Total number of printed pages-04

3(Sem-8/FYUGP)BNC(A)/DSCI
2025
MATHEMATICS
(Discipline Specific Core)
Paper Name: Ordinary Differential Equation
Paper Code: MAT-DSC-243/ MAT-GE-241
Full Marks: 60
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(The figures in the margin indicate full marks for the questions)

Answer either in English or in Assamese

1. Answer the following questions: 1x7=7
©HY AR Ted falt
a. Define degree of a differential equation.
BT SR AP WG Feest |
b. Evaluate (301e34 341 W (Cos x, Sin x).
Define linear ordinary differential equation of 2" order.
QST 9 (T AR SR AANFI A2ee] T |
d. If Mdx + Ndy = 0 is a homogeneous equation and
Mx + Ny # 0, then what is its Integrating Factor ?
T Mdx + Ndy = 0 @51 sifas 15 23, &g Mx + Ny # 0,
(OIS FCE ANFINGR SFeT @+ & 29 2
e. Give an example of Bernoulli’s equation.
oA 7P @Bt SRl |
f.  Define Wronskian of two functions.
UG el JAIEFINT Aee] [ |
g.  What is meant by Integrating Factor ?

ST @S JeICe 5 e ?



2. Answer any four of the following questions: 2x4=8

T4 NI [T @At 5ifaT See vt

a. Find the differential equation of the family of curves y = e™*,
m being an arbitrary constant.
y = ™ IFT ARVEICHT I ST AT Sfer e TS 1 BT RS IAT
AP |

b. Show that ((73231 () the differential equation (ST ANFIEET)
(e¥ + 1)Cos x dx + e?Sin x dy = 0 is exact (31 7T) |

Ly pdy _

c. Solve (FT¥ F4M): iz 6 T 25y = 0.

d. Find the Integrating Factor of the differential Equation.
©eTS T BRI ANFICICEI e @ Sleneq |

xZ—z+ 2y = x% logx

e. Transform the equation (1 + ex/y)dx +e'ly (1 — i) dy =20
to a separable equation by appropriate change of variable.
THATT 5] SO TR AR
(1 +e™)dx + €™y (1-2) dy = 0 7 @bt s st
92 1 |

3. Answer any three from the following questions: 5x3=15
TR IR ReF it fofRbiR Teg it :
2 4%y dy _ .3
a. Solve (34 F90) x T 2xa+ 2y =x
b. Solve the Bernoulli’s equation (I FIFICER AT F4T)
dy + (4y — 8y~ )xdx = 0
c. Solve the following linear differential equation:

et A CAT ST AN AL 5 :

dy _
., T ytanx —secx = 0



Evaluate Wronskian of the function

y1(x) = Sinx and y,(x) = Sinx — Cosx and hence conclude
whether or not they are linearly independent. Also form the
differential equation.

y1(x) = Sinx ®§ y;(x) = Sinx — Cosx ¥ qoR @A
1 WY 39 NAS T 951 (RIS 797 27 (F 727 e I o0
SPe! ANFIACHT Sfera |

Solve the following differential equation by using method of
undetermined co-efficient:

ST 7241 2O T TeTe R SEet AN A F |

d’y _dy . .
Iz 2a+ 3y = 2e* — 10Sinx

4. Answer any three from the following questions: 10x3=30

THR IR [eFieat fofapie Sex it ¢

a.

Prove that —— is an integrating factor of
(1+x+y)* & &

(2xy —y? —y)dx+ (2xy —x* —x)dy =0 and find the
solution of this equation.

A
i (1+x+y)*
Q2xy —y? —y)dx + (2xy — x* — x)dy = 0 I 95 SFom @7
S @3 ARG A Sferes |

Solve by method of variation of Parameters.
&Aibet [beel #ifafors I 41 |
d’y d%y dy
——-6—7F+11——-6y =¢e*
dx3 4 dx? * de y=¢
Solve (ST 47) 24—
dx x—-2y-3

Write the Integrating factor of Mdx + Ndy = 0 if % (Z—I; — g—:)

is a factor of x alone say f(x) and hence solve
(x2 + y? + x)dx + xydy = 0.



Mdx + Ndy = 0 3 Se1 GxC0T fordl Ifc %(Z—Z - Z—:) 95T Wig

X T O TN QA f(x) B 3 RS AN 7 |

Define an exact differential equation. Show that the differential

equation Mdx + Ndy = 0 is exact if and only if ?3_1\; =N

ox ’
Where M (x,y)and N(x,y) have continuous first derivative in
common Domain.
T AN A2sT 2T (@] (T o7wat 069 Mdx + Ndy = 0 79

M(x,y) SN (x,y) 957 STOFRoq (Faqo SO el Seei A

cofoam 3t ANTIEIGT T 27 IR Z—IZ=Z—I:®|
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