EXERCISE SHEET-2

1) Determine whether the following sets are linearly independent or depen-
dent.

(i) fi(z )—1—295 folx) =22, f3(z) =1+22, —o0o<x< o0

(ii) fi(z) =sec?®z, fo(z) = tan’z, f3(r) =2, —oc0 <z < 00.

(iii) fi(z) =sinz, fo(z) =cosz, f3(z) =sin (I +2z), —oo <z < oo.
(iv) fi(z) = €", fa(x) =sinhz, f3(z ) e, —oo<x<o0.

(¥) Fo(@) = In, fole) = ¢, fo(a) =z, 2> 0.

(vi) f1(z )—Slnx fa(x) = cosz, f3(x ) e’, —oo<x < o00.

Ans: (i) LI (ii) LD (iii) LD (iv) LD (v) LI (vi) LI

2) In the following you are given one solution y; of the second order differ-
ential equation, find the second solution and hence the general solution.

(i) y1 = z72 cost T y” +xy + (422 + Dy =0,z >0.

(i) y1 ln:z:xy +:cy70 x> 0.

(iu)yl—e\f xy +2y —1y=0,2>0.

(iv) y1 = a~ 5, 422y +4zy —9y =0, z > 0.

Ans: (i) 272 sin 2z (i) 1 (iii) e~ V7 (iv) 22

2) In the following you are given two linearly independent solutions y;, y2 of
the homogeneous second order differential equation, find differential equation.

(i) y1 = cos(2lnx), yo =sin(2lnz), > 0
i)y =z, y2=zlnz, x>0
(i) y1 = e *cos(Inz), y2 = e “sin(lnz), z > 0

Ans: (i) 2%y + a2y +4y =0 (ii) 2%y —zy +y = 0(iii) 22y +3zy +2y =0



