Program Name B.Sc/B.A (Mathematics)
B.Sc./B.A. Part Il
Paper Code — MT- 05 (Differential Equations))
Section — A
(Very Short Answer Questions =ifd &g T atet 924)
Tedeh U 2 37k T & Each Question Carries 2 Marks

(1) Find order and degree of the differential equation. 2)
dy x%242
dx y+3

Ans. Order = 1, degree = 1

d
(2) What is the integrating factor of ﬁ + Py =Q? 2)

Ans. LLF. = efP dx

(3) Write the necessary condition for a differential equation of I order and I degree to be

exact. 2)
oM oN . . .
Ans. — = — for Differential Equation Mdx + Ndy =0
dy 0x
o . : 2
(4) What is singular solution of equation y — xp —— = 0 )
p
Ans. y? = 8x
(5) Define complementary function of linear differential equation with constant coefficients. 2)

Ans. Solution of L.D.E. f(D)y = 0 is called complementary function.
(6) State whether the given statement is True or False: 2)

Differential equation f(D)y = Q(x) has the particular integral = f; =Q(x)

(D)
Ans. True
(7) What is partial Differential equation for Z = ax + ay + b eliminating a & b. )
Ans. p =q
(8) Define order and degree of Differential equation. 2)
ST GHIERLIT ShT RITE F T TRCATIN hiforT)
Ans. Order : Order of highest order derivative present in differential equation if order of Differential Equation.

Degree : It is degree of highest derivative occurs in it, after the D.E. has been made free from radicals and

fractions as far as the derivatives are concerned.

TS : AeTheT THIHLT | foraa STarehatsii shi SoodH shife B JTaehal GHISHUT i e HEaTdl 2l

oIl : 3Tl THISHIOT shl SAeehetsll o d=awl § Ty 71T quf sffsftar T o of1e 3eH 37 aTed I=araH
I o STTHTH hT GTA & 30 STThet GHIHIT oh1 AT FHeATd! 8




(9) Solve: Z—i +y tanx —secx =0 ()
Ans.y = sinx + cosx
(10)Solve : y(2xy + e*)dx — e*dy =0 )
Ans. X% + il =c

y
(11)Which factors are present in c-discriminant? 2)
Ans. Node locus, envelope, cusp locus.
(12)Solve: (D?> —3D + 2)y = 0 )
Ans.y = Cie* + C,e?*

(13)State True or False: 2)

1
(D-a)

In Differential equation f(D)y = Q(x), if f(D) = (D + &) then particular integral will be
e [e™Q(x)dx

Qx) =

Ans. True
(14) Find partial differential equation for x = A ePY sin px, eliminating A and p. 2)
0%z 0%z
Ans. Iz + 3y 2 0
d _ —
(15)Solve:£ =e* VY 4 x2e7Y )

Ans.e” = e* +§+ c

(16) Define general solution of differential equation. 2)
1T THISHIUT o SATTe B Rl TICATINA ShiTaTg|

Ans TS ST THISHT o Tl § THIHIOT Sl I F T TowaT ST &l T S AT &t Fhed &

Let the order of D.E. is n. If the solution of D.E. contains n independent arbitrary constants, the solution is called

General solution.

(17) What will be integrating factor of Differential equation (Which is homogenous) M dx + N dy = 0,if Mx +
Ny #0 (@)

afe @, M dx + N dy = 0 GHHTd SHIHOT & 99 Mx + Ny # 0 A GHt. o1 GHreherT 0T 1
LY

1 .
Ans L.F. = ———— (HHThT TUITH)
Mx+Ny e

(18) What is form of Lagrange’s Differential Equation of first order and higher degree.

T ohiTe o 3TTereh ST shl ATITST 3Taehel THIeRLoT fora| )
Aansy =x & (p) + f(p); p =dy/dx
(19) Solve : (T HITTT) (D*+4)y=0 )

Ans.y = e *[c; Cos x + ¢, Sinx | + e*[c3 Cos x + ¢, Sin x]

(20) Mention True/False : (Tcd/3T8 T E‘l"l"%l'Q) 2)



The solution of differential equation of nth order has n arbitrary constants.
N hife 3 Tarehct THHT o & § n To=aT 1o 81 &

Ans. True

(21) Find partial Differential equation for Z = ax + by + a’ + 2ab eliminating a & b.

ad bh ATz = ax + by + a? + 2ab & foTu Fif3reh Taahar Trfisn fefay)
()

Ans.z = xp + qy + p% + 2pq

(22) A function f (x, y) = xyz. Satisfy Lipschitz condition in Rectangle R, where R: |x]| < 1, |y| < 1, because
|f(Cx,v2) — f(x,v1)| < 2|y, — y1l. then what will be the value of Lipschitz constant?

B f(x,y) = xy? AED R H 5@ R: x| < 1, |y| < 1 Toroefisy gfdsier =60 w=qe aar & #ifh
f (x,y2) = F 6, y)| < 2|y, — yy | A feraefisy feertish 1 &= = grmm?

Ans.K=2
(23) Solve (8 FHITSTT):
d
x (ﬁ) + ylogy = xye*
Ansxlogy =e*(x—1)+¢c

(24) What is the integrating factor to make the given differential equation exact?

(& 7T ST Rl AT S o [TT FHTRSH U T BITT?)
(xy sinxy + cosxy)ydx+)(xy sinxy — cosxy)xdy =0

1
Ans.LF. (ST TOT) =

" 2xy cos xy
25z = 2f (logy + x%)ﬁfﬁﬁfﬁ?ﬁﬂ?‘oﬁﬁm
Obtain Partial differential equation eliminating f from z = 2f (logy + xiz)
Ansx3p +2qy =0
(26) Solve: (B FHIfSTT) 3px + 6p*y? —y =0

Ans.y3 — 3cx + 6¢?

(27) Write Auxiliary equation of Charpit’ method.

Trfue fafer & foe wemres g fafay)
A dp _  dq dz _dx __dy __df
"S-9f of — 9f, _of  __of of  _of  _9f o
o Por oMo Py %ag  Top Toq

(28) Solve: (¥ HIfTY) se*tandx + (1 —e*)sec?ydy = 0

Ans.tany = c(1 — e*)3

(29) State existence and uniqueness theorem for Initial value problem.

TRIPeh 719 GHET o foru 31fiacd ua AfexiiaraT g8 o1 e forfiag



Ans. (i) If function f(x,y) is a real and continuous function in Rectangle R, where R: Ix — x0| <a; Iy —
YO0<b;(ab>0)

onR, |f(x,y)| <M

(ii1) f(x,y) satisfy Lipschitz condition | f (xlyl) — f (x1y0)| <K |y1y2 | with respect to y in R (here K is

Lipschitz constant).

. . . I dy .

Then there exists a unique solution of an initial value problem I = f (x, y); y(xo) = Yp, in internal
|x — x0| < h,where h < min(a%)
() I FE f(x,y) T R H ATEdfas qo1 TG eH & S& R:x — x|l < a; |y —yol <
b; (a,b > 0)
MHRT [f(x, )| <M
(i) B f, R ® y o @uer foaefisy sfeasmer |f (xy1) — f(x1yvo)| < Kly1y,| &1 a8 a8
(K=TeTaefis] feertien), a9 310t |x — x| < hﬁw&ﬂ%m% = f(x,v); y(xy) = yo a5&n
% U Sl gt o e &, <tEf A < min(a )

(30)Define standard form of Bernoulli’ I order & I degree differential equation.
AT TR T R &9 Saratl]

dy _ n
Ans==+ Py =Qy
(31) Define order of Partial differential Equation.
STITRTeR 31Tt AR 3T ShITE ST TR SIS

Ans.The order of highest order, partial derivative is called order of Partial Differential equation.

Hif3TeR 3Tarehct GHIRTUT § IUfkerd I<uiay 3T7f3Teh STdehalsT hl shife shl Aif3Teh 3Taehet aHt, hi +ife
FEATd! Bl

(32) The differential equation of first order and first degree having three variables can e written in the following form:

T =R 1T T ShifE I TUH 1A oh Tdohel THIHT shi (97 9 | foram ST dshar? —
dx _dy _dz

(True/False)
P Q R

Ans.True
(33) What the operation D! is used for?
epeh D~ e it 3 Fore Srges S 37
Ans.Integration (HHThcT)
(34) Write complementary function for ¥ — 4s + 4t = 0
@AFNT  r—4s+4t=0
Ans.C.F.= @1(y + 2x) + x0,(y + 2x)

d
(35) If% = e**Y;y = 1 forx=1 Find y when x=-1

X=-1 %%ﬁywuﬂmaﬂﬁm?ﬁ%% = ey = 1S9 x=1.



Ans.Y=-1 for x=-1

(36) Check whether the given equation is exact or not :
2 _ 4y dy _
(x x)dc2+2(2x+1)dx+2y—0
iffere for <t 71 wefieror 2rermef & Sveram &
2 _ 4y dy _
(x x)dc2+2(2x+1)dx+2y—0

Ans.Exact (?M'T?I %)

(37) Define Total Differential Equation.
TTLRT STFeheT FHTRTUT hT TR i

Ans. When the differential coefficients in any differential equation are with respect to any one independent variable, then D.E. is
called Total D.E.

ol forel STershet THISHOT § 3TaIehet T[UTieh shelel Uoh €1 ¥alcial = o WTUel &I dl SH ATeIROT STkt
GO e B

3%z
0xdy

(38) Write the notation for

o e e g S

dx0dy

(39) Write the order and degree for the given P.D.E.

& 18 31731 3Tareher @Y. st Shife o =T T gel?

93z 9%z 93z _ 1

d0xdy 2 - axdy = dy3  «x2

Ans.Order = 3, Degree = 1

(40) Solve: (8 FhITSTT) x—y—p>=0

Ansy +c==2[E2 4 x=y +log(Jx =y - 1)

(41) Solve: (B FhIfSTT) (D* — D)z = log(x + ¥)
Ans.01(y +x) + 0,(y — x) + O3(y + ix) + O, (y — ix)
(42) Solve: (T HIfTT) (1-x)dy—(B+y)dx=0

Ans.3+y)(1—x) =k
(43) Define Auxiliary equation of linear differential equation with constant coefficients.

L OTi ATt (R SHerehet HHTHTUT ol HETeh HHIshoT shi TR shifsy)

Ans.Consider the differential equation f(D)y = 0 or (D™ + aan_l + aZD"_z + - tan)y =
0 - (1)

thenm”™ + alm"‘l +-4+an=0or f(m) = 0 is called Auxiliary equation of (1).



HqHT 319 @HeT f(D)y = 0 or (D™ + a; D" 1 + a,D"" % + ---.. +an)
y=0 2 a@ wft. ¥m. i "wemsd @l m" +am* 1+ -+an=0o0r f(m)=0
hETul|

(44) Define singular solution of a differential equation.

S{TheT THIHUT o Taf<raT BT ohl TICHTIvG ShifsTy)
Ans. 3T THIHIUT T I8 Bl ST SATI Bl 8 T=aT =] ol fIRTe 7 37 92 ure =} 21 2, 39 fafem
& e al

A solution of D.E. which cannot be obtained from any general solution of D.E. by any choice of n independent

arbitrary constants is called a singular solution.

(45) Write the form of clairaut’s equation.
TR HHT. T FARE 94T, §Y FATsy)

Ans.The D.E. of the form Yy = xp + f (p) is known as clairaut’s equation.

y = xp + f(p) ¥ & GHY. FeRic THIHT HEardl 2l
(46) Define p-discriminant relation.

p- farfarfeRert sht afeamem i)

A Letf (x, Y, p) = 0 be the given D.E. and p = dy/dx regarded as parameter. Then p-discriminant relation

)
is obtained by eliminating p between the equations f (x Y, p) = 0; % = 0.

B. AMT f(x,y,p) = 0 &7 31aeher aufl. 8| e p-fafafrert wisot £(x, y,p) = 0 ;% =00¥
p 3 ToreT & 9TH B )

(47) Define Initial value problems.

Ans. UET HHETE STET 37ashet FHIH0T 1 &t i o o Tefeviah foreg o et wfcrreer 3t o, sefewies ot

HEETE FHEAT 2

The problem in which all conditions are given at initial point along with the differential equation,

is known as I.V.P.
. . d¥y dy 2 . o
(48) Taking Z = SIN X in e + tanx o + y cos“x = 0. What will be complete solution if D.E.?
d? d ! .
et g, dx—i + tanxﬁ +y cos?x = 0¥ z = sinx @ R EH!. 7 07 & FAT B

Ans.y = CyCos (sinx + c3)

(49) For finding particular integral method of variation of parameters, it is necessary to know complete

complementary function. (True/False)
e fereror fofer & forfRre wwmehet S e o foTg Fqul qie et JTd ST ST 2
Ans.True

(50) What is form of Lagrange’s Differential Equation of first order and higher degree.
T SRITE T TR €T h! SIS STaehel TSR fora|



Ansy =x & (p)+ f(p); p =dy/dx




