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BMTC-132 : DIFFERENTIAL EQUATIONS
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Note : (1) All questions are compulsory.
(i) Use of calculator is not allowed.

(iti) Symbols have their usual meanings.
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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
(@) If cos o, cospPp and cosy are the

direction cosines of a line, then

20L+sin2[3+sin2y=1.

sin
(b) For
2
(x-

f(x,y) :2—3))2, lim (lim f(x, y)) =0

x“+y y—0 \x—0

(Jx—Jv)
(¢) For z(x, y) =gin~? L%} ,

0z 0z
x— + =

—=0
ox yay

(d) The family of parabolas y?=2cx+c?,

¢ being a constant is self orthogonal.

(e) The solution of the differential equation

4 : _
(D —1)y=0, 1S ¢ +cox +cqe” +cge .

2. (a) Solve the differential equation : 5

2x3ydx+(x4+y4)dy:0, x>0,y>0.
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(b) Solve: 5
dy y-x+1
dx y+x+5

(¢) Solve : 5

(3x2y +2xy)dx+(2x )dy 0
3. (a) Solve: 5

2
y 2Q+ y=e+4
dx2 dx
(b) Find the equation of plane passing
through the points (1, 3, 2), (3, -1, 6)
and (5, 2, 0). 5
(c) Check the continuity of the function at
(0, 0): 5
2 .2
x =)

, 1f (x,y)#(0,0

f(x, y) x4y ) ( )

o , 1if (x, y) = (O, 0)

. 1 dz . t

4. (a) Fmdalfz:xy,xzt and y=¢". 4
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(b) Draw a rough sketch of the level curves
for the following function for the values

of ¢ given : 6

@) f(x,y)=x"+4y% ¢=1,4,9

() f(x,y)==, c=0,1,-1

<R

(¢) Verify Cauchy-Schwarz inequality for :
5

a=(0,—1,\/§) and b=(—3,0,4)

5. (a) Show that f_(0,0)#f,,(0,0) for the

function f:R%—R defined by : 5

3, .3
X%+
(b) If z=tan 1 4 , then show that: 5
xX+Yy
oz 0z .
xX—+y—=s1n2z.
ox oy
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The population of a town grows at a
rate proportional to the population at
any time. Its initial population of 500

increases by 15% in 10 years. What will

be the population in 30 years ? 5
6. (a) Solve: 5
ply+2px=y

(b) Find the solution of differential
equation : 6

2
<y + @ =x%+2x,
dx®> dx
using the method of undertermined
coefficients.

(¢) Find the differential equation of the
space curves in which the families of
surfaces : 4

u=xy=c
and v=ax*—2z*—2xyz% = ¢,
intersect.
7. (a) Solve: 5
(1+xy)ydx+(1-xy)x dy=0,x>0,y>0.
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(b) Find all the second order partial

derivatives of the function : 5
f(x, y) =x? + yt sinx?
(¢ If y and y, are functions of «x

possessing derivatives at least upto first

order, then y; and y, are linearly

dependent  iff their = Wronskian
w(y1,y5)=0. Prove. 5
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BMTC-132

fom TraeR (A=) /et ETdeh
(A=) /AT ATk (SgforsreR) /ahetl
Tk (Sgfarsaeh) /faam Tae (Ffora)

(i, T, -4, ST, /s, @, S /s, T, -, |,/
o, T, uH. /4, 9. -9, T, T, 21)
R EIGRCRIES |}
feaw, 2025
ot UH, 2T HTL - 132 : 3Taehel WHIRIUT

gy : 3 gU2 SIfeFHaH 37%F : 100

W (i) G g AT &
(ii) HoHAR BT TIIT FIH BT STl T&T &1
(iii) TPdl & o797 o7¢f T &1
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SaEt for fefafed wed o € a1 93| 3T
IR & 98T § &Y Iq9A A1 Ffd-3Se0 i

5%2=10
(F) A cosa, cosP 3R cosy TH @I

WW%,Q sin2a+sin2[3+sin2y =1
il
(-0
@) flx,y)= 55 ®

o

lim (hm f(x, y)) =0

y—0 \x—0
g
(M ( j
z X, y =sin~
x%w%:o
ox oy
T

(%) Wt 1 9RaR y2 =2 x +c2, W ¢ Th
TR T, T Aifeeh (A=) B

() 3rashal  THIHI (D4—1)y=0 FTA
€ +CoX +cge” +c e T
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2. () Aohcl GHIHI : 5

2x3y dx+(x4+y4)dy =0,x>0,y>0

%I TA HIfT |
(@) T HIT 5
dy _y-x+1
dx y+x+5
(1) T HITNT 5

(3x2y4 + 2xy) dx +(2x3y3 —x2)dy =0

3. (%) TA HIT ; 5
2
ay_ Q+y:ex+4
dx® dx

(@) fagaft (1, 3, 2), (8, -1, 6) 3 (5, 2, 0) |
TSI ATel HHAA h1 FHIHO Jd hIfq | 5

(7T) e ¢ 5

X2 — 32 =
— 0,0
flx,y) =122+ 52 (x, ) #(0,0)

0 , & (x,y)=(0,0)

1t (0, 0) T TG i Siid HITIT |
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4. (F)AR z=xy,x=t A y=¢ ¥, @ %Eﬂﬁ
R | 4
(@fit MW ¢ & AA & fau f=Afafed

el & fad &R a9 &1 Ush shedl @as

SR 6

@ flxy)=2"+4y*, ¢=1,4,9
@) flxy)==, ¢=0,1,-1
Yy

(M a=(0,-1,43) R b=(-3,0,4) & fe
HIRN-TaTS STHHA ] TG ISl 5

5. (%) gurst f gfnfod wem f:R?-R 5

5
flx,y)= xzxiyw af (x,y)=(0,0)

0 , =k (x,y)=(0,0)

& fere £,,(0,0) = £, (0,0) |
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3. .3
(@) 3afe z=tan 12 1Y g acemsufR: 5

xX+Yy

0z 0z .
xX—+y—=s1n2z
ox oy

(7T) T TR Hi see § fwdt (39) 99 &Y
SEE & GEUE &1 X W Jfg et T
IGHT YRR SHEEA 500 § 10 I | 15%
g & It §1 30 Tt § g S R &

ST ? 5
6. () BA HIVTC : 5
pPy+2px =y
(@) AR Tonent w1 fafy & ST g sTawd
THRI 6
2
%+%:x2+2x
X X
%1 & HITT |

(1) gafte Il & 3Tkl WHIHIO AT ehifolg,
ISR Tedi u=xy=c¢ 3R
v=ax*—2z*—2xy2% = ¢, & FHA Ta=R H

% | 4
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7. (&) & HifST ; 5

(1+xy)ydx+(1-xy)xdy=0,x>0,y>0.

(@) ®e f(x,y)=x" +y*sinx? & TH W

HH & I 3T J1d HIfST | 5

(M AT y, T y, HH § FH TS HH qH B

ehel TN @ A % x Fe ©, 79 198
T fF oy, Ty, Weoe R &M Al sfr
had Al IThT TGfha w(yl,y2)=0%l 5

X X X X X
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