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¢ By the end of thes vt Ok sfidesie il be abte 2
Wr Introduction R— wﬂﬁ?&%;
i Definc ordinary differcntial

------- BEssAEFERAsrRRsI R R s s FR A E R

il o hmﬁﬂ“"ﬂfﬂﬁlﬂuur-nﬁmﬂ.u&mmﬂnm-ml
2 Formoding of dilferentia) equathom
I Demonstrte 1he ﬂmtﬂnl‘]mﬁm ol n differervtial cquation.
103 Solwtion of differential equation
L Solve differentinl cquations of firsl arder nnd first degree of the forme:
«  siparable variahles, . efpations,
« cquations reducible to homogemsous foem.
i, Solve real e problerns related to differential cquations,
184 Orthuganal Trajectorics
Find arthagonal trajectories {rectunguiar cocedinates) of the given family of curves.
i UerAPLEWmmmmMMFﬂsuIM family of curves 3nd its onbogona] trajectores,

The lews of the universe are written in the langrage of mathematies. Algebra is sufficient 1o
solve many smtic problems, but the moit interesting natural phenomenn invalve change and are describe
only by equations that relates rates ot which quantities chanpe.

Suppase the solution of problems concerning the motion of ohjects, the fow of charged partiches,
heat transpon, etc oflen involves discussion of relations of the form
A (CONT SO
In the first equation, x might represent distance, For this case, E 15 the mie of change of
distance with respect to time t that is speed. In the second equation, g might be o chargs and %:"I, i the

rate of Now of charge that is current. These are examples of different equations, so called beeouse these
are equations involving e derivatives of various quantities. Such equutions arise oul of situatiens in
which change is ocourming.

In engincering, differential equations are mest commonly teed to model dynamac systems. These
are the systeins which change with time. Examples include an electronic cireuit with timwe-dependent
mtri:'md viltages, a chemical production line in which pressure, tank levels, fow rates. elc, vary

th time,

There 35 o wide variety of differential equaticts which oocur in engineering applications, amd
cansequently there is & wide variety of sohution techniques svailable.

rdinary Differe Equations

A differentinl equation i an cquation that involves the derivatives of an unkeown function
(dependent varinble) of ore or more variables (independent variables),

It wnkueram function allpeviels g oy e el e e deriveiane o aa o ondingry
dmmm-, atnsel the expavisttingg £x ther calfvel ae orlimary differenrinl equation, ©

1 the unknown function depends on mone than one visisble, then the derivative & partial derivative,
and the equation fs then called partial differentisl equation.
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INIT-10 IHFFERENTIAL EQUA
i g sy difterential equutions with their
The following differcntinl équations are i granples of ardmary
cormesponding unknown functions:
% =, wx)=" (i)
% mxyn yx)=T {ii}
A ZEY sam (i)
e x—y
oy y e )
il P TS R P
dx’ dv
[dl :]‘_ﬂq._i:{.h.:+r=l ;-[_\-’}n']' v
i’ dx dlx

o The m:';ur a differential cquation is the arder of the highest-onder derivative oocaming i the

equation cg _
i d—r- = xv i first order differential cquatson.
d

d'y +{x 42y =T 6 second order differential equakion.

it =

Degree of a difft .
- The deg'a:urn differential equation is the power o

equeation.

£l highest-order derivative oecurring in the

A & -
“ﬂ-’"+ ﬂ -sﬂ—'A»zynS hnneqmlianhmn;degm:ul.
' \dé) dx

RPTIRE | Determine the order and degree of the following ordinary differential equations:
L RITI , A gl i
dy _x+y dy sl g dy) _dy oWy
fa), =—=—= {h. Fr +2_rd‘+y fel. & Ie 1
B I e e

i j 1, since
Mvir&mm eqution (o) is an erdiary differential equation of mﬂz:d:r::: :g:;ive o
ighest ordinary derivative is of order | nnud the exponent of the highest e picadb
gcm:mm iqultizl (&) is an ordinary differemial equation of order 2 and degree 1,
cquation () i an ordinary differential equation of order 3 amd degree 2.

(<) Solution of2

i b I tion. In girmilar
A sohution of an equation in a single variahle is @ number which satisfies the equa o

which
ashio ¥ differential equations are functions, ratler than nu[!fﬁtﬁ-“ e
Mmm m;r:m which appear in cquations pre called “unknowns. Exacthy, the
dependent varinble in differential cquations i referted to as “unknown.™

For illustration, a solution af the differential equation %ﬂu an expression of the
dependent variable y in terms of the indeperdent variable x.

a i relinary differential is any funetion y = ffx) ar %, y) il o
in the .rf;"::::::;ru::“f:n i :,"'Im‘f-i the differential equation to an identity; that is. it satigfie

ihe
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UNIT-10

BFFERENTIAL EQUATIONS
T, 2 | Show that y i i
YEx+A klhlllmufumﬁﬂﬂdwikﬂnmhimhﬂﬁ'i-

2 =118 used in the differcatial equation

i
V=1, idendizy Iefi side = right side
This shows that ¥ = %+ A is 2 solution of the ordinary differential equation 2

—m],
dr
() General and particular solution
T goiution of & differentiol equation when depends on a
single arbitrary constant qisantisy, is cafled the peneral splution of [11e cariculsr sohition bs abo
the first arder differcntial equation. If we give particular 1teps for [knoxe s specifc. sobution. o
value fo a single arhitrary constant guantioy then the solution 10 | sxact sobution or sctual solatica,
phitain i cafled the pariicnfar solution.
Graphically,
*  the general solution of a first order deferential equation represents & family of curves for any
choe of arbitrary constant quantity,
# The particular sobution of a first order differential equation is o partieular curve chosen from a
family of curves (general sobution) for & particulir volue of 3 constam quantity.
Graphically, show thal y=x+A & a
gemernl solution of the fisst order differentinl equation

%-I. Find & particulur solution, when x=0 andy=1.

@I The pencral solution p = x + A of a first onder. -

differential - equation %nl. represents o family of

paralie] siraight lines for different values of arbitrary

constant quantities A =0, 1, 2,... S
The particular value for the panmicular line that —

passes through & point P{0, 1) can be found from the

general solution y = x + A by putling x = 0, y = 1:

yrrxsA=l=0+A=Aw]

4 _ 140 obtain: &
x

{lin Usie this particular value of A = | in geners] solotion 3 = x + A 1o obtain o partseular solution
Elr=x+1,

I we ire to determine the solutions of o differentisl squation subject to conditions on the unknown function and
s derivatives specified for one valie of the independeny variable, the conditions are (hen called
tonditiong and the related differential eguation is called an initial value problem ~IVE®,

Thuss, the problem of example 3 in the initial value problem that leids the notation:

:-21:-!. r{0}=1 P

REr FoRSALE S




i

PETERENTIAL EQUATIONS
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Determine o partieular solutisn Rr
iy satisfics the initial condition « = 0, when 1 = 0.
m Tivis ifforninion develops the initial value prublem
far which the solutbon s (e anknown furction (f) that can be found by
order differentiol equation with espect to B
& i = j%ﬁni—JM o = alt)=-32140
i

- ils
the first mdz differentinl equution = = =32t /g

f.f_; =-32,5(0)=0
jnteprating direcily the fipy

E; ) " 4 T b g
The gencral solution s{i) ¥4 ot a poit PO, 0) is grving omD, Use this ¢ =0 in pener]

solution to obiain the particular solution s(e)=-32r.

s Equation .
ormation of Dilferential resess but can not worked out direetly ta

i otk bserve the p
In mast of the physical M1I?:ew!f1 ::“ﬂﬂgzﬂﬂﬂ B e disposs] befors e Kuw

; . A _ : :
the dﬂm?’ﬂ::uuﬂ:ggﬁ;‘lt: jo, Let's begin with the step fior formiing will“t‘illﬂftr;::..““ni euition.
-.-quatm]:)?‘;:‘ et the differential equation thet deseribes n_spm:i!'mﬂ phr?ﬁ:n ls;q it
;}_ Find cither exactly o1 approximaely, the appropriate solution o
this solution tat is found. . : "
lmr;llgﬂl?uw; examplhes for the concept of formation ¢I‘u-d:l‘£cm1.:m'lnqmu n . z

The rate-at which the distance travels by Al ix 30 mph. Find the total distance travels by

Aliat ot t hours,
m 1F S(t) 15 the unkoows distance wrave] by you w.rl

-
which the distance travels is the first derivative of S(f) with respect o £

. g5 _ ; e
Tntegrating with respect Lo ( 1o blain Sir) jj;_]‘amm =5 §(1) = I +e e

* e distance travels by Ali with respect to ' mumber u:hum and the constint quantity &
fixed distance in this situation. A

i bon i I tant rate 4% The
¢ which the ol popukition i growing at 8 constant e (e
no mu.:'ch:hﬂcl:]mﬂ sriimals. There ure 3000 animals prescnl AOW. Find an equation

miber of years.

" yumber of hours, then, the rabe at
ﬁd-‘?- =130, the per hour speed

:}L animn] population WL+ 61

If Pix) is the unknowt animal population w.ol x mmbecr
animal population grows is the first derivative of Plx) wrt x .
a0 _ 1)
ol
= 0.04{10,000 - )

>t = 0.04dr
{10,000~ P} . i
f = 0,04 is the constant growth, N = 10,000, is the totul size of anfimal popy

of years, ther, the rte at wiich the

Here

habitat. Tntegrating with respect to x to obtain Ple),

!.-_"_.",fp = [ﬂ.w +e -
(10,000 —F)

the total population and ¢, the

e VP problem wit

"
I
fined popalation 1ha depends on P = 3000 when 5 = 0. This *

fu the initial condition P{O) = 3000,
Wﬁiw
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BIFFERESTIAL BOUATIONS

L Find the order amil degree of gach the following ardinary differential

ﬂ.m e ouuations:
. e ey - [ ﬁi!%*”}':I:
'y vy . by
¥ F*:[E] i & esstles
1. Tis each case, :ﬁml; that the indicated function i a solution of the differvntial equation:
_—
a. yme +c".£{—3%+1y=1} b ysr-xinx J%*.ﬂ—:‘nﬂ

n

¥ = ) I‘f.l"L . i ” l‘f:v ;
[-A Jﬂ{.'rd-l!_:'l » E-J‘ﬂn’ [ J'lti-le ~ Iﬁh']%*z-"‘ﬂ

3. 'l each ease, use the initiel condition and the general sohition of the differential equation to

determing o particular solution:

2. xy=g, y{2)=1 b, ypma=xinx<ec, p(1)=2
i TR . A S

e. sin{g)+y=p, _:[‘Jr[ d = -i+:-. ri)=1

4. Solve the following initial value problems:

& 3 &2 )=

8 —==coax, rla)=t b d:r”'?{ﬂ}_!
dy | dy 1

e Lol y)=0. ¢ Z=20% y(3)=1

5 Suppose n student cormying Corona Virs returms 10 an Boluted college compus of 1000 studemts.
If it is considered that the rte at which the vins spreads is proportional not only 1o the number
=" of infected students but aleo to the aumber of students not infected. Fhsd the muomber of
infected students after & davs. If it &= farther observed after 4 days = 50,

Leibniz waz' the German Mathematicion and philosepher. He

introdhuced and published the coscept of differential equation in

{1684). In mest of the documents indicated that he knew bow 1o

; solve the differetial equations in 1666,

’ | Sir lsanc NMewton was on English Mathenonician, Physicia and

s Astroaomer, He never published his *Method of fhadons™

Gtried Wilkelm Leisale bt it [ claimed that be discovered it in 1665 to 1667. Which is

(ERITIR) known a5 cxoct by the modern classification (T
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Solution of differential equations i integration, then,ihe

If the sohution of » first order differeatial oqunth'l 'mwmpzh differentinl equation indicates gy
integral process (in case of difficultics) for obinining the 50

actual concept of a differential equation. e~
5 ﬁunulnr!tordnrnnﬂﬂmdggrﬁdimrm ‘ F‘ i
= solving first oedef differential equllmm.rv::;ﬂm : he
: i " .
commended technigues rnrmmmmﬂmmmmmm separation o ikl
T 1
i ard
1o sepatation fonm, M EEnCOUs a0 | |
I Separalele 'f‘-nlln;-lrdj[[gum{-nl cquation i not passible I:rhed;“l mlmmn ihe mﬂ}
i e hﬁ:ﬁu Jiferential equations. 1t is =0 called beea

rearrange invalving the dependent
i h a way that all terms inve !
1 ation 1o be solved in s : ok  f -
we Iy 10 ﬂ'ﬂmﬂ:ﬂ: side of the cquation, aod all ml;i'l- &gnmmwmwm th,,um;hmh
“;I}abk l::fm];:p:'u;r gide. It i8 not mﬂnwmf .1; gedigrads sy g priemino
say) appear ; e : ' order
o this technique 15. nat urther,

;::mliuu even if the varfables arc scparable.

In general, « diffcrential equation of the form

rechnique called stl_ll-rlllul'l of varinbles

dy S o320 0
de g0

; = f(x)ds, SDE (i)
{lsat by shifing x o0 0d sidcmd_ynnthtnt‘na.r:rm;{::t f{x}#h . .. 1 W
: tial equation. . soparab ferent i
i B’;:mg ?,ml?sﬁ::::;ﬂu :r.l.ruﬂrizht hand nde. w.r,l.:,l it s
% Find the general solution of the finear differentia

The solution of the given differential eqniticrfl is 1;:
ible by direct integration. The m@:_m ul'ﬁ::h:\l.::xw
Eur;:t differential equation s obtained by shifting y o0 £

1 SEZED
ihe right: yy=dx 234
Integrating both sides o e
[Lay=far = lay=xse e
= yumd™ = =cf, o=t = ==
s giving the pencral salution of the first order differcatial equation Figure 102
E

This g:mml-sﬁluiiﬂn represents a family of exponential functions 08
v in the Figure 102

) t ﬁl'm
'ﬁmimllﬂm&wwmmrhaﬂm 3 form
gnmbc“::ﬂdmnfh:::nmc form by substitution, This substitution chages the dependent variable

P say, i and keeps ¥ 28 the imdependent variable

Il-|-'al
"
g

]
-
i

}.5.!-

i

USET- 1

Find the general solution of the i
non-lincar differential cquation E'h “ﬂ]

GBI The given non-linear differential equation s not " . s

f sepamble diffe i but
reduced into separable form by substination: spiala) ifferentia quulm can be
that on differentiation w.et x is glving:

s .
1:—{: I-,v]:_;:;- P o o,

de oy de oy
fy _ [du )
Use x + p= u and P [z}—l in the given differential equation 1o obtsin separoble differential
o, i . e (R
wijueaticn in variable v and fis dervative %

%-lwu’ '-".-%l:'ltn’ = L

— =iy {ip
Tear®
Integrating cquation (i) (o obtain the general solution of ordinary differemial equation (1),
l..f:l ujnr: ==t =u=tan(r+c)

ihiat by back substintion of 1=x+y is giving
x+y=tm{xdc) = y==reanx+e)

the general solution of the given ordinary differential equation that depends on a single arbitrary
cayestand e,

it Homageneous equations
“The homogeneous differential equations ane related to homogeneous fnstions.

“A funetion [ (x, ¥) is homegencous function of degree nin variables 5 and v (ferd gl o for ell values
af the vartables x and y and for every positive valiie of %, the ddertity is true ™

SRR =R ), n=12,3,.. ﬁ:

For illustration, the fanction f{x, v} = %" + »is bomogencous function of degree 2, since the
identity (i) is true:
SOy = () () = (457 =23 (5 xmhrpmky
The identity (i) b not tue for o function fi{x.p)=2"+3"+1 since the function is not
bammngeneous.
- iy I Sz i
The differentiol eqiation = _:E'{I._'I-"I LHil
i called o homogenons differemiol equation, (i defives @ omogenots funedun of degree zera. ”
The homagencous differential equation (i) cagebe reduced 1o separable form by introducing a
new variable:
u{;]n% or yp=ux and %ﬂ-&f;{m}nuwr% (iR

The substitution of (i) in cquation (if) automatically converts the homogensous differential
comiion in separable differential equation.

292
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(A= S T P
DIFFERENTIAL EQUATIONS
USITA AR dy _y-x

nogensous differential 69T G =0y oy
[ESIIIARET) ind the generalsolutian of the F° us fanction of e 2, vhen
@I T iven differestial equation defines B B romagencous furction of degres axro

i dofines o Toma
function on the right of the given differential equation
dy _y=x _hy-it
de pax Ryl ) " .
i
Mren) RIok e seed for the assumptions
¢ g mﬂwmam‘ 15 il equation is ; .
N . i inl of the form:
Y= %-u.‘.r%lumﬁﬂlwﬂdlw m
" oy
we—x _u=l
4 ==y ‘
. ﬂum*:—lﬂ* n—l—u’—un-il"l'n [t}
5 J‘T.n‘.;‘:;r--i-_l-w"- n+l u+l
. B e+l muﬂ‘-,mﬂ (i
-+l » S (i
ii | soimtian of the
1 S0E (if) to obiain the gentr _ g
Inreing & = djﬂi‘;ﬂi"_,jﬂ, Maiply and divide aut by
"j e e 20t + 1) x

Ppude ¢ i _jypee, = -—'h{u’+1]-un“v-1n:+hc
t’_ijum e 2
— —inyut+1-tan” n=nex
= —bnw=ln u’+|+llﬂ=h.:nlrl_t;-1 &
tan'w ==lnexdn t#1 { . _—
equntion l:iii]hnbﬂhlheltmfﬂ sohution @

F = I.—I i waed i
The back substitution 1=
——— differential squativn:

AP emmdd
M’f—-h“ ?-'PI
fan™ PAF i-‘\].l', + = §- I.l.n[-lll! '.}Il+xj ]
kS

’ ilale ta bamogenaus ferm
Mu:mmrﬂi“‘ e b hm@ axrbyse l;!'— ﬁnmﬂﬂdlﬂ
A given differential equation of the form /=220 20 o 4 wheee 1%
:hchmsemunrmmwukwmwmi-hhnﬁymm x=X+h and y=Y+k,
kmwumwhchmmuwmklhtghﬂmﬂmhw. & o
i+ weing: the above substitutions, we get dr=dX’ and dy=d¥ implies that 2 "="7

L g udt B
dX  a (X +B)+h(Y +k)+e,

Fierefore. the given equation becumes,

UNIT-a8
IFFERENTIAL BQUATIONS
]
A X +BY +{ah +hk+c)

Mew, by cloosing i ond k guzh thar i
S, the difTerentinl equation b :h"“'“"*l.‘ 0 and n!,.ﬁ+h|l; s ml)

¥ _aXaby )

ax mq which i a homogeneous equation,

w Find the gencral solation of the differerinl equation x% =iy
@I The given differentiol cquation s not in the standand form of hamogencous dilferentin)

equation, but it can be reduged in the standind form of ;
sy of homagenous differential equatian by the %
Divide out by« to obtain the standard form of bomageneous differestial equation: i |
ﬂ _XHy ; Has
ol Tl & e
Humogeneous differential equation (1) is used for the assumptions .
dii W
FEur, %-u+r~d—‘ hnbﬁdﬂiﬂpﬂﬂb&:diﬁmiﬂlmﬁnnu{h forn: "“"

[T T

II+J;&-H =lsn
i i 5
a’-;”lﬂd’l.rl-;+ SDE (iiy =

Integrating the SDE (i) 10 obtain the general solution of the SDE (ii);
In‘u:j%:&m:lﬂx-khcnlnrx
that by back substitution =% s giving L=lnce = periner

::ﬂn:n?‘al solution of the given homogeneous differential oquation thet depends on a single arblirary
|

eqaation. then it might be &
nonhomogencous  differemial

l
= Li-
1

HERY Solve real life problems related fo differential cquation 1‘
"‘""?"":ﬁ] A certain bacterid grows ot a rate that is proportional to the number present at a particular 2
gﬂ;-lmﬁmmum:n—h!uaﬁmuﬂhﬁ,mmm:—llmz.lh:_mﬂ‘wuniﬂs E
'-i-‘-. Betermine the time necessary for the ausber of bacteria to be quadruple.

WERRERRRID 1141t this iy b S b .t thivt 7 b, thers he rate it ehich Bacuesiul
8o, is represented by: i
v AN |

:E'.u'” :‘I=H\'

Reduce the differential equation fo separable form i;f-:m (i

Wt o1 ntepration s giving the gencral solation of (1):
iy
J"F'J* dt
InN=kt4e (1)
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IMFFERENTIAL EQUATIONY

UNIT-10

'Th:iui:hlmdi:i;n M{0)= N, isused mq..u:iuntmlﬂ“““‘“
InM, =0+c=e=lnl,
Use ¢ in eyuation {ii) to abtain a particular solution:

dy
Mkl o i =k et S N
» N, N,

i)
tiv)

r f &
The condition N(1) = *5* is ued in equation (i) to obtain the value of
] A7)
%ﬂ:mé:én%:k-h[ilﬂmﬂ [

i r B ilic ‘N-HTM
Use the value of & in cquation (i) to citalri a partbeular soluthon (5pes 2

W= N
The condition N =4N, {when the bacterial have

oI»N_==N,I“‘""
In(4
4 B =5 09163 = Ind = 1= or =1L

at which thie bacteria is four times of the arifginal pumber of bacterial.

-
rthogonal Trajectories .
mrm with first order differeniinl equations has taught us that such equations n:::;
peral solutions containing a sigle arbitrary eonstant. Each such solution d.:rﬁnm a ;ﬂﬁim -
E:‘h‘ﬂmcm hmplymﬂfphm:umsdcﬁmdbyldiﬂ‘mmmlnqulatw: X Jare.
"m_ inele arbitrary constant) is conumonly called a one-parameter @mily of curves. :pnc.E
me“m:l::imm spplications are thiss one-parumeter families of curves which ane onhogons
) ) are sl 1o b orihogongl prajectaries of cinves of a firmily

“The curvex of a fumtly FLE3 6 : ik ather
Glx. o). of v anly {f each eurve af either family i atersected by at ;Fﬂﬂéu:jﬂﬂ:::{lms.m
Iﬂ"ﬂ-;' ”:1"‘ wl every point of intessection af @ cine of Fowith @ curve af G, the

pergpendicedar.
Wurmgml Trajectories of the given family of curves * - .
“The o families of curves Fie,guelamd Gix 6l e perpendicular ot a point |.:I' uumﬂm‘ 57
uﬂwhrﬂm&mym“pﬂpqﬁmwuhmmlufhumcﬁw. lhh:r_mzw
say, L, and L, are perperdicular, then the product of their slopes equals -1
mint, = =1, mard m, are the slopes of the two tangent lines L, and L;

& : i)

v of baclerial

qriadrupled) is wged (vi) to ubtain the time

’ ; Fis
This it called the differential equation of orthagonal trajectories, 1Fone l‘mrl:u' ﬂfr“‘"“ |
given, then the other family of curves G can be found by solving the differential equation &

trajectories (il -

n'mm‘l‘lﬁl, EQUATIONS
Detenmibne -
m:jﬂ Mmmll::rmumlmmh ofthe family of curves (elrclesh bytme,
otthogonal rakectari 1
{derivative) of the funily of circles orics of the cireles, we need 1o determing the tlope

x4yt = with respeet 1o 2“_2?%_'1

& .
[;;];--:; (i
The differential equation of the o
o gt A T
used 1o obtain the other fenily of e el

= (e

@ -l y oo S & dy _pde
e ':T? x :>jr x'SMjIF IJ

y=inx+ind = puCe i)

Thus, the family of curves G represonts a tamily ef hemogensous stirabght hrough
the origin. This is the result, we would expect, since the radii of a ;:ﬂe e dm lines
Y= Cx, € is any real mumber) perpendicular 1o the lines tangent to a gircle, '

JIEERY MAPLE graphic commands to view the graphs of given Tamily of curve™
and its orthogonal trajectories s e

The generl solution (x)=sgri[ ' +¢ | of the above problem in example 12 is the first

family of curves. This can also be written a5 22 + % = &, The ortho i
curves is the second family of curves rmmdhf y=Cx e oty e Renle ot
Thés equation can be viewed through conumand on line by typing MAPLE commansds as.

Fhjguae 10,3

[> 2eonturpion
oo it s )
> £ 2= contorrplur e 4 3f, y =8 8, pmas 1)
B F=PLOT|.-} {1}
= 7= plou] {regle-x, £ ==5 S} Jia=ed 5 poes 5 ¢
> dlinglay[ {F, )0
/ / N
/ AR
)
R; N 1 JJ jl
X 4
~
i -
L
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IHH‘I‘“HNTML EQUATIONS

UNIT-10

L8

Find gencral solution of the following differential cquatians:

v (&) -y
e fi-wdy=i-rde _
Reduce the following differential equations i separiblc [orm and then sol¥e:
a y=(yex) :
I, o

¢ X o
Solve the Tallowing Jomagencous dil'.fuﬂ::I :qu.t‘l::n'

dy _ x+ . -
. Er_.":_-i R
0 ﬁ.ﬂ d, .'gi! __._+-—-—

Mf;M:fwiuﬁ[&pﬂ'ﬂlwm i the standand forni of homogeneaus form and then solve:

s :%n}hrnf.t:i-f. AH=3 b ( +y M =2y, ¥ =0

= | :
The slape of & family of curves af A point H:.y]ls%:;. Determine the equation of the curve
that pass'ut‘mm;hihc_puw P4, =3).

Find the soluion curve of the differential
paint P(-1. 2

Find'rhcm‘:pmﬁmhmMEuhnbn

hichp--mﬂﬂuu!hwh'-!'{l.ﬁ} = i R
:puﬁnlemvﬁlhngﬂ!anﬁmfwilsuhﬁrmmpﬂﬂnmdh half its Abscisis mnss

w:etincslh:lim.hluhu:-:z:-—dl. th:smlianul‘nputhﬂtnbmﬂ::m,
The rate of consumption of ol (hillions of bamels) is given w%ﬂ.z:“'. Where =0
mim.FMlklﬂﬂmﬂﬂﬂuﬂdhmlmww 1995, At this rate, ho¥
emuch oil will be used in (1 = ) years?
mmﬁm:mmdmﬁnmﬂumﬂuﬁmw %:%
mbu'uflnfbﬁd

BP0
hgﬁ-r—jn

equation o =3 es which passes through the

£
curves of the differential equation ot e+ yebx = xly

m:bwtimhmﬂhmmﬁmmhm.ﬁudmwﬂi
pmpham“:ﬂst[humﬂhnm:dm

Determine the cquations af the orthogonal trajectories of the following families of curyes:
a p=ob

b.v-ﬂ' [ Pgm' d.y].:rl_'_c

3 SR L
e e .
: 2L Tad
o a5 1 ¥
= it L oh
# i L
UNIT-1E i y

Review Exercise
1. Chovse the corvect option.
i Theorder of equation 3%"‘2}"5 b

e s ek 3
j Thedegree of the equation ﬂ’_ﬂ . (d), 4
de® h",—'ut
(). 1 ). 2 w
) (), 4

fii The solution that depends i
pingemaiotia ARty Sontact gektiy @ Gafod:
(c). meneral solution E_:;' pestioutar
) dy . nooe of these
v, The solution of E=ﬂu{x} at p(0) = 1 is:
{a). p=sin{x)+2
fo). vecos(x)+2
v. The whﬂﬂﬂﬁfr%-ﬂﬂﬂm at 0] ==l is:
fo). y==—yJ2sin(x)+1
by, yf
o @ yo s
vii The differentis] equation: B
| equation for the orthogonal trajectory of the fumily of curve = + ¥i= e is:

(b} p=—sin{z)+2
(d), y=—cos(z)+2

(ah, %'ﬂ (b}, ¥=ex @ E-u -
vit. The Crthogonal dx dy ::r-lm
(n), »m=k hr:*ﬁmmﬂhewh'“rfimf
| ()., x*=k=2y° fel. Pukéy (@), Feit=k

]
&

e i i T




