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BACHELOR OF SCIENCE (GENERAL)
(BSCG)

Term-End Examination

June, 2024
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 :  10x2=20
(1) e* and e *are linearly independent

solutions of ¥ —y=0.

P.T.O.



(i)

(iii)

(iv)

V)

(vi)
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Direction cosines are connected by the

relation ;
12+m2+n2=2

The spherical coordinates (2, ©/4, n/3) are

represented  as (\/3/2, J3/2,1 ) n

cartesian co-ordinate system.
For the function :

fx, y)=x3 —4x2y? + 8y2,

freyy =0

The function :

x,y)=sin"1 —\/;_\/;}
f(x,y) [J}+\/§

1s not a homogeneous function.

The differential equation :

1+ ] =y

1s a second order differential equation of
degree one.
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(vii) Differential equation obtained by

eliminating the arbitrary constant c in the
equation x2 —y? =c? is xdx —ydy=0.
(viil) Solution of the total differential equation
yz dx +2zxdy—3xydz =0

is xy? =cz3.

(ix) Solution of the differential equation :
(D3 —D2-12D)y =0

is y=(c; +¢y edx) +03e_3x .

(x) Integrating factor for the differential
equation :
(22 +y2)dx —2xydy=0, x>0, y>0

.1
18 — .
A2

Section—B
(a) Solve the differential equation : 4

d
d—y+zlogy = 2 (log y)?
X X X

P.T.O.



(b)

(a)

(b)

(a)

(b)

(c)
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Show that the differential equation : 6

(y+2)dx+dy+dz=0

1s integrable and find its integral.

Solve the differential equation : 5
x2@+2xﬁ—20y = (x +1)?
dx? dx
Solve the differential equation : 5
(4x +6y+5)dy=(3y+2x+5)dx
Find the equation of the line joining the

points (— 1, 0, 1) and (1, 2, 3). 2

Check whether the limits of the following

functions exist ornotas x -0,y —>0 : 3
4_ .2
X" =)
flay) =22
x*+y

State KEuler’s theorem for homogeneous

functions and verify it for the function: 5

3 43

xX+Yy

X




(a)

(b)

(a)

(b)
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Section—C

Using Charpit’s method, find the complete

integral of the differential equation : 7
pPx+qiy=z
Find partial derivatives f, and fy for the
function : 3
f(x, y) =5x*y? + 6x2y3
at the point (1, — 1).
The population of a town grows at a rate
proportional to the population at any time.
Its initial population of 500 increases by

15% 1in 10 years. What will be the

population in 30 years ? 6

Show that the following function is not

continuous at (0, 0) : 4

1 .1
sin—+xsmn—, x=0,y#0
flx,y) = Y x y Y .

1 »  otherwise

P.T.O.



(a)

(b)

(a)

(b)
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Solve : 5
dx B dy B dz
x(y2-22) —y(2-x%) z2(x?+y?)
Solve : 5
xﬂ—(2x—1)ﬂ+(x—1) =0
dx? dx J ’

when y=e* is a solution.

Solve the following differential equation by

using the method of undetermined

coefficients : 5
d?y dy
CY B 9y = qy2
dx? dx J

Solve by the wuse of variation of
parameters : 5

d2
—y + azy = secax

dx?
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9. (a) If:

(b)

10. (a)

(b)

J

u=x2tan" 1< - y2 tan~1

X
then show that :

o0%u 3 x2 - y2
0x Oy

x2 + y2

BMTC-132

5

>

X
y

Find the envelope of the family of circles : 5

x2 + y2 —2axcosa—2aysino+c2 =0,

where o 1s a parameter.

Find the level surface of the following for

the value given against it :

2

@ flx,y,2)= x2+y2-22-24 fork=1

1) f(x,y,2)=x+y—-z+3 fork=2

Find the differential equations of the space

curve
surfaces :

u=x2—-y2= ¢
and

v=y2-22= Coy,
intersect.

in which the two families of

4

P.T.O.
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(¢) For the function :
f(x, y) =2x3y3 +dxy3 —x +
find the polynomial given by : 4

e D =D? + £, (1L, D (x=1)(y-1)

£, (1, D (y-1)2
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fag™ wae (wm=) (& TE-H S)
qAld uet
ST, 2024
oUW .-182 : TR THIRTUT

gag : 3 HqU2 fYHaT 3Tk ¢ 100

WS : (i) AT ‘' SR ogwrT ‘¥’ # |t wv
sIfEr 8
Gi) o9 ‘g’ ° B g 4 4 fH= urer
vl & & BT
(iii) HARAS P YA BT AT TET Bl

ITHNT—27

. adeu f& frefafed w9 9 § O 3Ed|
A9 SW & THAH U UF dfera Suufw AW Tw

yfa-3<Ewr N 10%2=20
(1) ef I e WHIH y' —y=0 & IfEehd:
a3 g 7

P.T.O.
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() fem @AW T 24m24n2=2 FN
et gt 2

o

(i) Merg  faesmel (2, n/4,7/3) I HEE
feene ugfad o (\/3/2,\/3/2,1) % &9 H

o o

frefua foear < =)

(v) B f(x, y) = x% —4x2y2 + 8y2 & feru,

fey =0 B
(v) o f(x,y)zsin‘l(\/@;g] Teh HHEA

T T8l 7
(vi) STdhel HHIHIO [1+(y')2J8/2: y! Ed
TF &1 fgdta Fife &1 Tawea g 2
(vii) TR 22 -y2=c2 O § W W ¢ Hl

o o

fgaifid & W Ww 3T THIHIT]

xdx—ydy=0 2l

(viii) F¥0f 3Tehel FHIRIT
yz dx +2zxdy—3xydz =0

1 BA xy? =c2? %I
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(ix) 3TFehel FHHIO (D3 —D2-12D)y=0 o

g y:(c1+c2e4x)+03e‘3x 1 2l

(x) 3Tehel HHIR :

(x%+y%)dx —2xydy =0, x>0,y >0

&% fou THeRe U %%l
X

AT

2. () IRl HHIRL :

d
d—y+zlogy = 2 (log y)”
X X X

*1 T HITSATY 4

(9) <EU fof STahel GHHOT

(y+2)dx+dy+dz=0

TOheE € ddl TEhl HHhA S
Hifsu| 6

P.T.O.
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3. (31) 3Mghd THIH ; 5
d2y dy
22 4 26— — 20y = (x +1)2
X dx? xdx y= )
&l A HIfST|
(3) 3Tohdl USRI : 5

4. (37)

(<)

(%)

(4x+6y+5)dy=(3y+2x+5)dx

F1 TA HIfoQ|
fagen (1,0, 1) 3R (@, 2, 3) & THemA

Al [T T GHRIOT Ad IS 2

SiE SIS fF x>0, y >0 89 T, HoH

xi_yz F O F1 aifEE © W

x? + y2

Tall 3

fx,y)=

TS el o U, 3Ie’ 98T &1 hed

31 43
fafge @en wem u=2 "2 & fau

xX+Yy

3YehT TAUA hIf| 5



(1)

(<)

(1)

(<)
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S RCINERI
Irfue fafy &1 ST & ge, sEsd
T p2x+q¢ly=z I T’f HHh A4
HifT) 7
fog Q, ~1) T e
f(x, y) =bx*y? + 6x2y3 % foru, ofifyen
TR fi 3R f, T i 3
T I & sHeed d fed (39) 999

H SHEE ® AU H R W Jhg

2t 1 SUFT URAYE S9N 500 § 10
auf ¥ 15% dfg & Sl @1 30 @ § IE

SHEEn Tt 8 S ? 6

IIsU fom e . 4

: .1
f(x,y) = ysin—+xsin—, x#0,y#0
’ - X y
1 . A=

fag (0, 0) W Haa &l R

P.T.O.
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dx dy dz
A = -
< 2(y? =27 —y(%-x%) (= +y?)
EEETIE LY 5
Y o 1@ 1 (x 1)y
(3) ) (2 -1)—=+(x -1y =0 FH BA
HI, o y=e* TH B 2 5
(31) fuif@ Tometl &t fafy & Iw=@W 3o,
Akl HHIR : 5
d_%}_&_z _4x2
dx? dx
F1 A HiIfU|
(F) yr=e & fo=ror =1 fafy = sv=m g e
%+a2y:secax
1 B HifST| 5
u=x2tan12— y2tan~! X
X
%, ar Wﬁ :

u  x? - y?
oxdy  x%+y?
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(F) T 5

x2 + y2 —2axcoso—2aysino+c¢2 =0

% HA h1 Ay (fawRT) @ Sifs,

&l o 9= el

10. (1) fAfafad # 9 9&® &1, 39 9@ Y

T HF T, &R JS A HINT 2
@ f,y,2)=x2+y?-22-24, k=1 &
fer

Gi) flx,y,2)=x+y—2z+3, k=2 fau

(F) 39 gufte gwhi & gk THIHO T4
Fife, 58 g3t - 4
u=x2-y%>=¢
R

2

v=y2-2z =Cy

® T Hel Yiaess HW B

P.T.O.
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(F) ®eH f(x,y) =223y +4xy3 —x+y B

fere, 4
e D =D? + £, (1L, D (-1 (y-1)

£,y (L D (y-1)2

SN TS SH dren 9gug 1 shifsg)

BMTC-132 8,610



