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BACHELOR’S DEGREE PROGRAMME
(BSCG)
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June, 2023
BMTC-132 : DIFFERENTIAL EQUATIONS

Time : 3 Hours Maximum Marks : 100

Note: (1) Question No. 1 is compulsory.

(it) Attempt any six questions from Q. No.
2t0 8.

(tit) Use of calculators is not allowed.

1. State whether the following statements are
True or False. Give a short proof or a counter-

example in support of your answer : 5x2=10

(1) The differential equation :
cos ydx +(y? —xsiny)dy =0
is an exact differential equation.

P.T.O.
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The first order partial differential equation
formed by eliminating the arbitrary

constants ¢ and r from the family of sphere

x2+y2+(z-c)2-r2=0is xg—yp=0.

. 1-x2-9y2 | )
lim —X 7Y g finite.
(x,9)>(0,0) x2 + y2
If:
w=x+2y+2%
2
then m’S = o .
dox%  9zay
d . ; .
1Y ¥y3=0 is a linear differential
dx
equation.
Solve the differential equation : 8
1@ __ 2xty+l
dx 4x+2y—1
Solve the simultaneous equations : 7

dx dy dz
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(b)
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Solve the differential equation : 8

x2y” +2xy’ — 20y = (x +1)2

Find the integrating factor and solve the

differential equation : 7

(¥ — y)dx +(xe**Y +1)dy =0

By wusing the method of wvariation of

parameter, find the general solution of the

differential equation : 8
¥y +y=sec’x

If:
Z = x2y + 2xy*

where x =sinzt

and y=cost

find m when ¢ =0 by (i) chain rule and by

(11) the direct substitution. 7

P.T.O.
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By using the method of undetermined
coefficients, find the general solution of the

differential equation : - 8
y'+y —2y=-2e"* —5cosx
Show that e3* and xe3* are the solutions of
the differential equation y”" -6y’ +9y=0.
Also find a solution that satisfies the
condition y(0)=-14,y'(0)=4.6. 7
Verify that the differential equation: 10
2(x% - y2 - 22)dx + (x + 2) xzdy

+x(22 —x2 —xy)dz=0
is integrable and find its integral.
Solve : 5

s N.v\m + R%
A
Xy

Find the general solution of the equation : 8
x(y? - vazx +y(z22 -x®u

Y

+z(x? |QMV:N =0
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(b)
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Show that for the function f given by : 7

Xy
(x,9)=——"—
e x2 + y2

lim lim f(x,y)=lim lim f(x,y)=0

x—>0 y—0 y—0 x>0

But lim f(x,y) does not exist.
(x, ) —(0,0)

Show that the following function f is
differentiable at (0, 0) : 8
x2y%

flx,y) = Wmﬂv if(x, y)#(0,0)

0 , if(x,»)=(0,0)

Find the complete solution of the
equation px+qy= pq. 7

P.T.O.
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1. @y f& freafafed ®om 9@ § @ s/
HAM IW & 9§ H oY S A Yia-S<eI
e - 5%2=10
(i) TR GHIHI :

cosydx +(y%2 —xsiny)dy =0
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(i) M x2+y2+(z-c)2-r2=0 % UER 9 3. (%)3EFhe GHIHI . 8
Afes® W ¢ 3 » I TSR W I Al x2y + 2y — 20y = (x + 1)2
TN wife ok sEee T @ 1 T W Ff
xq—yp=01 () STkt THHI
L B
Gi)  lim -5 ") qRfim 2 (e¥*9 = y)dx +(xe**? +1)dy = 0
(2,9)->(0,0) x2 + y?
. H AR U W SIS IR 3w
(iv) Ifg :
Hifsm) 7
w=x+2y+2z2
S 4. (F)urEa faero fafu @ sEwa qHis
i _
2
ox @N@,‘v\ .%:+,2”m®0m.&
) %Qwuo e faw TaHd THE B HT A g G hifog| 8
X
Q)afg .
(F) 3TThdd GHIRT : (&)
s A 4
dy  2x+y+l Z=x"y+2xy
dx 4x+2y-1 SEI x=snzt
HT & U hifoq) 8 . QHOOm?amm
(@) JTad FHEHON
F1d HifsT 7
dx dy dz )
8 g B () JEen fm &R (i) Ty gl Q@
& BA U HIfST 7 &l ¢ =0l
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5. (F)Afwifa o fafwy @ sewa (@) T HIf9T 5

: , 2y*t+axt

.\v\ ”l.\xu\wl.

¥y’ +y —2y=-2e"* —5cosx
7. (%) GHST ¢
T AYS A I ST 8 ()
(@) femms fo o3 SR xed STohet TefieRtw *(* = 2u, + (&~

.\v\\.lm,v\ufwhv\no +NARM|.¥Mv§N”O
% TA Bl U (0) = 14, y'(0) = 4.6 HT AYF T IE FiU) 8

H GG HH gl 'A W Y
Hifa| 7

(@) f(x,5) =2~ W KU T we & o

X +y

fE@me f& .

6. (F)HAUd HIfST fw s/@her gL ¢ 10 o o
lim lim f(x,y)=lim lim f(x,y)=0

x—>0 y—>0 y—0 x>0
2(x2 —y2 - 22)dx + (x + z)xzdy
GIEX]
+x(22 —x2 —xy)dz=0
lim f(x,y)
g € SR THeT §Hee Wt W *.9) >(0.0)
HifsT) &1 AT ==& g 7
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8. (%)fcErue f& fmfafaa %™ £ 0, 0) W
FTHANT © 8

Rm.v\m .m
farn)={z2y 2 Ta®)#0,0
0 , AR(xy=00,0

A.@vﬂﬂw_ﬁq— pxX+qy=pq &I ﬁ%c.m = I

Hif ;
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