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TDC (CBCS) Even Semester Exam., 2022

MATHEMATICS

( Honours )

( 2nd Semester )
Course No. : MTMHCC-202T
( Differential Equations )

Full Marks : 50
Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A
Answer any ten questions : - 2x10=20

1. Write the degree and order of the following
differential equations :
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6.

(Ql

i ¢ all circles
Find the diﬂ’crcntinl cq:xhncug: g(i)n.
touching the X-axis at

nctions.

Define wronskian of n fu

t the equation

ind a and P SO tha
= 247 +psinx)dy

(@xy® +ycosx)dx+(

is exact.

Solve :

(14 y2)dx +(1+x7)dy =0

Find the integrating factor of

dy s =1
x—==+ysmnx=
cos y

Write the differential equation for drug
assimilation pill in case of—

(a)
(b) course of pill.

single pill;

Write two assumptions for limited growth
with Harvesting Model.

9. What do you mean by  Simple
Compartmental Model?
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10. Solve :
g% 4, dz
2 2 xR
11. What is the necessary and sufficient

condition for integrability of the total
differential equation Pdx +Qdy + Rdz =07

Hence show that
zdx+zdy+2(x+y+sinz)dz =0
is integrable.

12. Solve :
yzlogzdx — zxlogzdy + xydz =0
(Given that the condition of integrability
is satisfied)
13. Solve : (D? +D)y=0

14. Find the CF of

d’y ,dy 3x
Y 4%  3y=-2¢
dx? dx N

15. Find the PI of (D? —a?)y =e™.
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Answer any five ques

(4)

section—B

6x5=
tions : 30

al equation whose

16. (a} Find the different} f curves defmed
lution is the family 0
solution _owherea, b, ¢
by x2+ y? +2ax +2DY + €= 5
are parameters.
X
(b) Prove that € e* and € ?’f'e the
linearly independent solutions
' 2
Eili = 2_‘1_!1 _%y +2y=0 3
de dx2 dx
17. (a) Form the differential equation for the
curve y=ksin'1x, k being a constant. 2
(p) (i) Show that y=2sinx+3cqsx is an
explicit solution of the differential
equation
d2y
—Z+y=0
dx?
for all real x. 2
(i) Show that the solutions sinx and
cosx of
2
are linearly independent. 2
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(5)

(@) 1f the equation Mdx+Ndy =0 is homo-
geneous 1and Mx+ Ny =0, then show

th,at —_— . -
Mx + Ny is an integrating factor.

(b) Solve :

dy 'y _
dx+x_xz

given y=1 when x=1.

(a) Solve :
(6x-5y+4)dy+(y-2x-1)dx =0

(b) Solve :

dy

2 4 xsin2y = x°
dx y=x

cos?y

Discuss the population growth model.

At time t=0, a tank contains 41b of salt
dissolved in 100 gal of water. Suppose that
brine containing 2 lb of salt per gallon of
brine is allowed to enter the tank at the rate
of 5 gal/min and that the mixed solution
is drained from the tank at the same rate.
Find the amount of salt in the tank after
10 minutes.
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(7]
| 6]
22, (o Solve , i 25. (1) Solve:
=/=/ 3 )
iy P 2ty U0
Giventhatwhenx=0,y=3andg-y-=0. 3
) Solve: e d
+0)dz=0 3
2 el
2 ( (b) *Solve :
2
%-4gg+4y=(x+1]ezx
23, (o) Solve: e de
dr -y @_5x+3y 4 by the method of variation of ,
e parameters.

(b) TeSt the integrabﬂity Of the tOtal Tk

diflrential equation
(2x3y+1)dt+x4dy+x2ta“m=0 !

24, (1) Solve:

fi——y+%-x2+2x+4 3
() Solve

dy zdy

x3 dx2+2y1 p 3
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