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BACHELOR’S DEGREE PROGRAMME
(BSCG/BSCM)

Term-End Examination

December, 2024
BMTC-132 : DIFFERENTIAL EQUATIONS

Time : 3 Hours Maximum Marks : 100

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

(it) Attempt any six questions from Q. Nos.
2to 8.

(iti) 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 :

X X
[1+ey]dx+ey(1iny:0
y

1s an exact differential equation.
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(1) The differential equation :

2.\3 3
(3—;’} +5(3_§j +6y=0
X

has order one and degree three.
(11)) y=tan(x+c) 1is a solution of the

differential equation j_y =1+y>2.
X

(iv) The first order partial differential equation
by eliminating the arbitrary constants a

and b from the relation :
z:ax+by+a2+b2
is 4z = p% +q>.

2
(v) If W=x+2y+22,then a—W=ﬂ
x> oz0y
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2. (a) Solve the differential equation :

xd—y:y—\/x2+y2.

dx

(b) Solve the differential equation :
(X2 +y?+x)dx+xydy =0.

(¢) Solve the differential equation :

ye¥ = (y? +2xey)d—y.
dx
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3. (a) Show that the limit of the function f(x,y)

exists at the origin, where :

f(x,y)=

Xcosl+ ycosl, (x,y) #(0,0)
Yy X

0 , (x,¥)=(0,0)

Do the repeated limits of f(x,y) exist ?

Justify your answer.

(b) Solve the simultaneous equation :

dx ~ dy  dz
2 gy

x2-yz y - 1z

4. (a) Solve the differential equation :
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xzy"—2xy'—4y =0.

(b) Show that e?* and e** are linearly

independent solutions of y"-5y'+6y=0.

Find the general solution too. 8

5. (a) By the method of variation of parameters,

solve : 8

d%y dy X
— 2= 4+y=e 10 X.
dx2 dx y 8

(b) Show that the function f:R? — R defined

by f(x,y)=4+/IXy| is continuous at (0,0).

Do the partial derivatives f, and f, exist

at (0,0) ? Justify your answer. 7
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6. (a)

(b)

(b)
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By using the method of undetermined
coefficients, find the general solution of the

differential equation : 8

d?y  dy X
—+2—+y=Xx—-¢e".
dx? dx Y

Verify that the differential equation 1is

integrable and find its integral : 7
(y2 + yz)dx + (xz + 22)dy + (y? — xy)dz = 0.

Form a partial differential equation from

x2+y2=(z—c)2tan2(x. 7
Find the general solution of : 8
(mz—-ny)p+(nx—1Iz)g=1y—-mx,
where p =§, q=g.
OX oy
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8. (a) Solve the partial differential equation: 7
pg+p+g=0.

(b) Find the complete integral of the partial
differential equation using Charpit’s

method : 8

2xz — px2 —2qxy + pq=0.
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TATdeh SUT ehTachH
(&, TE-91. it /& T, i . )
AT gha
feawr, 2024
U132 : TR THIHTOT
TaT ;3 g2 3BT 3 : 100
T2 . (i) ¥IT gEI 1 T Bl

(i) 57 Q&I 2 T & 7% T FI5 F: F57 &7
FHifora/
(iii) oot HT FIT FI7 BT HFAlT T8
&
1. saeu f& fTefafed o9 9@ § @1 s

I IW & U W @Y YU AT YA-SIR
EUELSE 5%2=10

(i) 3Tl THIH :

X X
[1+ey]dx+ey[1iny:O
y

T gy aTerehel THIH |
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(i) TR THIHI :

d2y ’ dy 2 _
(W] +5(d—xj +6y—0
¥ ife gom oK =@ (ferft) &= 2

(iii) y=tan(x+c) dhe THHI j—y=1+ y2
X

1 & B

(iv) T z-—ax+by+a’+b? § Wiesed =

a 3R b & TM W T I U9 Hife

ST 3Thel THIHIT T

4z =p® +q°

52W ow
_ 2 g9 —=—""
(v) A w=x+2y+22, 2 o

(%) 3Tahel HHIRI

xj—y:y—\/x2+y2
X

1 T II hiTSIU| 4
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(@) A THIHT .

(x2+y2+x)dx+xydy=0

1 T UI hiTSIU| 5

(T7) A THIHL .
ye¥ = (y? +2xey)d—y
dx

1 B U hiTSC| 6

3. (%) fR@ErET ff ®wed f(x,y) &I GH T SAM W

fermM el ®, SEl

Xcosl+ ycosl, (x,y) #(0,0)
f(x,y)= y X

0 , (%,y)=(0,0)

T f(x,y) HI RO GANE T L ?

A S Hi FoAad Hifsu] 7

(@) FId FHRIT

dx dy dz

x2—yz y?-zx z%-xy

I BA HifU| 8
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4. () AqhHc FHIHT :
x2y" —2xy' =4y =0
I T hIfST| 7
(@) feErEy fF e2¢ 3R ¥ y'_5y'+6y=0
% Yaw w1 9 FUy g €| sTR AuE
A Al 9 SIS 8

5. (F)9r=a fa=ror =1 fafy gra e

d’y _dy N
——-2—+y=e"logx
dx? dx y o8

HT BA U hIq| 8
(@fcaezt f& w9 f:RZ5R 9
f(x,y)=+Ixy| s® frif@ fear S %,

(0,00 W Taq B F AMVH THe |,

SR f, H (0,00 W A T T ? W

ST i GeAud shifsiq| 7
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6. (F)fuif@ ol w1 fafy = WM gW

Tahe] GHIHTT

d?y  dy X
—+2—+y=Xx-¢
dx? dx y

1 AT T WS hifIT 8

(@) GAd hifse foh gehd THIR

(y2 + yz)dx + (xz + zz)dy+(y2 —Xxy)dz=0

HEEHE ? AR T THA Wi Ud

wHifsrg| 7

7. (F)xZ+y?2=(z-c)’tan®?a h1 3TIH ATk

THIR0T IHET| 7

(@) (mz-ny)p+(nx—Iz)g=ly-mx 1 T

T g Hifg, e p=Lq=2 18
OX oy
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8. () 3Tf3Teh Tghdd THIHI

pa+p+q=0

Tl BA HIfST| 7

(@) AR 3Tehel GHIRIT :

2xz - px2 —2qxy + pq=0
1 WRfye fafy o qul Faed 9w St

XX XXXXX
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