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BACHELOR’S DEGREE PROGRAMME
(BSCG)

Term-End Examination

December, 2023
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 calculator 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) If cosa,cosP and cosy are the direction

cosines of a line, then

2

sin oc+sin2[3+sin2y:1

P.T.O.
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(1) lim (x sin 1 + ysin lj =0
x—0 y X
y—0

() If:
f(x,y):x2 +ay+y°

then f), (x,y)= 3y2.

(iv) Function f(x, y):tanl is a non-
x

homogeneous function.
(v)  The degree of the differential equation :

dy
= 4 —
Y xdx dy

dx

1s one.

(vi) The differential equation :

oz oz
X—+y—=2z
ox oy
1s non-linear.
dy

(vii) The solution of =e*Y 1is given by

X

e’ =e*+c.



[3] BMTC-132

(viil)) The integrating factor of the differential

equation :

(3x2y4 + 2xy)dx - (2x3y3 —x2)dy =0

. 1
1s given by — -

(ix) y=e€* is a solution of the homogeneous
equation :
y"+P(x)y’+Q(x)y =0
if 1+P+Q=0.
(x) If:
2 2
wy (" -")
Flay)={ 47y > 27000
0 , (x,5)=(0,0)
then f,, =1.
Section—B
(a) Solve the differential equation : 4
x &y +y= y2 log x
dx

P.T.O.



(b)

(a)

(b)

(a)

(b)
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Show that the differential equation 6
(2xz — yz) dx + (2yz — xz) dy

- (x2—xy+y2)dz:0

1s integrable and find its integral.
Solve the differential equation by using the

method of variation of parameters : 5

2
dy -2 W -3y =64xe”
dx? dx

Solve the differential equation by using the

method of undetermined coefficients : 5
2
d— oW _19¢ 10
dx? dx

Find the first order partial derivatives of

the function : 2
z=xsiny+ycosx

Show that the following function f is not

differentiable at (0, 0) : 6

xy %,
Flx,y) - W’ (x,5)#(0,0)

0 , (xy)=(0,0)



(©

(a)

(b)

(a)

(b)
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Find the equation of the line
passing through the points (1, 2, 3) and
O, 1,-1). 2

Section—C
Solve the differential equation : 5
3 2.2 4 _
(xy +y)dx+2(x yit+x+y )dy—O

In a certain city the population gets
doubled in 2 years and after 3 years the
population is 20,000. Find the number of

people initially being living in the city. 5

Transform the given equation to Clairaut’s

form and hence find its general solution : 6

x? (y - px) = yp®

Find the differential equations of the space

curves in which two families of surfaces
u=x’>+y>+2>=¢c;and v=x+z=cy

intersect. 4

P.T.O.
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(a) Find the envelope of the family of straight

lines :

xsec? 0+ ycosec2 0=aq,

0 being the parameter. 5
(b) Solve the simultaneous equations : 5
adx bdy cdz

(b-c)yz - (c—a)zx B (a—b)xy

(a) If:
2 2
u= Sin_l u
xX+y
O<x<1
O<y<l1
prove that : 5
X 8_u —=tanu
o Yy

(b) Find the limit of

22— 52
x,y)=
f(x,y) 22+ y°




9. (a)

(b)

10. (a)
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as (x,5)—(0,0) along the lines (i) y = «x
(i1) y = 7x. What can you conclude about
Iim f(x,y) ? Justify your answer. 5
(x,y)—(0,0)
Show that :
fry (0,0) = £, (0,0)

for the function f:R2 >R defined by: 5

Solve the differential equation : 5
dy 2 _
2xa+y(6y —x—l) =0
Check the continuity of the following

function at (0, 0) : 5
x2y
s, if f(x,5)#(0,0)
fx,y)=1%*Y
5 o i (53)=00

P.T.O.
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(b) If: 5
f(x,y)= %3 —x%y% + 2xy + 52
then find the polynomial given by :

fre (L) (x=1)" + £ (1) (x=1) (1)

+fyy (1’1)(3’_1)2-
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Tider SUTTY hieiehd (off. U@, o, <. )

TAq aeT
femmaT, 2023
... .-182 : TR WHIGRTUT
qqg : 3 yu2 Afgkag 376 : 100

WS : () FIUT ‘SR FHr ‘4’ d gt gv
frardt 1
(i) o9 ‘'Y B gvA A 9 HiZ o ure
¥ HIfTl
(iii) BoRclell & SYANT wI A TEl &l

IATT—3T
1. =y & feafafea #em @@ € @1 o
I IW & U§ H @Y Iqf AT AfA-3Se
SIS L 10x2=20
(i) A  coso,cosp X cosy TH @l
gl feR, T g, il

sinZ o +sinB+sinZy=1 Bl 2l

P.T.O.
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(i) lim (x sin1 + ysin lj ~0 2l
x—0 y X
y—0

(iii) Al :
f(xy)=2"+xy+y°
g, @[, (ny)=3y" Bl
(iv) W f(x,y)=tan2 TH STETEN e
X

2l
(v) dohd GHIR ;

y:xﬂ.'._

dx dy
dx

(vi) 3Tdohd GHR

(vii) %:éﬂ—y H BTA e’ =e*+c g T
X

ST 2
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(viii) 3Toehed HHIHIOT

(3x2y4 + ny)dx - (2x3y3 —xz)dy =0

Sh1 HHThS T[UTeh iz g Tz s @)
y

(ix) y=e* FHEA FHIH
¥ +P(x)y +Q(x)y =0
1 TH TA T, I 1+P+Q=0 2l
x) AR

gl f,=1 2l

AT

2. () ahel GHIHI]

g
dx

&I B HIfST 4

+y=y210gx

P.T.O.
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(@) <uIET foh STashd GHIHI

(2xz—yz)dx+(2yz—xz)dy
- (x2 —xy+y2)dz =0

JaEE @ de  SHdT  9ued 9

hITSTT| 6
(%) 9=l & fa=wor &1 fafy & ST gm
ATh A THIHII
d%y 2d i
Jg—d—g—Sy:&lxe
&I B SIS 5
(@) Ay Tonet & fafy & 3w g™
ahA THIHL] d—zg—2Q=12x—1O &l
dx X
T HifaU| 5

(&) e

z=xsiny+ycosx

& TIH Hhife T TSt 1 Sifsu]

2
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(@) =EC fF wed (f)

X x,y)# (0,
Pl st (x,5) #(0,0)

0, (x)=(0,0)
(0, 0) W FTHAA T T 6
(m) famgatt (1, 2, 3) 3R (0, 1, —1) ¥ B
S aTell @1 i FHIH |d1q bl 2
FUTT—H
5. () 3Eha FHIHIU

(w° +y)dx+2(x?y® +x+y*)dy =0

1 BA IS 5

(@) fordt fooio s |, SAgen 2 auf o A

g Sl @1 i oY o SEEE 20,000 @1

39 YR H YR H WA o] el i

T A1 IS 5

6. (F) & g wlww @ wile-wy ¥ fafEg
q Y SHHT ATH TA A HIWT @ 6

x*(y-px)=yp’

P.T.O.
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(@) 37 T %l & 3Gk THR F[

e, fH 9=l w=x%+y%+2% =¢

IR v=x+z=cy F T HKA Aaw] HW
2l 4

(F) WA @Al xsec’0+ycosec?0=0, 0

Fd hl Ay (fa®wmwr) A@ i,

W&l 0 Th w2 5
(@) JTad GHIRIT Dl TA HITST : 5
adx _ bdy _ c dz
(b-c)yz (c—a)zx (a-b)xy
(%) A - 5
2, .2
u=gin 12X Y Ty
x+y
O<x<1
O<y<1
g, @ fag =ifvw & .

ou ou
x—+y—=tanu
ox
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xz—y2 fa [aSl ey .

(|  f(x,y)= T &1 frfafea Tenst
x’+y

% onfiw WWW W@ @i, W&
(x,5) —(0,0) g

@ y=x
(i) y ="Tx
AT lim  flry P 9N F1 e
(x, y)—(0,0)
fft @hd € 2?2 W SW & gfe
SIS 5
(%) =eriEy o - 5

5
o) xgxiy‘l’ afx (x,y)#(0,0)

0 , aR (x,5)=(0,0)
g gRwfid wed f:R2 >R & fag

fiy (0,0) % £, (0,0) 1

(@) Tahcl GHIRU]
dy 2 3
2x£+y(6y —x—l)—O
FI BA BT 5

P.T.O.
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5

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

?Jﬁf(x,y)=(0,0)

&1 (0,0) T Tadal i S= T

(@) =l .

f(x,y) = x> —x2y2 +2xy+y2

g, @ 9g

fa (1) (x=1)" + £ (L) (x= 1) (3 -1)

RIRCAIS L
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+ Fyy (1’1)(3’_1)2
5



