MATH201 (MAJOR/MINOR) Student’s Copy

2024
( NEP-2020 )

( 3rd Semester )
MATHEMATICS (MAJOR/MINOR)
( Differential Equations )

Full Marks : 75

Time : 3 hours
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( SECTION : A—OBJECTIVE )

(Marks: 10)

Tick (v) the correct answer in the brackets provided : 1x10=10

1. The differential equation of the family of curves y =a cos (mx+ b), a and b
being arbitrary constants, is
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— SECTION : B—SHORT ANSWERS —
(Marks: 15)
Answer five questions, taking at least one from each Unit : 3%x5=15

UNIT—]

1. Find the differential equation of the family of curves
Yy =e*(Acosx+ Bsinx), where A and B are arbitrary constants.

2. Solve :
_xn - an&t + ?@m + muEH =0
UNIT—II
3. Solve :
2
d W_ e Dmt = %
dx
- dy
4. Solve p(p+ x)=y(x+y), where p= "
UNIT—III
S. Solve the simultaneous linear differential equation dx _ =t and
dy +x=1 “
dt
6. Solve

(yz + 2x)dx + (z2x - 22)dy + (xy -2y)dz=0
UNIT—IV

7. Show that the differential equations p = x2

-a , = 2 il N
and find their common solution. ¥4 =y” - ax are compatible

8. Find the surface satisfying  the

artial  gj . .
(x- S.@mh +(y- x_xnn =(x* + tm_N and pas Sy differential equation

sing through xz = a3, y=0.
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( SECTION : C—DESCRIPTIVE )

( Marks: 50 )
Answer five questions, taking at least one from each Unit : 10x5=50
UnNIT—I
1 dy (x+y)
“ xdx  (oF 447 5
dy . 2xy 1 .
Sol Tr = = =
{b) Solve %..L_.H+h_ﬂm .H+Hu-m given that y =0 when x=1 5
ion S o Y _Y 2 | . ;
2. (a) Reduce the equation e +Zlogy = e (log y)* to a linear differential
X Xx
equation and solve it. S
(b) Solve (1+3e*/Y)dx + 3™/ .A_ lmw% =0. 5
Yy
UnNiT—II
th
3. (a) Solve the differential equation =2 +4y = xcos x. 5
3 2 2 _d
{b) Solve (D +3D* +2D)y = x° where D = g 5

d
A.._«n._mmmcnmﬁrann:mmou .é»cu - Ekm + .H...w -1)+xy=0 where p= % to

Clairut’s form by the substitutions x2 =uand .cm = v. Hence show that
the equation represents a family of conics touching the four sides of a

square. 5
(b) Find the orthogonal trajectories of the family of curves given by
e sl
1+cos® 5
5 | Contd.
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S. (a)

(b)

6. (a)

()

7. (a)

()

8. (a)

(b)

/285

UNIT—III

Solve the homogeneous differential equation

Ak+£nM~|uu.mua?+ n_m.am =X
Apply the method of variation of parameters to solve
?L_mwlw-kmamé = (x -1
Solve :
24

2 (x? +maTM|m+?+ 2y = x3e*

3 2
Show that the equation HMM +x? + x4 w?ulwf (4x+ E@ +2y=0is
dx® dx? dx

exact and solve it.

UNIT—IV

Find the general solution to the following PDE by Lagrange’s method :
H_hm + w.cm_,c -yBx2 + .@.mr = mw_.cn - xw‘

Find the surface which intersects the surfa

Ax+y)=c(l+ 32) orthogonally and which passe
X2+ w.n =1, z=1.

ces of the system
s through the circle

Let fOyz x*+y%-22=0 be the general solution of the ppg
xy? +2p - y(x2 + 2)q = (x* - y)z. Find the integral surface of the given
PDE which contains the straight line, x + Y=

0 z=1
Using Charpit’s method, find the complete integral of the following
partial differential equation :

5

5
PY+pPa+qy-yz=0

* v dr
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( SECTION : A—OBJECTIVE )
( Marks: 10)

Tick (/) the correct answer in the brackets provided : 1x10=10

1. The differential equation of the family of curves y = a cos (mx + b), a and b
being arbitrary constants, is

(a) ﬂhﬁa y=0 ()
(b) M&-a&é ()
fc) %i@uo 5
(d) mlwm|éuo B 9
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n——
2. The solution to the differential equatio n.k

x =
?,Q eX = el A g ?\ e
(c) e¥=ex ()
3. The integrating factor of the equation xdy - ydx
1
L b =z
1
(¢ —
Fon ()

4. The genera] solution of the differential equation

(@) y=c; cos 2x + ¢y sin 2x ( )
(b) Y =cjcos2x-c, sin 2x ( )
(c) Y=cycos x+cysin x ( )

[d) y=c COS X - ¢, sin x ( )

S. The particular integral (F)  of the
(D? + S-2D)y =10 sin X, where D = mm.ulx._ is

(@) sinx+cos2x ()
(b) 2sin x + cos2x ( )
(¢) 2sinx+cosx ()

(d) sinx+2cosx ()

(d) None of the above (

Hm

ey ( )

HOH.w

{d}] None of the above ( |

2
Et@uo_.m.

dx?

differential €quation

2
6. In the linear differential €quation of secpnd- -order d .c u,c +0.c 0,

where P and Q are functions of x only or constant,
(@) e* () (b) x?
c) x () (d) e
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7. The differential nm:mmos Pdx + Qdy + Rdz =0 is integrable, if

o 7[5 wwamm mf%-m_o ()
R N

8. The order and degree of the partial differential equation

i

ﬁ@mQ + m|m.N, = mahmwu is 7
.w.& m.@.uw WH |

i

(a) order = 1, degree
(b) order = 3, degree

(c) order = 3, degree

()
( )
()
(d) order = 2, degree ( )

]
W = N W

9. The PDE obtained from z = (x + a)(y + b) by removing a and b is
(@) z=pg () (b) z=p+q ()
() z=p-9q () (d) xyz=pq (. _

10. The general solution of the PDE L_um +am =x+yis _

‘.Q.v NHWRK+QV—B+WHQ|9-HB+U A u
3 3
(b) Nnmﬂh.‘.n_wbuwwﬁlnvuthv ()
(e Numﬁuambuﬁw@g_%; ()
() Num_xan_:wuﬁmag_ﬁé () _.
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