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8.1 Differential Equations:

Definition: An equation involving
dependent variable(s), independent variable
and derivative(s)of dependent variable(s) with
respect to the independent variable is called a
differential equation.

For example :

d
1) d—i+y:x

2
2) xzﬂ+xﬁ+y=0

4) rﬂ+ee =8
do

2

5) /1+d—y:d—f
dx  dx

6) xdx+ydy=0

8.1.1 Ordinary differential equation

A differential equation in which the
dependent variable, say Yy, depends only on one
independent variable, say X, is called an ordinary
differential equation.

8.1.2 Order of a differential equation

It is the order of the highest order derivative
occurring in the differential equation.

ﬂ+y=x 1s of order 1
dx
2
x2d_{+xd_y+y:0 is of order 2
dx dx

2

d? d

(d_{j +xd—y= 2y is of order 2
X X

2d .
£ e is of order 1
dx

8.1.3 Degree of a differential equation

It is the power of the highest order
derivative when all the derivatives are made free
from fractional indices and negative sign,if any.

For example -

) 1
1) xz[i]]x{] +x%+y20

dx’ d . . . o
o * In this equation, the highest order derivative
2 2
3) Zlg} =2t is > and its power is one. Therefore this
t X
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equation has degree one.
2 2

dx’ dx
In this equation, the highest order
d’y
derivative is 7 but to determine the degree of
h

this equation, first we have to remove the cube

root by raising both sides to the power 3.

2 3 2
(%) :1+(Z—yj . the degree of this
X X

equation is 3.

dy 2x+7
3) —=
dc dy
dx
The equation can be written as

2
(@j = 2x+ 7. Now highest order derivative is
dx

d : . .
d_y and its power is two.Hence the equation has
X

degree two.

We have learnt:

To find the degree of the differential
equation, make all the derivatives free from
fractional indices and negative sign, if any.

8.1.4 Solution of a Differential Equation:

A function of the form y = f(x) + ¢ which
satisfies the given differential equation is called
the solution of the differential equation.

Every differential equation has two types
of solutions: 1) General and 2) Particular

1) General Solution:

A solution of the differential equation
in which the number of arbitrary constants is
equal to order of differential equation is called a
general solution.

2) Particular Solution:

A solution of the differential equation
which can be obtained from the general solution
by giving particular values to the arbitrary
constants is called a particular solution.

( SOLVED EXAMPLES )

1)  Verify that the function y = ae* + be®, a,b
€ R s a solution of the differential equation

d’y _dy
—Z 4= =2
dx®  dx Y
Solution: Consider the function
y=ae*+he® ... ()

Differentiating both sides of equation I
with respect to X, we get
dy
— = ae* — 2be*
dx
Differentiating both sides of equation II
with respect to X, we get

2

d’y

F —ae*+4be® o, it
Ix
d’y dy
N LHS= —+—
oW, dx®  dx

= (ae*+ 4 be?®) + (ae* — 2be )
(from II and IIT)
=  2ae*+2be®
= 2(ae*+be®)=2y (fromI)
= R.H.S.
Therefore, the given function is a general
solution of the given differential equation.

2)  Verify that the function y = e* + ax
+ b, where a, b € R is a solution of the

dzyJ
— |=1
dx

Solution: y=e>+ax+b .....c.ccocee. I

differential equation ¢* (

Differentiating both sides
with respect to X, we get

of equation I
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Differentiating both sides of equation II
with respect to X, we get

dzy o

dx? - € )

Consider L.H.S. =¢ 0 =e*(e™
=¢’=1=R.H.S.

Therefore, the given function is a general
solution of the given differential equation.

: EXERCISE 8.1 j

1. Determine the order and degree of the
following differential equations.

d*x (dcY
i —+|— | +8=0
1) dr’ (dt]

a2y (dy )
ii) J +(—y) —a"
dx dx
3

iv)  (y") +2(y") +6y+7y=0

1 FRRE
V) 1+ 5 =(—yj
(dyj dx
dx
2
viy Y79y
dx dx?

d3 1/6
vii) (d_x{j —9

2. In each of the following examples, verify
that the given function is a solution of the
corresponding differential equation.

i) |y =¢*, dy
E_y
iv) |y =1 — logx de_2y:1
dx?
V) |y =ae*+be™ d2y
a’ Y
3 2 R =
vi) [ax*+by* =5 ) d—2y+x dyzz dy
y de a yClx

8.1.5Formation of a differential equation:

By eliminating arbitary constants

If the order of a differential equation is n,

differentiate the equation n times to eliminate
arbitrary constants.

(

SOLVED EXAMPLES )

1.

Form the differential equation of the line
having x-intercept 'a' and y-intercept 'b'.

Solution: The equation of a line is given by,

get,

Lid o ld_ 1
a bdx b dx a
dy —b

T S e, IT
dx a

Differentiating equation II with r. t. X we
2

get, g); = 0 is the required differential
equation.

Obtain the differential equation from the
relation Ax? + By? = 1, where A and B are

Solution D.E. constant.
i) [xy=1logy+|y (1-xy)=y Solution: The given equation is
B e Xnk P AC+BY =1 .o I
X2 —Z —nx Hp +ny=0 Differentiating equation [ twice with
dx dx respect to X, we get,
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d
2Ax+2Byd—y =0
X

Ax+By L =0 1l and
X
d*y (dyY
A+B£y—);+(—yj ] S 11
ax dx
since the equations I, IT & III are consistent
in A and B,
x° y? 1
dy
X — 0=0
4 dx
d’y (dy JZ
1 —+| = 0
4 dx* (dx

d’y dyT dy
x| pEL s, Do
{xl:y dx’ (dx Y dx

2 2
xyd y+x(dyj —yﬂ:O

dx’ dx dx
is the required differential equation.

3. Form the differential equation whose
general solution is X® +y* = 4ax

Solution: Given equation is
X3+ y? = 4ax

Since the given equation contains only
one arbitrary constant, the required differential
equation will be of order one.

Differentiating equation I with respect to X,
we get,
d
3x2 + 3y? Y - 4a
dx
To eliminate a from the equations I & II,

substitute the value of 4a from equation II
inl
d
dx

d
X3 + y3 - 3X3 + 3Xy2 _y
dx

d
that is 26 - Y3 + 3xy? 2 =0,
dx

is the required differential equation.

We have learnt:

To form a differential equation by
eliminating arbitrary constants, if 'n' arbitrary
constants are present in the given equation
then differentiate the given equation 'n' times./

: EXERCISE 8.2 'j

1. Obtain the differential equation by
eliminating arbitrary constants from the
following equations.

i) y=Ae¥*+B.e¥
i) y=c,+ L

X
iii) y=(c, +¢cx)e*
iv) y=ce¥+c.e*

VY=o

2. Findthedifferential equation by eliminating

arbitrary constants from the relation
X2+ y?=2ax
3. Form the differential equation by

eliminating arbitrary constants from the
relation bx + ay = ab.

4. Find the differential equation whose
general solution is x® + y3 = 35ax.

5. Form the differential equation from the
relation x? + 4y? = 4b?,

8.2.1 Solution of a Differential Equation:

Variable Separable Method.

Sometimes, a differential equation of first
order and first degree can be written in the form

fO)dX+g(y)dy =0 .coevvvererenenn. I

where f(x) and g(y) are functions of x and y
respectively.




This is said to be Variable Separable
form, whose solution is obtained by integrating
equation I and is given by

[fx)dx + Jg(y) dy = ¢, where ¢ is the constant
of integration.

Now, we solve some examples using
variable separable method.

( SOLVED EXAMPLES ]
) . .oody 1+y
1. Solve the differential equation — = ——
dex 1+x

Solution : Separating the variables,the given
equation can be written as,

by _ &

1+y 1+x

Integrating both sides we get,
Iﬂ i

l+y_ 1+x

log (1 +y)=1log (1+x)+logc

log(l_'_—yj =logc
I+x

. . . dy
Solution: Given equationis ¥ —X o =0,
by

Separating the variables we get,

& _& Integrating both sides we get,
Xy
&Y
X y

logx = logy + log ¢
logx-logy=logc

log(x/y)=logc .. X-¢
y

Note - When variables are not separated
we use the method of substitution

( SOLVED EXAMPLES )

1. Solve

(2x—=2y+3)dx—(x—-y+1)dy=0, hence
find the particular solution if x =0,y = 1.

Solution : The given equation is
2x—-2y+3)dx—-(x—-y+1)dy=0
X—-y+1)dy=(2x—-2y +3) dx

vy
e —m8 =
1+x dy 2x-=2y+3  2(x=y)+3
e x—-y+1 — x—y+l
2. Solve the differential equation ) . . . .
. < _ This equation cannot be written in variable
3e*dx+ (1 +e¥)dy =0
separable form.
Solution : Gi tion i
ofution : Ltven equation 15 Use the method of substitution.
3e'dx+(1+e)dy=0
© (I+e)dy Putx-y=t
This equation can be written as
L b b
3exx dx+ dy = 0. Cdx dx  dx dx
I+e Using these in given equation we get,
Integrating both sides we get, di 2143
x 1—- —=
[ +f1dy =0 de 1+l
I+e 1 243 _dt
S 3log(l+e)+y=c t+1  dx
d
3. Solve y—X—y =0
dx
-~ )




dt _t+1-21-3 —1-2
dx r+1 r+1
LA

t+2

Integrating we get, I % dt = — [1dx
+

:I% dtzj—l.dx+c

:J.(l_t-i-%j dt:j—l.dx+c

t—log (t+2)=-x+c,
Resubstituting the value of t, we get,
X—y—log (x-y+2)=-x+c¢
2x-y—-log(x-y+2)=c
which is the required general solution.
To determine the particular solution
we have X =0 and y = 1, Substitute in I
20)—1—-1log(0-1+2)=c,

c=-1

2x —y—log (x —y +2) +1=0is the
particular solution.

We have leant:

To solve a differential equation of first

order and first degree, separate the variables
and integrate the equation.

For each of the following differential
equations find the particular solution.

) (x—yx)dx—(y +x%) dy =0,
whenx=2,y=0

. dy

i) (x+1) —=—-—1=2e7,

dx

wheny=0,x=1

ii1) y (1 +logx) dx/dy - x log x =0,
whenx=e,y=¢%

d
iv) ayz(4x+y+1),wheny=1,x:o

8.3.1 Homogeneous Differential Equation:

Definition : A differential equation

f(x, y) dx + g(x, y) dy = 0 is said to be
Homogeneous Differential Equation

if f(x, y) and g(x, y) are homogeneous
functions of the same degree.

For example:

)]

2)

x3dx +y3dy = 0 is homogenecous differential
equation because x®and y®are homogeneous
functions of the same degree.

x?ydx + 8y3dy = 0 is homogeneous
differential equation because X%y and Y3
are homogeneous functions of the same
degree.

8.3.2 Solution of Homogeneous Differential

Equation:

Method to solve Homogeneous Differential
Equation:

g EXERCISE 8.3 ‘j To solve homogeneous differential
equation
1. Solve the following differential equations FXY)AX + 2XY) Y = 0, oo
1) % =Xy +y we write it as
g I ACSY) I
e o oy T
1) E:—k(e—eo) g,y
To solve this equation we substitute
i) (®—yx?)dy+ (y>+xy?)dx=0
y=tx
d dt
iV) y3_@=x@ —y=t+x—
dx dx dx dx
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Then equation II is converted into variable
separable form and hence it can be solved.

Let's note : After solving equation II,
resubstitution t = X will give the required
X

solution of the given equation.

( SOLVED EXAMPLES )

1. Solve: (1+2€y]dx+2€y (l—fjdy:O
y

Solution: The given equation can be written as

X

dy 1+2e’

A x)
T e El—xJ
y

This is Homogeneous Differential Equation
To solve it, substitute y =t X

differentiating with respect to X we get,

equation I can be written as
1

dt 1+ 2e!
T T
v 2e4(1—j
t
dt 142¢

w1
dx o (1— j

¢
—(1+2e% +(z—1)2e“’)

2¢ (1—1)
t

(1+2te% )

Integrating both sides, we get

J-Ze%(l—l/t) Crdv
1420 U x
log [1 +2t(e")] +logx =log c
log[1+2te”]x=1logc
X(1+2te")y=c

Resubstitute the value of t = % We get
x[1+2()/)eyJ =c,
X

X+2ye=c¢

which is the required general solution.

2. Solve: (xX*+y?)dx—2xydy=0
Solution: The given equation can be written as

(X2 +y?) dx = 2xy dy

dy () I
dx 2xy
To solve it, substitute y =t X.

Differentiating with respect to X we get,
dy dt

—=t+x—
dx dx

Equation I can be written as

2 2.2 2 2 2
1 1
t+xdt:(x +tx):x(+t): +1

dx 2xitx 2x%t 2t
xﬁ_lﬂz 17
dx 2t 2t
2 a=t
1—t¢ X

which is variable separable form.

Integrating both sides, we get,

2t dx
J.1—12 dt:J‘?

—log (1 — t?) = log x + logc,

logx+log (1 —t?)=logc




log x (1 —t¥) =log c,

X(1 —t?) =c. Resubstitute the value of t= % ,
we get
2 2 2
X(l—y—zJ:c , _x(x 5 Y ):C
X X
(x* —y?%) = ex
which is the required general solution.
N\

/
We have learnt :

To solve a homogeneous differential

equation, separate the variables using
substitution % =t and integrate it.
: EXERCISE 8.4 j

Solve the following differential equations.
I. xdx+2ydx=0

2. yAdx+(xy+x¥)dy=0

3. xXydx—(x+y%)dy=0

Q_I_ x—-2y _0

dx 2x-y

5. (X®*-y>)dx+2xydy=0
6. Xy dy/dx =x%2+2y?

7. xXedy/dx =x*+xy—y?

8.4.1 Linear Differential Equation :
General Form

The general form of a linear differential
equation of first degree is

where P and Q are functions of X only or
constants.

8.4.2 Solution of Linear Differential
Equation:

To solve i +Py=Q
dx

The solution of equation I is given by

y. (LF.)=]Q. (LF) dx + ¢
where LF. (Integrating factor) = e/®
Let's Note: If given equation is linear in X,

d
that is d—x + P.X=Q, where P and Q are functions
'y

of'y only then its solution is given by
x.(LE)=]Q. (LF.) dy +c,
where LF. = e/

Working rule to solve first order Linear
Differential Equation.

1. Write the equation in the form
dy
— +Py=Q.

o Py Q

ii. Find LF = el

iii. The solution of the given differential
equation is y. (LF.) =JQ. (LF.) dx + ¢

( SOLVED EXAMPLES )

1.  Sol Q—XWL
. 0ved)C y

Solution : Given equation can be written

y
as ——y=x
dx Y

Here P=—-1 and Q =X
LE. = vt _ Ja _ s

Hence the solution of the given equation is
given by

ye = J‘x.e’xdx +c

et = xe1 _J-e 1

dx+c

ye ' =—e " (x+)+c
X+y+1=ce

dy 'y 3
2. Solve —+==x"-3
Ovedx X

Solution : Given equation is of the type.

dy
—+Py=0,
e Y 0




1
where P= 3 and Q =x* -3

[
LF. = el&x=e* =gz

The solution of the above equation is
given by
y.(LE) =JQ.(LE.) dx + ¢
y.x=J0¢=3). xdx+c
xy = J(x*=3x) dx + ¢

5 2
X

Xy = — ———+¢, which is the solution of
5 2

the given differential equation.

/ \
‘We have learnt:

To solve first order Linear Differential
Equation

d
1. wirte the equation in the form - Py=
dx
Q.
ii. Find LF. = e/

iii) The solution of the given differential
equation is y.(LE.) = JQ.(LE.) dx + ¢

E EXERCISE 8.5 ‘j
Solve the following differential equations

1. % +y=e"

1. % +y=3

iii. xﬂ+2y:x2 log x
dx

dy
iv. +y)—=1
iv. (x y)dx
v.  ydx+(x—y")dy=0
dy
i —+2xy=x
vi y

Vii. (x+a)@:—y+(a)
dx

viii. dr+(2r)d0 =846

8.5.1 Applications of Differential Equations

1) Population Growth and Growth of
Bacteria.

If the population (P) increases at time t
then the rate of change of P is proportional to
the population present at that time.

. . dp dp
Thisis —oc p, —=
ai Py
where k is the constant of proportionality.
Integrating jd—p = Ikdt +c
p
log P=kt +c

S P=¢e" = a .eMwhere et =a,

which gives the population at any time t.

( SOLVED EXAMPLES )

1. Bacteria increase at the rate proportional
to the number of bacteria present. If the
original number N doubles in 3 hours, find
in how many hours the number of bacteria
will be 4N.

Solution: Let X be the number of bacteria at
time t. Since the rate of increase of X is
proportinal to X, the differential equation

. dx
can be written as E o X

dx )
7 kx, where k 1is constant of
proportionality. Integrating we get,

&y [Ldt+c

X

Solving this differential equation we get,
logx =kt +c,

X=ae" wherea=¢€................ I

given that when t =0, X = N.

From equation I we get N =a.l,

Also when t =3, X = 2N,

From equation II, we have 2N = N ¢’




ek=21ie e<=2V I

Now we have to find out t when x = 4N
From equation II, we get 4N = N e
4=¢k 22=2B{3=2, t=6.

Hence number of bacteria will be 4N in 6
hours.

2. The population of a country doubles in
60 years, in how many years will it be triple
when the rate of increase is proportional to
the number of inhabitants

(given 109, 3 = 1.5894)
Solution:
Let P be the population at time t.

Since the rate of increase of Pis proportional
to P itself, the differential equation can be

written as d_p o p
dt

dp

= =k

dt P

where k is the constant of proportionality
. dp
Integrating I - = jkdt )
p

logP=kt+cC........ (1)
1) t=0,P=N fromI

we getlogN=0+c,c=logN
i1) whent=60, P=2N,

log 2N =60 k + log N

log 2N — log N =60 k

log2
log 2N/N = 60k, k = 06%
i) Now P=3N, t="?
log?2
from (I) log P = ﬁt +log N
60
log2
log3N—-logN=t —
g g 60
log3
%87 L 60-=t,
log 2

t=1.5894 x 60=95.36 years.

We have learnt :
For growth

If the population (P) increases at time t
then the rate of change in P is proportional to

. .4
the population present at that time 76 €p.

d,
?1; = kP, where k is the constant of

d|
proportionality. Integrating I P - Ikdt ,
p

we get log P =kt + ¢, P = ek’ = a.eM
(wWhere e° = a)

Radio Active Decay:

We know that the radio active substances
like radium, uranium etc. disintegrate with time.
It means the mass of the substance decreases
with time.

The rate of disintegration of such elements
is proportional to the amount present at that time.

If x is the amount of radioactive material
present at time t then

dx

dt
proportionality and k # 0. The negative
appears because X decreases as t increases.

= — kX, where k is the constant of

sign

Integrating we get,
dx
I— =—Jkdt+c
X
logx=—kt+c,x=e™"c=e*e°

X=a.e™ (wherea=¢€°) ............. I

If x_ is the initial amount of radio active
substance at time t = 0, then from equation I

X =a.l, a=X
3

0)

X=X.e™
(s

( SOLVED EXAMPLES )

1.  The rate of disintegration of a radio active
element at time t is proportional to its mass
at that time. The original mass of 800 gm
will disintegrate into its mass of 400 gm
after 5 days. Find the mass remaining after
30 days.




Solution:

If x is the amount of material present at

time t then
d
7); = —kt, where k is constant of
proportionality
a_ —j kdt+c
X
logx=—kt+cC

X = e—kt+c — e—kt _ec

X=a.e X, wherea= € .....ccccorrrn... I
Given whent=0, x = 800
From I we get, 800 =a.1 =a

X=800e™ ..., II
when t =15, x =400 from II
400 = 800 ek
ek = l

2

Now we have to find X, when t = 30
From Il we have
X =800 ¢% =800 (e¢")°
=800 (lf = 890 =125
2 64

The mass remaining after 30 days will be
12.5 mg.

We have learnt :
For decay

If x is the amount of any dacaying material
present at time t then

dx
dt
proportionality and k # 0. The negative sign

appears because X decreases as t increases,
Interating we get

= —kx, where k is constant of

d.
I_x:j—k dt that is log x = -kt + ¢
X

sologx=—kt+c, x=ekre=gHe

oo X=a.e™ where a =e°.

EXERCISE 8.6 'j

@Let's Remember

In a certain culture of bacteria, the rate
of increase is proportional to the number
present. If it is found that the number
doubles in 4 hours, find the number of times
the bacteria are increased in 12 hours.

If the population of a town increases at a
rate proportional to the population at that
time. If the population increases from
40 thousands to 60 thousands in 40 years,
what will be the population in another
20 years?

3
(Given : \/; = 1.2247)

The rate of growth of bacteria is
proportional to the number present. If
initially, there were 1000 bacteria and the
number doubles in 1 hour, find the number
of bacteria after 5/2 hours.

(Given : 2 =1.414)

Find the population of a city at any time t
given that the rate of increase of population
is proportional to the population at that
instant and that in a period of 40 years the
population increased from 30000 to 40000.

The rate of depreciation ?of a machine
t

is inversely proportional to the square of
t + 1, where V is the value of the machine
t years after it was purchased. The initial
value of the machine was Rs. 8,00,000 and
its value decreased Rs. 1,00,000 in the first
year.

Find its value after 6 years.

An equation which involves polynomials
of differentials of dependent variables with
respect to the independent variable is called
a differential equation.




A differential equation in which the
dependent variable, say Yy, depends only on

MISCELLANEOUS EXERCISE - 8 :I

one independent variable, say X, is called 1)  Choose the correct alternative.
an ordinary differential equation. 3
. . . . 1 Th d dd f @ _Q x
Order of a differential equation : It is the . corderand degree o dx A +ye
order of highest-order derivative occuring are respectively.
in the differential equation. a) 3.1 b) 1,3
Degree of a differential equation : It is the c) 3.3 d 11
power of the highest-order derivative when
all the derivatives are made free from 2)  The ordzer and degree of
negative and / or fractional indices, if any. PRI
. . . 14| & =89 are respectively
(i) General Solution : A solution of dx i’
differential equation in which the number
of arbitrary constants is equal to the order a) 3,1 b) 1,3
of differential equation is called a general o) 33 d) 1,1
solution. i
(ii) Particular Solution : A solution of a  3)  The differential equation of y =k, +;2 is
differential equation which can be obtained 7 J e J
from the general solution by giving a) { 2% b) x —Z+2—y:O
particular values to the arbitrary constants. dx dx dx dx
i i i d’ d d’ d
Order and degrhe.e of a differential equation o) i’ Y d) x )2’ Y
are always positive integers. dx dx dx dx
Homogeneous  Differential ~ Equation: . . . _ e
4.  The differential t fy=k ek e™
Definition : A differential equation f(X,y)dx ¢ ditierential equation O1Y = K,ETGE 1S
+ g(x,y)dy = 0 is said to be Homogeneous J? Py d
Differential Equation if f(x,y) and g(X,y) a) —)2;— =e b) g/+_y:0
. dx dx”  dx
are homogeneous functions of the same
degree. 2 2
o o Y2y Too g L2iyo0
The general form of a linear differential dx dx dx
d
equation of the first order is d_i =Py +Q 5 The solution of % —1is
(I), Where P and Q are functions of X only a) X+y=c
or constants.
b) Xxy=c
The solution of the above equation (I) is
. _ c) X2+y’=c
given by y. (LF.) = [Q.(LF.) dx + ¢ where
LF. (Integrating factor) = ep d y-x=c
If given equation is not linear in Y that i 2
dglv I equation 1 not tnear n y that I8 6) The solution of thx_:o is
D px= Q then its solution is given by dx y
dx ; a) X+ y=7
x. (LE.) =]Q. (LF.) dy +c, where LE. = ¥, b)) X +yP=c
c) x*+yi=c
d) x+y=c
=1




111

State whether each of the following is

d
7) The solution of xd_y = leg y 18 True or False.
2%
a) y=ac 1) The integrating factor of the differential
b = be* : .
) y=be equation & y=xise™
c) y=be* dx
d) y=e* 2)  Order and degree of a differential equation
8) Bacterial increases at the rate proportional are always positive integers
to the number present. If the original 3) The degree of a differential equation is the
number M doubles in 3 hours, then the power of the highest ordered derivative
number of bacteria will be 4M in when all the derivatives are made free form
a) 4 hours b) 6 hours negative and / or fractional indices if any.
4)  The order of highest derivative occuring in
8h d) 10h
©) ours ) Ours the differential equation is called degree of
) . dy .. the differential equation.
9) The integrating factor of ——+y=e "is
dx 5)  The power of the highest ordered derivative
a) X b) —x when all the derivatives are made free from
o) ¢ d) e negative and / or fractional indices if any is
called order of the differential equation.
2
10) The integrating factor of %— y=e"ise* 6) The degree of the differential equation
. Lo W
then its solution is eé _ dy + is not defined.
a) ye*=x+c b) yer=x+c dx
c) yer=2x+c d) ye*=2x+C v, Solve the following.
II.  Fill in the blanks. 1.  Find the order and degree of the following
1) The order of highest derivative occurring in differential equations:
the differential equation is called .............. d*y R y
of the differential equation. i) I e
2)  The power of the highest ordered derivative 5
when all the derivatives are made free from i) x+ @ 14+ ( Q ]
negative and / or fractional indices if any is dx dx
called ............ of the differential equation. ) ) )
) ] ] ) ) 2. Verify y = logx + c is a solution of the
3) A solution of differential equation which Py d
can be obtained from the general solution differential equation x—{+ D_y.
by giving particular values to the arbitrary dx”dx
constants is called ............. solution. 3)  Solve the differential equations
4)  Order and degree of a differential equation ) dy
. 1) —=1l+x+y+xy
are always ................. integers. dx
5) The integrating factor of the differential i) e = x
equationﬂ—y=xis ............. iii) dr=ardb-0dr
dx iv) Find the differential equation of family
6) The differential equation by eliminating of curves y = e* (ax + bx?)
arbitrary constants from bx + ay = ab is where A and B are arbitrary constant.
................. .
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4)

5)
6)
7)
8)
9)

10)

11)
12)

13)

14)

15)

16)

17)

Solve ﬂ:Ly_'_l
dx x+y-1

hen x= = andy = 5
when x =~ andy = 3

Solve ydx — xdy = — log x dx
Solve ylogy dx +x—logy=0
dy

Solve (x + y)dy = a’dx
Solve d—y+gy=x2
dx x
The rate of growth of population is

proporational to the number present.

If the population doubled in the last 25 years
and the present population is 1 lac, when
will the city have population 4,000,000?

The resale value of a machine decreases
over a 10 year period at a rate that depends
on the age of the machine. When the
machine is x years old, the rate at which
its value is changing is T 2200 (x — 10) per
year. Express the value of the machine as a
function of its age and initial value. If the
machine was originally worth ¥ 1,20,000
how much will it be worth when it is 10
years old?

yidx+(xy+x>)dy =0
X’ ydx— (x> + 3 )dy =0

yxﬁzx2 +2y°
dx

dy

x+2y°) ==
(x+2)y7)— "=y

vdx — xdy +log xdx =0

dy
— =Jogx
dx &

ylogyﬂ =logy—x
dx

i

Activities :|

1) Complete the following activity.

dy

The equation R 2x is of the form
X

Where P =

and, Q=

— [pdx _
LF. = [P =
the solution of the linear differential
equation is

y =[2x (I.LF.) dx +c.
ye* = [2x dx + ¢
ye*=2 [x dx
= 2{xle*dx-] dx 2 dx} +c
—Xx —-Xx dx
= 2fx & (& 1dx
O O
e’ = 2xe +2] dx +c,
ey = —2xe™*+ 2 +C,
y + + = ce* is the
required general solution of the given
differential equation.
. b . .
2) Verifyy = a+— isasolution of

X
2
xd—f+2ﬂ=o
dx dx
b
y = a+—
X
&
dx N
Ly
dx® -
2
Consider xd—);+2d—y
dx dx
=X +2
b . .
Hencey = a+— is asolution of

X




Answers

. i 2)  Truth values are
1. Mathematical logic )
i) T i) F i) F
ﬁ Exercise : 1.1 j iv) T v) T
Sentences (if), (), (xiii), (xvi), (xvii), (xviii), ) Truthvaluesare
(xix), (xx), (xxiv) are statements and their truth i) F i T i) T
value is T. iv) F V) T vi) F
Sentences (i), (v), (vi), (xi), (xii), (xiv), (xv) are
statements and their truth value is F. 4)  Truth values are
Sentences (iii), (iv), (vii), (viii), (iX), (xxi), ) F DA i) F
(xxii), (xxiii), (xxv) are not statements in logic. ~ 5) i) He swims if and only if water is not
warm.
ﬁ Exercise : 1.2 j i) Itis not true that he swims or water is
_ } warm.
1) f) Ve ) prd ) pva iii) If water is warm then he swims.
V) prg V) png iv) water is warm and he does not swim.
2)  truth values are
. . E ise : 1.
i) F i) F i) F ﬁ xercise : 1.5 h
iv) T 1) i) 3IxeN,suchthatx?+3x-10=0
It is true statement, since x = 2 € N
ﬁ Exercise : 1.3 h satisfies it.
1) i) Some men are not animals. 1) 3xeN,suchthat 3x—4 <9
. . It is a true statement, since
i) —3isnot a natural number. X=2.3,4 N satisfy 3x — 4 < 9.
iii) Nagpur is capital of Maharashtra
] i) VneN,n2>1
Iv) 2+3=5 ) )
It is true statement, since all n € N
2)  Truth values are satisfy it.
i) F i) F i) T Iv) 3neN,suchthat2n-1=5
It is true statement, since n = 3 € N
ﬁ Exercise : 1.4 h satisfy 2n — 1 =5.
. B v) dyeN,suchthaty+4>6
1) i) p—oq ii) ~P i) ~PAqQ _ )
. ) It is true statement, sincey = 3, 4, .......
V) peo~q V) pegq Vi) p—g e N satisfy y + 4 > 6.
| pupp——




v) 3y e N,suchthat3y-2<9 3) i) Converse : If they do not drive the car
It is true statement, since y =1, 2, 3, then it snows.
....... e N satisfy it. Inverse : If it does not snow then they
drive the car.
2)  Truth value are . i
) B Contrapositive : If they drive the car
) F i) T i) F then it does not snow.
v) F v) F i) Converse : If he will go to college then
he studies.
q e h Inverse : If he does not study, then he
ill llege.
) i) TFTT iy FFTT will netgo fo college.
iii) TTTTTTTT iv) TTETETFT Contrapositive : If he will not go to
college then he does not study.
2) i) tatology i) contradiction )
: : 4 ) (pa~a)aPpa~n
iii) contigency iv) tautology N
i) (pA~Q)Ar
ﬁ Exercise : 1.7 j i) (pA~Q)v~r
1) 1) (prg)ar ﬁ Exercise : 1.10 h
i) ~(@rq)vIpA~(av~1)] _
i) PAADZ(OAQAT 1)  Venn diagrams.
V) ~(Pv )= ~pA ~q i) U : The setof all students
] ) ) o S : The set of all hard working
2) i) 13 is a prime number or India is a students.
democratic country.
. . O : The set of all obedient students.
i) Karina is very good and everybody
likes her. 5
i) Radha or Sushmita can not read Urdu.
iv) A number is real number or the square @
of the numbers is non negative.
SN0 # ¢
ﬁ Exercise : 1.8 j
i) U : The set of closed geometrical
1) i) Some stars are shining and it is night. figures in plane.
i) 3neN,suchthatn+1<0 D : The set of all polygons.
iii) ¥ neN,(n?+2)isnotodd number F : The set of all circles.
iv) All continuous functions are not 5
differentiable.
JURCISUR ©®
i) (~pA~qQA~r
i) (pv~q)v(qna) DAF=¢
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iii) U : The set of all human beigns. Where

T : The set of all teachers. U : The set of all human beings.
S : The set of all scholars. W : The set of all wicket keepers.

U B : The set of all bowlers.

3) )
N@ZSJ
N-R=¢
iv) U : The set of all quadrilaterals.
Where

P : The set of all parallelograms.
P J U : The set of all human beings.
R : The set of all rhombus. . .
N : The set of all non resident Indians.

U R : The set of all rich people.
P
®
U
RcP
R =
2)  \enn diagrams cn ¢
) Where

U

U : The set of all geometrical polygons.
C : The set of all circles.

R : The set of all rectangles.

SNC ¢
iiii
Where ) U
U : The set of all human beings. O
S : The set of all share brokers. @
C : The set of all chartered accountants.
i) P=O
U Where
U : The set of all real numbers.
@ P : The set of all prime numbers and
n«2.
WnB =¢
O : The set of all odd numbers.
1 176 |




E: MISCELLANEOUS EXERCISE - 1:]

1) d 2) a 3) d 4) b
5 ¢ 6) c 7 b 8) d

9 ¢ 10) a 11) b 12) d
13) b 14) ¢ 15) ¢

i) Converse i) pAqQ i) F

iv) No men are animals v) F
Vi) ~p— ~q vii) different
viii) If the problem is not easy then it is not
challenging.

ixX) T

1) False i) True i) False
iv) False v) False vi) True
vii) True vii) False ix) False
X) True.

1) sentence (i), (ii), (iv), (v), (vi), (ix), (X),

2)

3)

4)

5)

(xi) are statements. in logic
sentence (iii), (vii), (viii), (xii), (xiii)
are not statements in logic

sentence (ii), (iii), (iv), (vi), (vii), (ix)
are statement and truth value of each is
T.

Sentence (x) is a statement and its truth
value is F.

Sentence (i), (v), (viii) are not statement.

) pAq i) pAQ i) peq
iV) pAg V) p—q vi) peq
vii) peq  viil) peq  ix) p—q
X) p—q xi) ~(pAq) xii) q—p
Xiii) ~p Xiv) p—q

i) pa~q i) p—q i) ~(pAQ)
iv) qep

1) Sachin wins the match or he is the
member of Rajya Sabha or Sachin

is happy.

if) If Sachin wins the match then he is
happy.

iii) Sachin does not win the match or
he is the member of Rajya Sabha.

iv) If sachin wins the match, then he is
the member of Rajyasabha or he is

happy.

v) Sachin wins the match if and only
if he is happy.

vi) Sachin wins the match and he is
the member of Rajyasabha but he
IS not happy.

vii) It is false that sachin wins the
match or he is the member of
Rajyasabha but he is happy.

6) i) F i) T i) F
iv) T
70T i) T i) F
iv) T
8) 1) Demand does not fall or price does
not increase.
ii) Price increase or demand does not
falls.
9) i) F i) F i) F
iv) T v) T
10) i) AABC is not equilateral and it is

equiangular.

i) Ramesh is not intelligent or he is
not hard working.

iii) An angle is a right angle and it is
not of measure 90°, or an angle

is of measure 90° and it is a right
angles.

iv) Kanchanganga is not in India or
Everest is not in Nepal.

v) xe (AnB)andx ¢ Aorxg B.




13)

15)

16)

17)

18)

i)

i) FTTF i) FFFT

i) TTTTTTTT iv) FTTTFTTT
v) TFTFTTFF

tautology ii) contradiction
contradiction iv) contigency

contradiction

Converse : If 4 + 10 =

2+5=10
Inverse : If 2 +5 # 10, then 4 +10 = 20

Contrapositive : If 4 + 10 # 20, then
2+5=10

Converse : If aman is happy, then he is
bachelor

20, then

Inverse : If a man is not bachelor, then
he is not happy.

Contrapositive : If a man is not happy,
then he is not bachelor.

iii) Converse : If I do not prosper, then | do

i)
i)

not work hard.
Inverse : If | work hard then | prosper.

Contrapositive : If | prosper then | work
hard.

(pv~0) A (~pva) = (PAQ) Vv ~(pva)
P A (gAar) = ~[(pva) A (ras)]

i) 2 is even number and 9 is a perfect

)

i)

square.

A quadrilateral is not a rhombus or it is
not a square.

10-3=#70r10x3«30

iii) It does not rain or the principal declares

i)
i)

a holiday.
(~pva)A(pv~a)A(~pv~0)
(Pva)vr=pv(qvr)

i) pA @V =(PAG v @AT)
V) ~(p A Q) =~p Vv ~q

19) Statement (i) and (iii) are identical
Statement (ii) and iv) are identical
20) 1) U : The set of all human being
A': The set of all men
B : The set of all mortal

U
B

®

AcB

i) U : The set of all human beings.
X : The set of all persons.
Y : The set of all politician

U

Y-X#¢

iii) U : The set of all human beings.

X : The set of all members of the

present Indian cricket.

Y : The set of all committed members

of the present Indian cricket.

c U

C-M=d

iIv) U : Set of all human beings.
: Set of all child.
A: Set of all Adult.

O




OO0

3)

i)  Singular Matrix
i)  Singular Matrix
iii) Non Singular Matrix

iv) Non singular Matrix

CnA=¢
: . -6
21) i) T i) F i) T 4) i) k=7 i) k=6
iv) F
i) kzﬁ
22) i) 7 is not prime number orTajmahal is 8
not in Agra
i) 10<50r3>8
) ) q Exercise : 2.2 h
iii) 1 will have not tea and cofee.
iv) 3ne N,suchthatn+3<9 s 4
V) VXxeA Xx+5>11, 2) A-2B+6l=
-3 23
3 Cc=7 -9 3
q Exercise : 2.1 h | 4 6
_ _ - 2 ]
-1 =
0o L 5
4 -2 -5 n o xo|6 10
1) 1) A= 1 0 i) A=|-1 -4 5 5
’ 0 -3 19 26
2 1 LS 5.
L 2]
5 ANT=A 6) (A=A
I8 NGy ) (A
|||) :g 27 64 7) a:_4’b:_ ,C:—7
64 125
-3
8) x:—,y:5i,z:\/§
2) i) Upper Triangular Matrix 2
i) Column Matrix 9) i) A=A" .. Aisasymmetric matrix,
iii) Row Matrix i) Neither A=A norA=-A" . Ais
iv) Scalar Matrix neither symmetric nor skew symmetric
matrix.
v) Lower Triangular Matrix . .
i) A=-A" . Alis a skew symmetric
vi) Diagonal Matrix matrix.
vii) Identity Matrix
| pupp——




o= 2 1 -l 4 -7
10 A=l 0 - AB1321_4 ]
’ 10 = and BA=|-1 -3
-6 3 -1 4 4
. A'is a skew symmetric matrix.
AB = BA
3 -1 1 1
5 4 s 4 b0
W x=\% | Y= 7y (A+D(A-D=|15 32 =2
3 2 3 2 35 7 29
) . 9) k=-7 11) a=2, b=-1
; 14 8 12) k=1 13) x=19,y =12
12) A= 3 31, _ _ _
EN! 3 14) x=-3,y=1,z=-1
B 15) Jay Rs. 104 and Ram Rs. 150
-10 -16
0o — —
B= 3 3
0 0 5 ﬁ Exercise : 2.4 h
-1 9
13 =—, y==
) X=7 V=3
1 —4
2 9 T_
14) a=1b=0, c==,d=- D A —L 5}
5 5
15) i) Suresh book shop : Rs. 1050/- in 2 4
Physics Rs. 305/- in Chemistry and i) AT=|-6 0
Rs. 405/- in Maths. 1 5
Ganesh book shop : Rs. 350/- in 0 —2 —4 0 2
Physics Rs. 445/- in Chemistry and A=l2 0 —2| and AT=|—2 0 2
Rs. 1295/- in Maths. 2)
4 2 0 -4 -2 0
i1) The profit for Suresh book shop are
Rs. 665/- in Physics Rs. 705.50/- in Both are skew Symmetricl
Chemistry and Rs. 890.50/- in Maths. 6 14
For Ganesh book shop are Rs. 700/-in  6) CT:{ 6 10}
Physics Rs. 750/- in Chemistry and I
Rs. 1020/- in Maths. - -
7 8 35 -10
7)) -5 8 i) 25 15
ﬁ Exercise : 2.3 h 12 -18 ~15 10
6 -12 9 4 L], B
D i) |4 s 6 i)l 1) i) 20, 2
2 4 3 LR 2
L 2 | 2
M aon )




6 1 5] [0 53 ]
i) =1 -4 —4|+=|-5 0 6 4 4 2 3
-5 4 4] T[3 60 9 118 5| 10 |7
10 10 2 3
q Exercise : 2.5 h 2
o[22 - 4 2 Exercise : 2.6
1) ) 3 _4} i) {_5 J q h
"3 1 -1 11 -1 1) i) x=0,y=1 i) x=4,y=-3
i) [3 9 3land 1 -1 1 i) x=1,y=22=1
-1 1 3 -1 5 3
1 -1 2 5 _
_1 iv) X:E,y:—l,z:—l
2 o 1 — 2
3
—1 2)i)x1y1ii)x1y2
0o 0 — =— ,y=— =1,y=
3 2 2
) ) ) ] i) x=3,y=2,2=1
-3 -1 5 .
. -8 - .. iv) x=-2,y=0,z=3
3) ) [8 5} i |-1 19 =21 ) d
-2 1 » _12 -9 3) Cost price T.V. Rs. 3000 and cost price
- - of V.C. Rs. 13000. Selling price of T.V.
B 3 -1 -11] Rs. 4000 and Selling price of V.C.R.
a0y |23 iy -2 3 -9 Rs. 13500.
=3 2 6 2 1| 4) Cost of one Economics book is Rs. 300,
~ Cost of one Co-operation book is Rs. 60
5 i) I -1 i) 115 2 and Cost of one Account book is Rs. 60.
2 3] 18] 4 2
E: MISCELLANEOUS EXERCISE - 2 :|
10 =10 2
iii) 1 0 5 -4 . 1) c 2) b 3) d 4) c
00 o 5 5 a 6 a 7)) b 8 d
9 ¢ 10a 11)b 12)b
1 2 3 -1 1 13) d 14) ¢ 150D
6) i) - i) [-15 6 -5
512 -1 s 5 o . 1) Column 2) 2x3 3) 2
- 4 -1 5) 3 6) -2
4 2 2 13 2 -7 n A 8 A 9 -1
o3 0 318 (312 10) {“1 bl}mz[q}
32 2 2 0 1 a, b|ly] |&
| 181 |




. 1) True 2) False 3) True S

4) False 5) False 6) False iv) |-15 6 -5
7) False 8) False 9) False 5 9 9
10) True
. 19 5 =27
V. 1) k=2 2) x=3 y=5 =5 1) A'=_-2 10 -14
! 35019
4) A-4B+7I [5 _23}
-ap+ = : 26 30
) 15 14 18) i) x= — ,y=—
7 7
9) a=—=2 p-_2 i) x=3,y=12=2
7 7 i) x=2,y=-1,z=1
0) A=l 0 22 19) i) x=4y=-3
-11 13
. 5 6 5
11) x=-9, y=-3, z=0 ) x=—y=7.27
o 15
14) i) Shantaram Kantaram i) x=—,y="3,2=7%¢
Rs.33000 Rs.39000) Rice
Rs.28000 Rs.31500 | Wheat 20) Three numberx=1,y=2,z=3

Rs.2e000 Rs.24000 ) Groundnut

i) Shantaram Kantaram £ DM T

Rs.3000 Rs.3000) Rice
Rs.2000 Rs.1500 | Wheat
Rs.0 Rs.8000 ) Groundnut

ﬁ Exercise : 3.1 h

. . .. . 1 1)2 1
15) i) Invertible i)  Not Invertible . 1) 5 X+; 1_7
iii) Invertible iv) Not Invertible
=)
2) 2(a2+x2)?
301 3
) i) | ii) o 3)  9(5% —4x* —8x)*(15x* —8x -8
21 7 9 ) 95" —4x" —8X)"(15x” —8x—8)
5 5
i 1 1
) 0 3] ) xlogx
51 1 > (40X +15¢ 60
iii) _? 3 0 ) (10x* +5%* =3x* +2)
2 1 =2 3) 2ax+b
|5 5 5] ax’ +bx+c
| 182 |




. 1 1 -2). 5x2-2x+4
logx X

2) a(1+logx)loga.l
X 2) x'(1+logx)+a'loga

+logx 1 ! v
3) 5 )logS.(lﬁL—] 3) 10" x".Jogl0(1+logx)+10"
x

(10.x")log10+10"".10" (log10)

ﬁ Exercise : 3.2 h

L 1 [ Exercise:34 1
10+ 50x
B 3x*(1+4
2) x—4 . 1) —\/Z 2) —2(—)3;)
18x—71 x 3y +4x
3) 1+x* 3 3 +2xp+y°
25%% +2Xx+25 x* 4+ 2xy+3y°
x logx
o e +ye &
1) 1-x i e+ xe’ 2) (1+/ogx)’
y CHD 3) —i
1—4x—-x*
2
_ _ 2 y
3) (2X6810) . 1) % ) -7

ﬁ Exercise : 3.3 ; 3 e

ﬁ Exercise : 3.5 ﬁ

. 1) xxzxxleogx[2(l+logx)+ }
x.logx 1 2 4 s
. 1) " 2) t 3) ge
2) x“e [EJrlogx}
X L ylog?2 2 2
) . / 2
3) e x"[1+logx] 2 Iy
3) x.5%(log5)
1Y 1 1
1. 1) [1+;J {log(“;}—m} < Exercise : 3.6 ﬁ
(2x+5)"| log(2x+5) + —2X 13
2) & %45 LD —gxt 2 20" 3) s6x7
1 (3x-1) 3.2 2 x (2x+1)
3) 33\](2x+3)(5—x)2{3x—1 2x+3+5—x} 1) e 2) 4e 3 0
| 183 |
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E: MISCELLANEOUS EXERCISE - 3 :] 15 2x 16)

.
1)
6)

1.
1

6)
9
1.
)
4)

7)

V.
1)

2)

3)

5)
7)

8)

9)

10)

12)

a 2) ¢ 3) a 4) b 5) ¢

e(4x+5)
a*loga.(1+x%) 10" 1og10
-1 -1
17) — 18
) x? ) 2at’

b Db 8B a  9d 10c 19 (xP+4x+2)

-1 2) vy 3) X 4) y 5)

-1 y

Z 7) V1 8) axy

y  10)my

True 2) False 3) True
False 5) True 6) False
True 8) False

10 (6X° =3x> —9x)*(18x*> —6X—9)
-1

%(3x2 +8X+5)5 (6X+8)

2log[log(logx)] 1
xlogxlog(logx) ) 30-2x
_(2x-1 3)°

79
2% x*Jog2.(1+ logx)

6) x".(1+/logx)

GBx-4)’ l{ 9 4 1
(X+1D*(x+2) 2| 3x—4 x+1 x+2

X*(I+log X))+ (7x-1)* [log(7x -+

=3(x° +y° +2xp) 1 —(y+3x%)

(6xy +3x* 1) 2y +x)
—3x° 1
x| 2 3x)3/ 13)]__ 14) W
y|2+3xy t 6t

TX
Tx—1

1 4. Applications of Derivatives
X

ﬁ Exercise : 4.1 h

1) i) bBx-y-2=0; x+5y-16=0
i) 2x+3y—-5;3x—-2y-1
i) x+y=2; x-y=0
2) 4x—-y+7=0& x+4y-38=0
3) 3X-y-8=0&x+3y+14=0

ﬁ Exercise : 4.2 ‘ﬁ

1) i) Increasing, x € R - {2}
i) Increasing,x € R, x#0

iii) Decreasing,x € R, x=0

2) i) (-o0,2)U (3, x)
i) x>-1li.e. (-1, «)
iii) (—o0, —=3) U (8, «)

3) i) —-3<x<8

} . 3
1) —oo<X< —
2

i) —2<x<7

ﬁ Exercise : 4.3 h

1) i) maximum atx =1, max value = -3 &
minimum at x = 6, min value = -128

N . 1
i) minimumat x = o min value = o

i)  minimum at x = 2, min value =12




2)
3)
4)

1)
3)
4)
5)
6)

7)

8)

10)

11)

12)

13)

first part = 10, second part = 10
Length = breath =9 cm
30

ﬁ Exercise : 4.4 h

Decreasing function 2) D <20

x > 100
i) x<120 i) x<118
i) x<27 iii) x<30

I) x <10, C, increasing.

i) x>10, C, decreasing

) R,=36 i) P=42
i) n=3

3.6 9) P=

N | W

: T .
i) mn=6.5elastic ii) %lnelastlc

1) mn=2elastic i) % inelastic

1) Rincreasing, x <60

1) Profit increasing, x < 59

i) n=2

i) MPC=0.675, MPS = 0.325
i) APC=0.375, APS = 0.625

|:: MISCELLANEOUS EXERCISE - 4 :]

II.
1)  True 2) False 3) True

1) i) (y—§j=ti2 (x— ot ;

(y—;jz—tz (x —ct)

i) for(-3,-3)2x+y+9=0;x-2y-3
=0andfor (-1,-3)2x-y-1=0;
X+2y+7=0

i) 10x+2y—-8=0;2x-10y+14=0
iv) 16x—-y+19=0;x+ 16y +210=0
V) x—-2y-2=0

vi) max at 2 and min at 4

5. Integration

ﬁ Exercise : 5.1 h

. 2 3/2 3/2

i) E((Sx—4) +(5x-2) )+c
23

i) X+?+€

i) x—4Jx
5
iv) [9%)—1038 +25x+c

x-1

V) log +c

X 3

vi) f(x) =2+ 5 and f(0) = -1 f(x)= x?+5x+c

1) a 2a 3c 4hb 5a 6)c If x = 0, then f(0) = ¢ <> ¢ =1 Hence
3

' f(x):x—+5x—1 .
1) gradient 2) 6(x—1) 3
3) 14x3 4) x=27,y=27 Vi) f(x)=x'—x*+x7 +2x+1

-1 PR
5 e -
) . viii) £ (x) - 2+x+2

( 185 |
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ﬁ Exercise : 5.2 h i) llog x—1 e
6 x+5
3
i) l(l+xz)2+c 1 / 2x—5—2\/§|
3 iii) og +c
82 |2x—5+242]
]
i) E\/(l+x4)+c | 4x2—1—\/ﬁ|
Iv) log +c
(e te) 413 4x2—1+\/ﬁ‘
i) —— 2~ 4¢
3
1, |4x*-5
. \V; _ hiad
iv) log‘xe"+1‘+c ) 1610g 4x* +5 e
V) (x+2)10_(x+2)8+c VI) 1 Io a+bx ‘e
10 8 2ab a—bx
Vi) log|logx|+c i 110 1+ x .
-u 1 1 2 2 1 2 8 g 7_x
vii) Z(x +1)" —(x +1)+§log(x +D+c
1 S
viii) 2 [+ 6x+3+c viii) ﬁlog‘\/gx+\/3x +8‘ +C
ixX) 2/ +1{+ .
) 2log[x+if+e ix) log‘(x+2)+\/x2+4x+29‘+cl
l 6
X) Elog x®+1 e X) %log \/§x+\/3x2—5‘+c
. 2 2
ﬁ Exercise - 5.3 ; Xi) log|(x—4)+(x—4) -6°|+c
1 2
) - t+%log‘4ez’—5‘+c Xi) Iog‘(x—4)+\/x —8x—20‘+c
i) 5x+log‘3ex—4‘+c ﬁ h
Exercise : 5.5
L] .
i) 7x+2log‘2e —8‘+c
2 2
i) x—logx—x—+c
iv) 5x—810g|2ex+1|+c 2 4
4x
i) S |x-2i|4c
4 2
ﬁ Exercise : 5.4 ;
iii) —x2e3x—%xe3x+ e +c
i) Llog| e 2
4 12x+d iv) —{(xz—l)e’“ +c}
I ar )




V) e t+e . 1) x5—§x3+5x+c

N o 1 e 2) x+4log(x—1+c
vi) x+1 2
3) f(x):logx+?+c

vii) e* +c
(e 1)’ 4) l+logx=t
viii) e*(logx)’ +c¢ . p_l
. X 3
iX) l_+c
s . 1) True 2) False 3) True
X
X +e 4) True 5) False
) 1+/logx ) )
L 5x7 3x 21
ﬁ Exercise : 5.6 h V. 1) ')T+?+§log|2x 3+c
- 9 13/9
i) %log|x+l|+§log|x—2|+c ii) 5(5x+1) +c
log2x+3
i) Mﬂ,

2

iv) %(x+4)3/2—10x/x+4+c

i) %log|x|—log|x—1|+%log|x—4|+c

i) x—log|x+3|+log|x—2|+c

22 4
o2 Jx-1 1 v) —~
IV) —lOg 3 3
9 %8 |x 2l 3= )
viy X 4¢
ESa | 2
V) _lgl 3 20
X X 2) i) —logle™ +1]+c
| x° 1
— 1] —+C
Vi) SZOg x’ +1 e ) 2(ae* —be™)
vii) =log +c 3
n x"+1

V) 2log|l+x|+c
viii) 6log|x|—log|x+1|——xil+c 7 ‘ ‘
v) 3x+—loglde’ +1|+c
2

E: MISCELLANEOUS EXERCISE - 5 :j

3) i) %log x+‘/x2—% +c
. )b 2a 3) b 4 c 5a 1 34y
6c 7)b 8 a 9 b 10)a ) logl—+c
1 187 |
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4)

vi)

vii)

5)

i)

L1 13xs
30 %% 3%+
iv) ex+2+\/ezx+4ex+13‘+c
|10gx+2 \/_|
V) ‘
10gx+2+f‘
Vi) ! log > |+c
8V5 N5 —4x|
Vi) L log[2 108X
10 5—logx
viii) l10 ¢ - +c
4 ge +1

) x(logx)’ —2xlogx+2x+c

X

+c
2+x

2x=1) .
4

iv) x[log(x2 +x)]—2x+log|x+l| +c
V) 2(&—1)e& +c

xTH X' +2x+5 +2log‘(x+1)+\/x2+2x+5

6. Definite Integrals

ﬁ Exercise : 6.1 h

1) 2 2) log[gj 3) %log(gj
8 5 5) log(%j 6) ilog@j
7) a=-20r1 8a=2 9) -(v2-1
EWE)

) 6% %

11) log 27 —4 or 3log3 — 4

ﬁ Exercise : 6.2 h

16 9/2
—a
1) 0 2 353 3 1
3 5
DI 5) 6)
1
7) 0 8)

[: MISCELLANEOUS EXERCISE - 6 3

+c

1) a 2) b 3) ¢C 4) ¢

%\/xz—8x+7—%log‘(x—4)+\/x2—8x+7‘+c 5 a 6) d 7) d 8) ¢

B +§10g|22x+1|+c

.. x’ x+2
i) —-—x+log +c
2 2x+5

%log (3+10gx)+%10g (2+3logx)+c

(o]
~
(]

10) b

) De-1 2 2 g %log(zj

7) log(%j 8 0




M. v) 5sg. units vi) 12 sg. units

1) True 2) True 3) False vii) % sg. units
4) False 5) True 6) True ) 8 NE) sq. units
7) False 8) True 3) 25w sqg. units

4) 107 sq. units
V.

1) 3loglx+3|- 2oglx+2+e [: MISCELLANEOUS EXERCISE - 7 :j

2) 1056 3)  9og3- 2 . 1la 2)c 3)c &b B
3124 .
1 4 a2 . 1 ——— Q. units
9 3 D T3 S
. 2) 49 7 sq. units
6) 2 7)) log— 56
) ) 3 3) =5 S0 units
1 8 32
—log2 it
8 2 0g3 2 5 4) 70 S(. units
3
1
10) 5(28_3ﬁ_7ﬁ) 11)  log\2 5) ? sq. units
7
12) 3 13) -—log 4 . 1)  True 2) False
A 3) True 4) False
4 5+34/3
14) —(~2-1 15) Io 5) True
) 3( ) ) g( 1443 j
1 17 1 IV. 1) c?log2sq. units
—loo| — .
16) 2 Og( 5 j 17 2log3 2) ? Sg. units
18) 5+l(510g3+8510g2—4510g2) 40410 _
2 3) 3 sg. units
log?2
19) Tiiog2 20) 6~ 4log2 4) 127 sq. units

5)  21sq. units
7. Applications of Definite Integral

6) 7?0 Q. units
q Exercise : 7.1 ‘ﬁ

7) A:2jydx:2j5&dx
0 0

. 3124 ... 56 .
1) i) —— sq.units ii) 5 sQ.units
5 3 1005 _
_ _ _ = sg. units
iii) 4 sg. units iv) 96 sg. units 3
1 189 |




ﬁ Exercise : 8.3 ;1
8. Differential Equations and Applictions

3

1 Q) logy=2
ﬁExercise:&l ; - ) Ogy—?+X+c
1 “) 0 _00 — e—kt+c
' 1 1
order Degree iif) logx—logy=;+;+c
[ 2 1 _ . i
V) 2y%log[l+x|=-1+2)%
i 2 2
i 4 1 2. i) ‘1+x2H1—y2‘:5
iv 3 2 )
i) 3x-2¢"-1=0
V l 5 - l
iii) exlogx =
Vi 2 1 ) gX =y
vii 3 1 W) log I v
q Exercise : 8.2 h
q Exercise : 8.4 ;1
. h?
1) ) é=9y 1) x*+2y*=c
ii 2 dy” dy _ lo x+llo —2y2+xy +§lo 2 =c
i) xy+2x£_0 2) g+ log|=— 7 gx+2y
3
Gn oAy’ dy 3 —log ye
i) = -2 1y=0 ) 5 =log y
) dx’ dx 7 3y
. d’y _dy 4) log x+y‘—llog‘x2—y2‘+210gx:10gc
iv) ~—=5—+6y=0 x—y| 2
dx dx
5 x* +y? =xc
dy 3 ) Y
V) =R 2, 2 4
dx 2 6) X +y =cx
d 7) Y e
2) 2oy x—y
dx
d’y
3) —=0 —
) o ﬁ Exercise : 8.5 h
dy
3 3 2 _
R 5_0 1) ye'=x+c
5) x+4yﬂ=0 2) ye =3¢ +c
dx
1 190 |




3)

4)
5)

6)
7)
8)

1)
3)

5)

4 4
2
x™ =logx.———+c
ST
x+y+l=ce’
3xy=1*+c

x2

1 .
e’ =—e' +c
)
y(x+a)=ax+c

yezx =4e* +c¢

ﬁ Exercise : 8.6 h

8 2) 73482

4\
45248 4) 30000 (Ej
Rs. 628571

E MISCELLANEOUS EXERCISE - 8 :j

1)
2)
3)
4)
5)

1)
4)

1)a 2)c 3)b 4)a 5)d 6)c 7)d 8)b
9)c 10)a

Order of the differential equation
Degree of the differential equation

Particular solution

Positive )
d’y
e 6 =0
) dxz
True 2) True 3) True

False 5) False 6) True

1)

2)

3)

4)
5)
6)

8)
9)
10)
11)

12)

13)
14)
15)
16)

17)

i) Order:3, Degree:3
i) Order:1, Degree:3

2
d);+Q:O
dx”  dx

2

i) log|l+y|=x+%+c

i) y=x(logx-1)+c

iii) logr=alog|l+6]+c

dx’ dx
+2xy =0

log [x +y| =y —x+ %
log x +y+ 1| =cx
2xlogy = (logy)? + ¢
ad+x+y= Ce“%
5x%y = x° +C
50 years
Rs. 10,000
Xy? = C3(x + 2y)
logy — x—i, =c

3y
X2 +y?=cx!
x=y(c+y?)
y=c.x— (1 + logx)

y=xlogx—x + ¢

1
xlogy = 5 (logy)?+c

2 32
xdy y—ZXZQ—Zx@

dx

+ Xy + 2y
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