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BACHELOR’S DEGREE PROGRAMME
(BSCG)

Term-End Examination

June, 2022
BMTC-132 : DIFFERENTIAL EQUATIONS

Time : 3 Hours Maximum Marks : 100

Note : (i) All questions in Section A and Section B

are compulsory.

(it) In Section C, do any five questions out of

six questions.

(iti) 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 :  10xX2=20

(1) A real-valued function of three variables
which 1s continuous everywhere 1is
differentiable.

P.T.O.

(i)

(iii)

(iv)

(v)

(vi)
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X +

The function f(x,y) = ln( yj is not a

homogeneous function.

The cylindrical coordinates of the point

) . ) T T .
whose spherical coordinates is (8,—,—) 1S

6’2
[8,5,0)
6

The unique solution y(x) of an ordinary
differential equation :

dy |0, forx <0
dx 1, forx >0

exists Vx eR.

The differential equation :
5

! 2 3 1)
[1 + ( y ) ]3 =y
1s a second order differential equation of
degree 3.

Differential equation :

2
cosxﬂ+ﬁ+xy2 =0
dx? dx

mn ]O,x[ 1s a linear, homogeneous

equation.



(vi1) The total

(viii)

(ix)

(x)

(a)

(b)
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differential equation
corresponding to the family of surfaces

x3z + x2y = ¢, where ¢ is a parameter is
3x2dz + x(ydx + xdy) =0.

Differential equation :

5x2y%2% = 2px2y? + bgx2y3 + 2pz? + 9x2y?
1s a semi-linear partial differential
equation of first order.

The differential equation :
v@ = p2v
dv

has an integrating factor vexp(-v).

+uUuv —u

The simultaneous differential equation of
simple harmonic motion of a particle in
phase-plane is :

dx dy .
ST Tk s dt with y(xy) = ¥p.

Section—B

Solve the differential equation : 4

@—tany_ x
dx—(1+x) —(1+x)e sec y

Show that the differential equation : 6
(yz + yz)dx + (22 + zx)dy
+(y2 - xy)dz =0
1s integrable and find its integral.

P.T.O.

(a)

(b)

(a)

(b)

(©
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Solve the differential equation : 4
2
xzﬂ—ZxQ—4y =x2 +2lnx
dx? dx
Using Charpit’s method, find the complete

integral of the differential equation : 6
p(1+q2)+(b—z)q =0,
b being a constant.

Find all the first order partial derivatives
of the following function : 4

h(x,y,t) =e""tcos(y+t)

What is the value of % at (o,g , oj ?

Find the limit of :

f(x,y)= %
as (x,y) - (0,0) along:
O y=3
Gi) y = 5x.

What can you conclude about

lim  f(x,y) ? Justify your answer. 3
(x,5)—(0,0)

If cosa,cosp and cosy are the direction

cosines of a line, then show that : 3



(a)

(b)

(a)

(b)

(a)
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sin? o + sin? B + sin? y = 2
Section—C
Solve the differential equation : 4

2x%+y(6y2—x—1) =0

The rate of change of the price of a
commodity 1s proportional to the difference
between the demand D and the supply S. If
D= a-bP and S = csinpBt, where a,b,c

and B are constants, determine P (). It is
given that at £ = 0,P = F},. 6

Find the differential equations of the space
curve 1n which the two families of

surfaces :

u=x%+y>+3z=¢
and v=2zx+x2+y%=c
intersect. A

Trnasform the given equation to Clairaut’s
form and hence find its general solution : 6

xy(y - px)=x— py
Also find its singular solution, if it exists.

Find the envelope and the characteristic
curves of the family of curves : 5

P.T.O.

(b)

(a)

(b)

(a)

(b)
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2
x2 +(y—c) + 22 =czcosza,
¢ and o are constants.

Using Lagrange’s method, solve the
differential equation : 5

(xZ — y2 —22)p+2xyq = 2xz.

Using the method of variation of
parameters, solve the differential
equation : 5
d2y 3
—2= +y =sec°x.
dx? J
Solve the differential equation : 5

(eryy4 + 2xy3 + y)dx
+(x2y4ey —x2y2 — 3x)dy =0

Show that the limit of the function f (x,y)

exists at the origin, where :

xcosl+ycosl, (x,y) = (0,0)

f(x,y)= y X

0 , (x,)=1(0,0)
Do the repeated limits of f(x,y) exist ?
Justify your answer. 5
For the function : 5

f(x,y)=2x+xy-2y%,
find the polynomial given by :



10. (a)

(b)

(c)
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foo (1,2)(x = 2)* + - (1,2)

(x=2)(y=1)+ £, (1L.2)(y - 1)’

If: 3

Xy + yz2 + 2X
X+ y“+z

then show that :

ou ou ou
o o + zg =0.

Show that the function f:R? - R
defined by f(x,y) = y|xy| is continuous at
(0,0). Do the partial derivatives f, and f,
exist at (0, 0) ? Justify your answer. 5
Let e; =(1,0,0),e, =(0,1,0) and
e3 =(0,0,1).  Let  x =b5e —ey + Teg,
y=¢e —5e; —e3 and z = ¢ —e; —eg. Find
3x —2y — z. 2

P.T.O.
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Tdes SUTY hrdshA (o, T, 9. <. )
L P IGIRCEIE )
. 2022
SURETH.-132 : 3Tkl HHIHIUT

gqg : 3 yU2 fYHaH 37F : 100

T () 9 ‘Fw OFR 9w ‘w F gf u
atfrard 2
(i) 9 ‘M F D g F g fEel urer gvAr
FI & FHIfoT|
(iii) BeAF HT G FH HI FFEMA T
2

ATk

|. Tdeu fF frAfafad Fo9 9@ & @1 o9l

A SW & U H oY IYYfA AT gfa-Seed
ST . 10x2=20
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G) 99 =0 N adfas 9 %o, S gad

qad 8, TR Bl 2l

(i) HEH

(iv) TIURY 3hel THIHI

Q_ 0, forx <O
dx 1, forx >0

F fgda & y(x)Vx eR &I e
2

(v) 3Tehcd GHTHIT [1+(y’)2}3 =y" ®d 3

F1 fadia Fife s/awa g 2

(vi) SAThcl THIHIO :

P.T.O.
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2
cosxﬂ+ﬂ+xy2 =0

dx?  dx

10, [ T :}\'F@T?F, T GHET B

(vii) TB-Fel x3z + x2y = ¢, W@ ¢ Ueh W=

g2, & i HUu  Sfeed GHIE

3x2d2+x(ydx+xdy) -0 2l

(viii)3Taehel THIRII :

5x2y222 = 2px2y? + 5gx2y> + 2pz? + 9x2y?

T YUH Hife 1 dd-asw s sEwd

gt 2

THIREE U v exp (—v) BT B

(x) T 9Hdd H Usk U FI G Ed

T I 3Tk THIHIO] ¢
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qa—g

(%) fF=fafea stahd GHROT &1 B8d
HIFST 4

Q—tany_ x
Ix (1+x) —(1+x)e sec y

(@) @Rt T 3Edha GHHR 6

(y2+yz)dx+(22+zx)dy
+(y2—xy)dz=o
T B SR SEl GHehd Wt §
e

() F=fafEa Teasea GHRT &l 8 iU :

4

2
x2j—g—2xg—y—4y=x2+2lnx
x x

(@)=nfde fafy 9 srawa gHET -

p(1+q2)+(b—z)q:0

P.T.O.

4.
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1 qU GRS S IS, Sl b Teh 3T

2l 6

() F=fafea wem & 9t 9o wife enferes

STl A HRIST 4

h(x,y,t)=e""cos(y+t)

(o,g,ojwz—?wnﬁwm?

(@) () y=38x () y-5x & sHEfE G

2 2
lim _xXx -y
ooy TN T

FHifST| lim f(x,y) & @ ¥

(x,5)—(0,0)
39 F frepd feTa ged B 7 ST
3T & gite Hifs| 3

Sld

(M) 4fE cosa,cosp SR cosy TH Y@l ol
fespraiead 2, da feamse fF . 3

sin? o + sin? B + sin? y = 2

AT
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5. (&) fAfafaa seeea gt &1 8 HIfWT . xy(y—px)=x-py
4 sqenl fafed g1 ot w@ &ifsg, afc gqen
2x@+y(6y2—x—1)=0 s 7 dll
dx
(@)UF o& hI HAd &I GRadd & Fqim D 7. () TH-Hd

AR emufd S & o9 & R HT GHHAE
2l I D=a-bP 3R S =csinpt, @I
a,bc X B IR T, @ P(¢) fwifa
wifswl g8 e mm @ B ot-0 W

x2+(y—c)2+z2 =c2cos? a,

SEl ¢ N o R 2, & Iy 3
AfgeneIies 9% A[ HIfSa| 5

(@)enns fafy 9 fefafad oasa g

P=F, 2 6
&l §A HIfST : 5
Fifse, fad 3 To-wa (%%~ 9% - 2%) p + 22yq = 222
, _
u=x2+y*+3z=¢ 8. (d)Umw faeror fafu wR efeeRel  wHiHIO
3R =zx +x2 + y2 = 2
’ ‘Zx A d—g+y=sec3x3ﬁ%ﬁ5ﬁ”\aﬂl 5
yfd=se =+ %I 4 dx
(&) frafafed fau T wefier @ @l ®9 1 (@) frefafea sewa gHiEwr &1 g Fifsu :
FUARd HIT 3R 3§ T THHT ATH .

A G HIT ¢ 6 (2xey* + 22y% + y) dx

P.T.O.
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+(x2y4ey —x2y2 - Sx)dy = 0.

9. (®fcmme f& wed f(x,y) H HET H

qafe< W fr gl ®, Sl

f(x,y): xcos%+ycos%, (x,y)i(0,0)

0, (x,y)=1(0,0)
F f(x,y) I TREd HHEA H At
2 7 39 I H ufte Hifsul 5

(@) HeA

f(x,y)=x+xy— 2y
& fou

fa (1’2)(x N 2)2 + fxy (1’2)

(x-2)(y=1)+ £, (L2) (v - 1)°

HEU 2 I G F GO | S A e 5

10. ()afE :

Xy + yz + z2ZX
X+ y4 +z

9 fe@mru 6

P.T.O.
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xa—u + ya—u + za—u =0 3
ox oy 0z
(@) feart f&
f(x,5) = \|x]

A gRefyd ®ed f: R?2 > R fa= (0,0)
R Gad gl @ (0,0) W SARTE STemersi
f, ¥R f, w1 @ T 2 T IW A
gfte shifsul
5

(M 7R AT e = (1,0,0),e, = (0,1,0) R
es = (0,0,1). LIE| ifsra
X =De,—ey+Teg,y =€ —bey—e; AR
z=¢ —ey—e;. TI B3x-2y—z W
ISl 3
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P.T.O.



