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BACHELOR’S DEGREE PROGRAMME (BSCG)
Term-End Examination

February, 2021

BMTC-132 : DIFFERENTIAL EQUATIONS

Time : 3 hours Maximum Marks : 100

Note: All questions in Section A and Section B are
compulsory. In Section C, do any five questions
out of six questions. Use of calculators is not
allowed.

SECTION A

1. State whether the following statements are True
or False. Give a short proof or a counter-example
in support of your answer. 10x2=20

1) The function f: R%Z > R, given by
flx, y) = |x| + |y| 1is differentiable at
(_ 17 4).

(i1) The level curves of the function f(x, y) =

are lines passing through the origin (0, 0).

(iii) The function f(x, y) = e¥2Y is a homogeneous

function.
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(iv)

v)

(vi)

(vii)

(viii)
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Differential equation (}Ey + Px) y = Q) y*

is a non-linear equation for all integer values

of n.

The differential equation representing
all tangents ty = x + t2 at the point
(t2, 2t) to the parabola y2 = 4x is

2
x(d—y) +yd—y+1=0.
dx dx

The differential equation
x2 +y2 + 1) dx — 2xy dy = 0 is an exact

differential equation.

The form of trial solution for the differential

equation
3
H+d—y=x3 +sin X 1S
dx3  dx

y=x (Ax3 + Bx%2+ Cx+ D) + x (E sinx + F cos x).
Using the transformation w = v , if the
y

dependent variable of the equation

x% =wW+Yy w is changed, then the

resulting differential equation has the form

x@—v+ —
ox e

oy



(ix) The partial differential equation

(y+x)a—z—(1+yz)% =x2 + y2
19):4 oy

is a semi-linear partial differential equation

of first order.

(x)  Family of planes z = ax + by + a2 + b2, where
a and b are parameters, is the general
integral of the partial differential equation

z = px + qy + p2 + q where,

Lo o
ox’ oy
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SECTION B

2. (a) Solve the differential equation

d_y_x+2y—3
dx 2x+y-3°

(b)  Solve the simultaneous equations

dx _dy dz
X2_y2_z2 2xy 2xz

3. (a) Solve the differential equation

x2y” — 3xy’ + 5y = x2 sin (In x), x > 0.

(b) Show that the partial differential
equations

f(XaY7Z’p1q)=p2+q2_1=O
and g(x,y, 7z, p, @) = (p? + ¢ x —pz =0
are compatible. Hence find their solution.

4., (a) Find the partial derivatives indicated
alongside for the following functions :

i) flx,y) =x2y3 — 2x%y; £,

() flx,y,z) = x° + x¥y4z3 + yz2; nyZ
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(b)  Find the limit, if it exists, for the following

functions : 5
(1) lim (x° + 4X3y - 5xy2)
(x,y) > (5, -2)
2
(i) Sx
(x,y)—>(0,0) x* + y2
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5. (a)
(b)
6. (a)
(b)
7. (a)
(b)
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SECTION C

Examine %z,/|y| for uniqueness of

solution.

By wusing the method of variation of

parameters, find the general solution of the

2
differential equation d_;r —y= 2
dx

1+e*

A 12-volt battery is connected to a series
circuit in which the inductance is 0-5 henry
and the resistance is 10 ohms. Formulate
the problem and determine the current if

the initial current is zero.

Show that there is no set of surfaces

orthogonal to the curves given by
& _ dy _dz

z:X+y 1

Verify that the differential equation
X%y — y3 — y22) dx + (xy2 — x%z — x3) dy +

(xy2 + x2y)dz = 0
is integrable and find its integral.

If y=x is a particular solution of the
differential equation 2xy” + xy’ — y = 0,

obtain its general solution.
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8. (a)

(b)

9. (a)

(b)
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Solve the partial differential equation

(x3 + 3xy2) p+ (y3 + 3x2y) q=2 (x2 + y2) Z
0z

ay

0z
where p=—,
p ox q

Solve the differential equation

(1—x2+2y)d—y+2xy=o. 5
dx

Check whether the following function is

continuous at (0, 0) :

Xy

, (x,7)#(0,0)
fix,y) = | x% +y?

0 , (x,y)=(0,0)
Is it differentiable at (0, 0) ? 4

Let the function f: R2 — R be defined by

Xy(X2 _ y2)

5 (x,y) = (0,0)

fix,y)=1{ x%+y
0 , (x,y)=(0,0)

Show that

1) £,0,y)=-y,forally

i) fj (x,0) =x, for all x.

Hence verify that fxy (0,0) = fyx (0, 0). 6
7 P.T.O.



10. (a)

(b)
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Show that the following limits do not exist :
3
0
(x,y)>(0,0) 2x° +y
(i) lim R
x,y)—>0,0) x+y

Also check whether the iterated limits of

the function exist or not.

Check  whether the conditions of
Euler’s theorem for mixed partial

derivatives are satisfied for the function

f(x, y) = tan™1 (X) , x#0.
X



=t.un. 2. Ht.-132
HATah ST hrdshu (sft.ue. @.<f.)
FATa qhern
wEdl, 2021

.00 2. E1.-132 : ARl THIRTUT
qqy : 3 g2 S7ferhad 37 : 100

FZ: Y FH IR g @ F gyt 3T fAard & ) v v g
B: J991 4 @ 5 qier 97 Q| gl & TIT
F 1 gl T & |

©Qusg <h

1. <drst Fefafgd oA g7 8 I 7@y | AU IW
% Ut § @Y YU AT gfd-3grewr i | 10x2=20

i) flx,y)=|x|+|y| T @ T weW
f:RZ2 5 R, g (-1, 4) W & 2 |

(i) HEH flx, y) = — & T A9 (0, 0) ¥
y
oA aTeft 1@ § |
(i) e f(x, y) = e¥2Y GHET HoH 8 |
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(iv) 3TGhd  FHIR % +P(x) y = Q(x) y*

n ¥ T TE T 5 o sAfew wEE
2|

(v) Waed y2=4x & foag (t2, 2t) W @A
TG ty = x + t2  FEUd wE aren

2
Jrehel FHTHOT x(d—yj sy Y 1-02
dx dx
(vi) AT THRW (x2 + y2 + 1) dx — 2xy dy = 0
Teh JATAY aehed THIHT § |

(vii) 3Tk HHIRTT —+&=x3+sinx ED

IS IERSEIRY

y=x (Ax3 + Bx2 + Cx+ D) + x (E sin x + F cos x)

2|

(viil) ®UTEOT w = ~ I TN i I GHRO
y

x%:va% 1 W = qiafdd fe

MU, 99 389 T gH dTcl 3Taeha FHIR

ov ov
DE] X —=vV+y— |
~ Y o BT
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(ix) 3ATTTh 3Tdhcd HHIHU

(y+x)a—z—(1+yz)% =x2 + y2
ox oy

YA HIfE H1 HIRRGh IR AThd
T B |

(x) THAA PA z = ax + by + a2 + b2, &l

a 3 b I B, ATRH ahd THHO
0z _ 0z

Z=pX+qy+p2+q2,G|3Tp=a—X,q—g

2, o A9 HHATHA 3 |
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TTFA T dy x+2y-3
2. () dx 2x+y-3 &
HIT |
(@) Fmuaq e dx dy _ dz

3. (%) Adha GHIHW

x2y” — 3xy’ + 5y =x% sin (In x), x > 0

ﬁsaaﬁﬁul

(@) femmsu o Aifden srasa g

fx,y,2z,p,0)=p>+q?-1=0
3ﬁ-{ g(X,y,Z,P,q)=(P2+q2)X—pZ=0
FETd 8 | 39 TG, 31 B [1d hIMT |

4. (®) Tm=fafed wedi & fou ey g g
AT TRt 1A HITT
1) fx,y) = x%y3 - 2x%y; f

(i) f(x,y,2) = x5+ x4y4z23 + yz2; f,

’ IXyZ
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(@) fr=fafed womt & fau dim s Hifse, afe
3ITehT AfEaed &1 al

(1) lim (x° + 4X3y - 5xy2)
x,y)—>6,-2)

2
(ii) lim %
(x,y)>(0,0) x° +y
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@ ue T

5. (%) aﬁwgzm%mﬁaﬁaﬁwﬁa
HIT |
(@) yraer & foeror fafa g otasa afie
d2y 2

—5 V= 1 AT & T (T |
dx 1+e*

6. (%) 12 dlce & T S il Ioft qigy & =1y
Srer Srar ®, fS® Yehed 05 henry 3R
Sl 10 ohms & | WHEAT sl HlHd HITQ
3t afg anfe g =@ &, @ ww feif@
HfT |

(@) femmse f g8 &1 wE ff o= T
S &Y 3 o s a5

Z X+Yy

LR

7. (%) "aafua Hifie f5  sEea @l

(x%y — y3 - y%2) dx + (xy? - x%z — x%) dy +
(Xy2 + x2y) dz=0

THREHIE 8 3R HHT T [Td I |

(@) ﬁy:x,ww2xy”+xy’—y=0
w TR 5@ §, @ R AUH TA T
HINT |
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8. (%) 3P 3aeher Tl

x3+3xy2)p+ (y3 +3x%y) q=2 (x2 + y2) z

e § .02 025
g I, STE p @ 6y%| 5
(@) 3Tahdd THIH
(1—x2+2y)d—y+2xy=0
dx
i g HIT | 5
9. (%) o= hifve o F=ferRaa we= (0, 0) W Taa
R
T, (x%,y)#0,0)
flx,y)=1x" +y
0 , xy=(0,0
FIT T (0, 0) W AThHIT B ? 4
(@) ¥ efifse wel £: R2 > R,
2 2
WD (%, y)#0,0
flx,y) = X“ +y
0 : (x,y)=(0,0)
g afteTiya 2 |
fe@m f

@) £(0,y) =y, ®fyF faw
i) f,(x,0)=x, @ x % form
36 T8 WeATiya hitT foh £, (0, 0) = £, (0,0). 6

BMTC-132 15 P.T.O.



10. ()
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femu f ffafgs dmet =1 rfeaa
B

(1) lim 6 5
(x,y)>(0,0) 2x° +y

X3y

X+Yy

(ii) lim 5
x,y)>0,00 x+y

Tz ot Sife HifT 6 s i gt dimme
%1 AfEdea g A1 T |

Sta hifsre for o fafda o1ifses Taeas &
o wfaer W % Ufddy weN
f(x,y):tan‘l(ij,x¢0a§mﬁ§§@ﬁ§

IR
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