve passes through (2,
3). Formulate the differential equation and hence find out the equation of the curve.

The slope of the tangent to a curve at any point (x, y) on it is given by %— cot %-COS %, (x>0,y>0)

T
and the curve passes through the point (1:2). Find the equation of the curve.

Show that the curve for which the portion of the tangent at any point of it included between the
coordinate axes is bisected at the point of contact is a rectangular hyperbola xy = C.
Show that the family of curves for which the slope of the tangent at any point (x, y) on it is
x’ +y?
= B N 2 _ 2 —

2xy 1s given by x* - y? = kx.

Experiments show that the rate of inversion of cane-sugar in dilute solution is proportional to the

1
concentration y(t) of the unaltered solution. Suppose that the concentration is 100 att =0 and

1 :
300 at t = 10 hours. Find y(t).

The surface area of a ballon being inflated,changes at a rate proportional to time t. If initially its

“radius is 1 unit and after 3 seconds it is 2 units, find the radius after time t.

The rate of growth of a population is proportional to the number present. If the population of a city
doubled in the past 25 years, and the present population is 100000, when will the city have a
population of 500000 ? [Given log, 5 = 1,609, log, 2 = 0.6931.]

The population of a city increases at a rate proportional to the number of inhabitants present at any
time t. If the population of the city was 200000 in 1990 and 250000 in 2000, what will be the
population in 2010 ?

dC
If the marginal cost of manufacturing a certain item is given by C(x) = —=2 + 0.15 x.

dx
Find the total function C(x), given that C(0) = 100.
8 s Our Super Faculty (PHYSICS by Afroz Sir) [13]
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166.

167.

168.

169.

170.

171.

172.

173.

Find the equation of the curve which passes through the point (2, 2) and satisfies the differential

M - <2 + —=
equatlon y-X I =Yy Ik

Show that the equation of the curve whose slope at any points is equal to y + 2x and which passes
through the origin is y + 2(x + 1) = 2 2%

Find the equation of the curve such that the portion of the x-axis cut off between the origin and the
tangent at a point is twice the bascissa and which passes through the point (1, 2).

d .
Find the equation to the curve satisfying x(x + 1)% -y =x(x + 1) and passing through (1, 0).

The normal to a given curve at each point (X, y) on the curve passes through the point (3, 0). If the

curve contains the point (3, 4), find its equation.

Radium decomposes at a rate proportional to the quantity of radium present. It is found that in 25

years, approximately 1.1% of a certain quantity of radium has decomposed. Determine approxi-

mately how long it will take for one-half of the orginal amount of radium to decompose ?
[Given log, 0.989 = 0.01106 and log, 2 = 0.6931]

Find the equation of the curve passing through the point (0, 1) if the slope of the tangent to the
curve at each of its point is equal to the sum of the abscissa and the product of the abscissa and the
ordinate of the point.

The slope of a curve at each of its points is equal to the square of the abscissae of the point. Find

the particular curve through the point (-1, 1).
EXERCISE-2

1/4
2 2
Write the degree of the different equation a2:11—}2'={1 +(§J }
X

3
dyY (&
Write the order of the different equation 1+ (_y] = 7[_}2,]
dx dx
v . . dy dy
Write the order and degree of the different equation y = xd—x+ a1+ e

. ' . dYy dy )’ d’y
Write the degree of the different equation @+ X\ ) = 2x? log e

d
If sin x is an integrating factor of the differential equation % + Py = Q, then write the value of P.

What is the degree of the following differential equation ?

dy ; d2y
_— —_—— = X
Sx(de o 6y = log
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10.

11.

128

13.

14.

155,

16.
17.

18.
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Determine the order and degree (if defined) of the following different equations :

. dx Y’ d’s
(1) [d_tj + 3SF =0
(i) y"+2y"+y =0
(i) "7+ (v + () +y5 = 0
(iv) y"+2y"+y =0
V) y'+@)yY+2y=0
d’y dy

Verify the the function y = e~3* is a solution of the differential equation d—2+&— 6y =0
X

In each of the following verify that the given function (explicit of implicit) is a solution of the
corresponding differential equation :

(i) y=e‘+1 y' -y =0

() y=x2+2x+C y-2x-2=0

(iii)) y=cosx +C y +sinx=0

. v Xy

(IV) y= V1+X2 y—1+x2

(V) y=xsinx Xy' =y +x,x*-y? (x#0)and x>yorx<-—y)

d
(vi) y=,/a2_x2,xe(—a,a) x+y£=0,y¢0

Form the differential equation representing the family or curves y = a sin (x + b), where a, b are
arbitrary constant.

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

From the differential equation of the family of hyperbolas having foci on x-axis and centre at the
origin.

. . . . . . d? d
Verify that xy = a eX + b e* + x2 is a solution of the differential equation xd—}; +2 % - Xy +x2 -
X
2=0
. . . C(dyY  dy
Show that y = C x + 2C? is a solution of the differential equation 2 dx + X Y= 0

d
Show that y2 — x? — xy = a is a solution of the differential equation (2 — 2y) % +2x+y=0

Verify that y = A cos x + sin x satisfies the differential equation cos x _y+ (sinx)y=1.

dx
Show that the differential equation of all parabolas which have their axes parallel to y-axis is
dJ
4y o
dx

I+x)ydx+(1+y)xdy=0
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19.
20.

21.

22.
23.

24.

25.

cos y log (sec x + tan x) dx = cos x log (sec y + tan y) dy
cosec X (logy) dy + x?y dx =0

dy sinx+xcosx
dx  yQlogy+1)

For each of the following differential equation, find the general solution : -
. dy 1-cosx
® dx 1+cosx

. dy
(ii) &=,f4—y2 ,2<y<2

Xy ﬂ_ 2 2
(i) 3= +x) 1+
(iv) ylogydx—xdy=20

Yy
(V) dx y=Ly#
For each of the following differential equations, find a particulars solution satisfying the given

condition :

d
6] x(xz—l)d—i= 1,y =0 when x =2

d

(ii) cos(d—i)= a,y=1whenx =0

d
(iii) a%=ytan X, y=1whenx=0

Solve the each of the following differential equations :
i & =2
M K- =x+2
" y
(i) ydx+x log(;) dy—-2xdy=0
(i) - +3y = e
dx

A dy T
(iv) -+ (secx)y=tanx 0<X<5

dy
_ . 2
v) x ix +2y = x* log x

(vi) (1 +x?) dy + 2xy dx = cot x dx
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

.. dy
(vii) (x +y) X 1

(viil) y dx + (x ~ y2) dy = 0 _
Find a particular solution of each of the following differential equations :

dy 1
+ 2 —+ = —, = =
x+x )dx 2xy Tix2:Y 0, where x = 1

Find the equation of the curve passing through the point ( 1,1) whose differential equation is xdy =
(2x*+1)dx, x # 0.
Find the equation of a curve passing through the point (=2, 3), given that the slope 2r of the tangent to

2x
the curve at any point (x, y) is y_z .

d
Find the equation of a curve gassing through the point (0,0) and whose differential equation is i =
e sin x.
Atany point (x, y) of a curve, the slope of the tangent is twice the slope of the line segment joining the

point of contact to the point (-4, -3). Find the equation of the en that it passes through (-2, 1).

x* +y?

. Show that the family of curves for which the slope of the tangent at any point (x, y) on it is 2xy

. : 2 2
Isgivenbyx —y =Cx.

Find the equation of a curve passing throught the point (0, 1). If the slope of the tangent to the curve
at any point (x, y) is equal to the sum of the X-co-ordinate and the product of the x-co-ordinate and
y-co-ordinate of that point.

Find the equation of the curve passing through the origin given that the slope of the tangent to the
curve at any point (X, y) is equal to the sum of the co-ordinates of the point.

Find the equation of the curve passing through the point (0,2) given that the sum of the co-ordinates
of any point on the curve exceeds the magnitude of the slope of the tangent to the curve at that point
by 5. '

The slope of the tangent to the curve at any point is the reciprocal of twice the ordinate at that point
The curve passes through the point (4, 3). Determine its equation.

The decay rate of radium at any tinte t is proportional to its mass at that time. Findf the*ime when
the mass will be halved of its initial mass.

Experiments show that radjum disintegrates at a rate proportional to the amount of radium present at
the moment. Its half-life is 1590 years. What percentage will disappear in one year ?
[Use iz = 0.9996]

A wet porous substance in the open air loeses its moisture at a rate proportional to /  the moisture
content. If a sheet hung in the wind loses half of its moisture during the first hour, when will it have
lost 95% moisture, wheather conditions remaining the same.

%ﬁ% Our Super Faculty (PHYSICS by Afroz Sir) [17]
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EXERCISE-3
1.  The differential equation obtained on eliminating A and B fromy=Acoswt=Bsin o t, is
@ y'+y=0 (b) y"' -’y =0 () y"' = -0y @y +y=0
: . . dy ax+g :
2. The solution of the different equation e by +1 represent a circle when
(a a=b (bya=-b (c)a=-2b (d)a=2b
3.  The order of the differential equation satisfying J1-x‘a+ \/1 —y* =a(x®—y?) is
(@ 1 (b) 2 (c)3 (d) 4
X2 y2
4.  The differential equation of the ellipse —2-+b—2= Cis
a
(a) y_""‘z"_l:() (b) y_"_l__y_'+l=0 (c) Y—H*L"lzo (d) none of these
y'y x yhy x yhy x
. . . . dy yoo,
5. Solution of the differential equation d_x+ o Sinxis
(a x(y+cosx)=sinx+C (b) x(y—cosx)=sinx+C
(¢) x(y+tcosx)=cox+C (d) none of these

d
6.  The solution of the differential equation 2xd—i =y+x tan%, is

X X
(@) sin; =x+C (b) sin% =Cx (c) sin; =Cy (@) si % =Cy

xel

d
7.  The solution of the differential equation Y Y, is
dx x o' ( y ]

X
Y_ Y y_ Y

(a) ¢(Xj—kx (b) X¢(x)—k (c) ¢(Xj—ky (d) y¢(XJ k
8.  The solution of the differential equation x dx +y dy = x? y dy — y? x dx, is

(@ x*-1=C{+y? b x2+1=C1-y?

© x*-1=C1+yd) @x*+1=C0 -y

d 2 2
9.  The solution of the differential equation (1 + x2)§= X—-qui , is
2
(@ tan!x—tan!'y=tan! C (b) tan"! y — tan”! x = tan! C
() tanly # tan"! x =tan C (d) tan! y + tan”! x = tan”! C

d
10. What is integrating factor of d_)}; +ysecx=tanx ?

(a) secx +tanx (b) log (sec x + tan x) (c) e¥°* (d) sec x
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e

11.  Which of the following differential eauations has y = C, e* + C, e as the general solution ?
dy dy &y, dy o

12. Which of the following is a homogeneous differential equation ?

(a) 4x + 6y +5)dy—Qy +2x +4)dx =0

(b) xydx—(x*+ y)dy =0

(¢ (x*+2y?)dx+2xydy=0

@ yrdx+(x*—xy-y)dy=0

d

13. The general solution of a differential equation of the type Ei_+ P,x=Q, is

(a) yef"'dy = I{Q1 efp‘dy}dy+c

» v =flo ef"“‘*}dy+c

© IP‘dy = I{Ql ejpldy}dy +C

@ s gkiiia_ J'{Ql eIP‘dx}dx+C
14. The general solution of the differential equation e* dy + (y €* + 2x) dx =0 is

(@ xe&+x*=C b)xeY+y?=C ()yex=x*=C dyer+x2=C
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