Question-1 (MCQ, Marks-1, Lecture-13)

If the Wronskian of a set of functions is zero, then the set will be .
Linearly independent (correct)

Linearly dependent

Neither dependent nor independent

None of these

Question-2 (MCQ, Marks-1, Lecture-14)
Wz, z+1) =—
1

0

-1(correct)

-z

Question-8 (MCQ, Marks-1, Lecture-15)

If y; = e~ % is the 1st solution of the differential equation:y” + 2y’ +y = 0,
then which of the following will give second?

ze " [ e;;fm dz

e_’”f‘i,fijjidx (correct)

—2z
—T e
e [ de

—2z
—T €

Question-4 (Marks-2, Lecture-153)
Show that the functions f(z) = sinz and g(z) = 2sinz are linearly depen-
dent.

Solution:
| f g sinx 2sinz
W(f.9) = g cosxz 2cosz
0 = the given functions are linearly dependent.

= 2ginzcost — 2sinx cosx =

Question-5 (Marks-2, Lecture-14)
Show that solutions f(x) = e* and g(x) = e~ of the differential equation:
y’ —y =0, will form the fundamental set.
Solution:
T N A
= {f, ¢} is linearly independent and hence will form a fundamental set.

xT —T

= =—€ee P —e%eT"=-2#0

€T X

Question-6 (Marks-2, Lecture-15)
Evaluate e~/ P(#)4r by using the cosz.y” — sinz.y’ + ey = 0 by writing it
in the standard form: y” + p(x)y’ + q(z).y = 0.

Solution:
cosz.y’ —sinz.y +e*y=0= y" —tanz.y’ +secze®*.y =0 _
S p(gg) = —tanxr — effp(m)d:z: = eftana:da: = ef coss 4T — eff sz 4T —

efln(cosa:) _ eln(cosav)_1 _ (COSiC)il —secr



Question-7(Marks-3, Lecture-13)

Given that y = Ae” is one parameter family of curves satisfying the differ-
ential equation: % —y = 0.Then find a member of family satisfying y(0) = 1.

Solution:

Given that y = Ae® under y(0) =1

Put =0 and y =1 in the given solution.

.1 =Ae’ = A =1, put this in the given solution.

.y = le® = e is the required member of the given family.

Question-8(Marks-3, Lecture-14)
Determine whether the following functions are linearly dependent or inde-
pendent;
f(z) = a,g9(x) = ax and h(z) = ax?®, a € R — {0}.

Solution:
f g h a ar az?
Taking W(f,g,h)=| f ¢ K |=]0 a 2ar |=2a3+#0
f/l g/l h// O 0 2a

= functions are linearly independent.

Question-9(Marks-3, Lecture-15)
If y1 () = e~ * be the 1st solution of the differential equation:y” 42y +y = 0,
then construct its 2nd solution by using:

ya(x) = y1(z) [ %, where p(z) is the coefficient of y/'.
1
Solution:
Here p(z) = 2
o= I p(2)de oy e J2de Cp [ e2® .
:yg(x):yl(x)fwze [ Sede =" [ Smdr =" [1dx =
e " +c

Question-10 (Marks-5, Lecture-15)
If y1(z) = sinz is the 1st solution of the differential equation: y” 4+ 9y = 0,
then find its 2nd solution by using

ya(x) = y1 [ eﬁ;ﬂdm. Also determine their linear dependence or inde-
1

pendence.

Solution:

Given that y” +9y = 0= p(z) =0

Syp(x) =y f efj:%dm =sinz [ e;jn(;):m dv =sinz [ =%—dr =sinz [ Acsc? zdz,
where A =€ #0

= yo(z) = Asinz [csc® xdr = —Asinz cotz = —Acosz i.e. the required
2nd solution.

Now for linear independence:

v oy sinx —Acoszx

W(y1,y2) = ’ / cosz Asinz

e #£0

= Asin?z+ Acos’z = A =

Y1 Y2



= {91, y2} is linearly independent.

Question-11 (Marks-5, Lecture-14)
Solve the differential equation:y” 4+ ay = 0,a > 0 subject to the boundary

conditions: y(0) =1 and y (2”%) =—1.

Solution:
Let y = e™" is the solution of the given differential equation.
. y/ = me™mt — y// — mZemm
."the given differential equation becomes;
m2em* 4 g™t = () = ™ (m2 + a) =0
= m?+a=0 - em#0
= m = +i+/a, where the roots are imaginary.
.. the solution is of the form: y = acos+/az + Ssin/az
Put y(0) =1 and y (ﬁ) = —1 in the above;
1=cacos0+ Gsin0 =da =1l
For y (ﬁ) = -1, -1 = acos (\/aﬁ) + Bsin <\/aﬁ) — 1 =
@ coS (%ﬂ) + B sin (%w)
— —1=0a(0)+ 1= ==]

.. the required particular solutiondy = cos y/azx — sin \/aa]

Question-12 (Marks-5, Lecture-13)
The two solutions of the differential equation: 3" + 2y’ +y = 0 are e~ % and
xe~® then prove or disprove that y = Ae™* 4+ Bxe™ " is its general solution.
Solution:
y=Ae®+ Bre® =y = L (4e™® + Bre ) = —e * (A — B + Bz)
y'= 4L (—e*(A— B+ Bz)) =e " (A—2B+ Bz)
Sy 2y 4y
=e*(A-2B+ Bz)+2(—e*(A— B+ Bx))+ Ae * 4+ Bxe™®
=e¢e*(A-2B+Bx—2(A—-B+Bx)+ A+ Bx)=e¢*(A-2B+ Bx+2B—-2A—-2Bx+ A+ Bx)

x

=e*(0)=0
— y = Ae™® + Bze " is the general solution of the given differential
equation.



