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Examination (CCFUP : NEP)

MATHEMATICS

Paper : M| 4-T (Single Core Major)

[Differential Equations and Vector Calculus]

Full Marks : 60 Time : Thee Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practicable.

Group - A

Answer any ten questions : 2xl0i0
1. Define fi.lrdamental set of sohlions for system of ordinary

differential equation

2. I*t/1(x) and yz@) betwo linearly independent solution

of x2+-Zr* for all x in [0, l0] consider thedxz dx -- --- L'

wronskian w(*)= rrr)*-ffrr(x). lf w(r): I
then find the value of Wre)_We).
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3. Show that f (*, y)- xy

satisfying a Lipschiu condition
satisfy a Lipschitz con

on re: {lrls t, lyl< r}
But this fi.rnction does not

dition on the strip

s: {lxl< 1, lyl=."}.

a. It y(x)=r2sinx is a solution of an n-th order

linear ODE

f (x) + or/'-' (r) *. .. + o,-1!' (x) + a ny (x) = 0

with real constant coefficients, then prove that the least

possible value of n is 6.

5. Evaluate

6. If the volume of the tetrahedron is 2 cubic units and

three of its vertices have position vectors (1, 1,0),
(1,0, l), (2,-1,1), find the locus of the fourth vertex.

7. Find the formula for curvature (r) and torsion (t) for

the curve : x: x (t), y : y (t), z: 0.

8. Show that the point at infinity is a regular singular point

of the differential equation .'#*Q.-t)fi+!=0.

fi(, "#lar, *t o" v = t3t +zt2 i +3tt.

9. Given that 7(t)=
2t-j+2i, whenr=2

4t -2j+3k, when / = 3
. Show

*at $i .ffa, =tr.
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10. Given that d =2i -3fi+4fi, 6 =l +2fi+7i,

coplanar vectors. Find A

ll. Show that y:r and y:(x+ l) -l are linearly
independent solutions of

(2x + r)(x +t)* +z** -r, = (zx +r)2 .

12. Examine the nature and stability of the critical point of

the system #= -or- y, *- x-2r.

13. Find the volume of the parallelopiped whose 
"dg.. 

*.'
represented by (zt *zi-+i), (zt * i*tt) and

(t -21*i).

14. lf il =tzt -tj+(zt +t)*, i =(zt 4)t + i_ti then

find the value of *t, i) at t= t.

then show that

T, fr, fi are three non-

b xc.

d =57 -fr+3fi, where
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Group - B

Answer arry four questions : 5x4:20

16. Show that the solution of the ODE #=2x*y and

* =r, satisfy the relation 3x+ y = Ke3t , where K is

a real constant.

17. Find a vector 6, which is perpendicular to both

a=4t+5i-t and 0 =i-4j+5[ and which satisfies

the relation 6.y =21 where T =3i + i-i.

18. If v =(z*2t-ru)i +(e+-ysi.,r).r+(r2"orr)[,

then find *"*ox' dy'

19. Solve the differential equation *-2*. y = xe, by
dx"

the method of undetermined coefficients.

20. Show that the Frenet-Serret formulae can be written in
the form:

df di, db
d, = fr*t, * =iltxfi, d, = fr*6; determine r7.

21. Find the values of p for which all solutions of

.'#. z*ff- ot= 0 tend to zero as .r -+ co.
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Group - C

Answer any two questions :

22. (a) The functions lt, !2,...ln will be n linearly

independent solutions of the equation

(o, * prD,-, + prDn-2 +..

t,)(*) * o,

@) Find

to each

-0.
6+4

l0x2=20

of the ptanes f.(zt-Si+rO):0 and

r.(t+3i-si)+5=0. 5+5

for the equation

4 (b"4+

I
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E =2zi + yi- x2t;

find A (1,0,-2).

Consider the system of linear

Find the trajectories

and phase curve in the phase plane of the system.

Discuss the stability of the qystem. 4+6

Solve the

tf7

differential equation

= logx by the method of

I

(6)

a2v
^)dx'

^7-o-r
5+5xfindthen : i'oy'


