[Time: As per schedule ]

2403000502043002

EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF SCIENCE (NCF-NEP)(SECOND SEMESTER)
MDC-ORDINARY DIFFERENTIAL EQUATIONS - LEVEL 4

Instructions:
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1. 1. Fill up strictly the following details on your answer book
a. Name of the Examination : BACHELOR OF SCIENCE (NCF-

NEP)(SECOND SEMESTER)
b. Name of the Subject : MDC - ORDINARY DIFFERENTIAL
EQUATIONS
. Subject Code No : 2403000502043002
. Sketch neat and labelled diagram wherever necessary.
. Figures to the right indicate full marks of the question.
. All questions are compulsory.

[Max. Marks:50 ]

Seat No:

Student’s Signature

Q1 ol d eaql srallol UL : €5l 1 8L
Answer any TEN:1 marks each.

2 NN
[sat wlls2e 552 +5 (d—y)2 “log x. il s&L Al
dx dx

. dzy dy 2=
Find the order of 5@ +5 (E) log x.

[Aset uHlsz0 (‘:;) t( ) sin t < ulRHLRL 2L G54l :

Findthedegreeof( )2 t( )3-smt

Gsdl: (x% + 1)2 =
dxd

Solve: (x2+1)= = 1.
dx

NN
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ﬁ
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Vx =y
Show that VX +://_— is homogeneous. Also find its degree.

L Aquuf2uLeL ©9.4467 dedl tlld doll.

~ =~ d . .
Gsdl : = = sin xsin y.
dx

dy _ .
Solve: = = sin x sin y.
dx
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Vil.

viii.

Xi.

Xil.

2l s (ax + hy + g)dx + (hx + by + f)dy = 0 %1 32014 €.
Show that (ax + hy + g)dx + (hx + by + f)dy = 0 is exact.

[Asa uHlsza Z—z + ﬁ—x = tan x <Al Ase51s wAAd Al
Find the integrating factor for linear differential equation
Yy X =tanlx
dx 1+x

[Asa wsls0 W2 s Gsd i (AU G5 uHmAl.

For a differential equation explain general solution and particular
solution.

a5l y = a sin x + b cos x Hi2< [Asd UHls0 Hodl.
Find the differential equation for the family of curves givenby y = a
sin x + b cos x .

[Asticl 244, Asueilsill aleadd Hiza auil.,
State the model for growth of science and scientists.

2145 U512l ¥l <l 424 £2 40% Uld [z €9, o5l t = 0 219191 55d 2
doll €l Al 6 [z usdl s2al sydil wil.

The rate of increasing of some kind of insects is 40% per minute. If
att = 0 there are only 2 insects find the number of insects after 6
minutes.

641 Al <l A4ALAL £2 2% SIA dl Acledl AHTL AALAL AHAALOUL 1AL,
If the rate of increase in population is 2% then find the doubling
period of the popu- lation.

Q.2 ¥ d ol saleL vl 10
Answer any TWO.

(a) 515U [B1g, (o, y) 24000 A5l 6190 x2(x — 2) 69, 2L A5, [Asat uHls0

qadl y(0) = 2 Hi2 d-l (Al Gsa Haal,
Slope of a curve at any point (x, y) is x2(x — 2). Construct a differential
equation and find its particular solution if y(0) = 2.

(b) y ﬁ Higl 282 2120 a -l dly, 53204 [Asa 500 HOdL dHsY dedl 8L i<
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YRHLEL srRLAL.
Construct a differential equation by eliminating arbitrary constants a
from y ﬁ State its order and degree.
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(C) y = ae?* + be ™™ Hidl 2342 2120l a 2 b <l AU 53l [Asat uHls0
Hadl.
Form a differential equation by eliminating arbitrary constants a and b
fromy = ae®* + be™™
AN d, 6l oralel UL
Answer any TWO.

Q.3

~N N 2
(a) Gyl : X=X 42
dx

d 2
Solve: Z =% +2
dx

(b) G54l :(x — y — 2)dx = (2x — 2y — 3)dy.
Solve: (x —y — 2)dx = (2x — 2y — 3)dy.
(c) Gaeil 22 = (2x + 3y — 4).2

LAy _ N2
Solve : ™ (2x + 3y —4).

Q.4 I 4 6L syaleL 2L

Answer any TWO.

() G54l : (x? + y?) (xdx + ydy) + (xdy + ydx) =0
Solve: (x? + y?) (xdx + ydy) + (xdy + ydx) =0
(b) G4l : (y + 3x2) Z—; =1.
. 2y 9x _
Solve: (y + 3x7) i 1.

(c) G54l : cosx Z—z—ysinx+ y2=0

d .
Solve : cosx ﬁ —ysinx + y? = 0.

2403000502043002 [3 of 4]

10

10



Q.5 I d 6l sxalel Ul 10
Answer any TWO.

(A) 25 seuzHi 51 {122 Al or2al A 5641 ioyR {2l dvalal UHIEHE 93 69,
ofL HOL 6522 Ag, 2 SALSHE GIHBLL A4 dl del SLBLIBLL 2AAL HIZ 526l UHA Q1oL ?
In a culture of yeast, the amount A of active yeast grows at a
rate proportional to the amount present. If the original amount Ao
doubles in 2 hours, how long does it take for the original amount to triple?

(B) [Asttt 24 Qaulsicll alchad Hiza S = Spe® £9. 4t 1900 Hi Asti<lsi<l
021100049, 671 AHELL 2Ll AHANOU 10 Al X AL 48 1940 Hi
Asllilsiedl viclod vl s2dl sal ?

The model of growth of science and scientists is given by S = Sge®t.
In 1900 year the number of scientists is 1000. If the doubling period
Is 10 years then estimate the number of scientists in the year 1940.

(c) "otHEil A% T2" vt "Adoill pal™ T4" Ul AHMAL UA[Ad AsAIHL Aot
535 Ty =2T2.
Explain the terms "Doubling period T>" and "Quadrupling period T4".
In usual no- tations prove T4 = 2To.
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