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Question 49

An & lb weight stretches a spring 4 ft. Assuming that a damping force numerically equals to
three times the instantaneous velocity acts on the system. If the weight is released from the
equilibrium position with an upward velocity of 3 ft/sec. Determine the equation of the
differential equation of motion of the free damped motion

AHS Wer.

The differential equation of motion is given by:
my" +by' +k*y =0
where m = mass, b = damping coefficient, k = spring constant

Given:
m=1/32(1lb=1/32slugs), b= 3,k =4/4 =1 (since 4 ft is stretched by 1 |b)

So, the differential equation becomes:
(1/32)y" +3y"'+y=0



Question 47
State the procedure to solve a differential equation by using Frobenius Theorem

Answer:

The Frobenius Theorem is a method for solving differential equations of the form:
x"2y" +xp(x)*y’ +q(x)*y =0

where p(x) and g(x) are analytic functions.

Procedure:

1. Assume a solution of the form: y = x*r * 3[a_n*x"n] (n=0 to o)
2. Substitute this assumed solution into the differential equation.

3. Equate the coefficients of like powers of x to obtain a recurrence relation for the
coefficients a_n.

4. Solve the recurrence relation to obtain the coefficients a_n.

5. Use the coefficients a_n to obtain the soluf" 1y.



Question 50

Find the general solution of the given differential equation on (0,e0) x*d*y/dx* + xdy/dx +
(x*-1/25)y =0

Answer:
This is a Bessel's equation of order 1/5.

The general solution is given by:
y =1 (1/5)(x) + c2Y_(1/5)(x)

where J_(1/5)(x) and Y_(1/5)(x) are Bessel functions of order 1/5, and ¢1and c2 are arbitrary
constants.



Question 41

When roots of indicial equation differ by a positive integer then explain the case when r1=r2,
where r1, and r2 are roots of the indicial equation.

Answer:

When r1 =r2, it means that the roots are repeated. In this case, the general solution is given
by:
y=clxr1 +c2x"r1* In(x)

where ¢1and c2 are arbitrary constants.



Question 42

Find the Eigen values of the given matrix
A=[14]
[-4-7)

Answer:

The characteristic equation is given by:
|A-All=0

where | is the identity matrix.

Expanding the determinant, we get:
(1-A)(-7-A) +16=0

Simplifying, we get:
AM2+BA+3=0

Solving for A, we get:
A=(-6+-+(36-12))/2

A=(-6£24)/2
A=(-6t26)/2
A=-3£6

Therefore, the Eigen values are -3 + V6 and -3 -

——
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Question 44

Write the solution of the given differential equation
d*x/dt® + 6dx/dt + 11x = 0.

Answer:

The characteristic equation is given by:
m +6m+11=0

Solving for m, we get:
m=(-6 £ V(36-44))/2

m = (-6 £ V(-8))/2
m = (-6 £ 2iv2)/2
m=-3%iV2

Therefore, the general solution is given by:
x(t) = e*(-3t) * (c1cos(v 2t) + c2sin(V 2t))

where c1and c2 are arbitrary constants.



Question 45

If m; =4 +iand m; = 4-i are the roots of Cauchy Euler differential equation, then find the
general solution.

Answer:

The general solution is given by:
y = c1x*(4+i) + c2x"(4-i)

where c1 and c2 are arbitrary constants.

Using Euler's formula, we can rewrite the solution as:
y =x*4*(cle”(in(x)) + c2e*(-in(x)))

Simplifying, we get:
y = x4 * (c1cos(In(x)) + c2sin(In(x)))

where ¢ and c2 are arbitrary constants.



MTh401 Final Term key 2025

01 11 B 21 C 31
02 12 B 22 C 32
03 13 D 23 B 33
04 14 A 24 --- 34
05 15 C 25 -=- 35
06 16 B 26 B 36
07 17 B 27 C 37
08 18 B 28 A 38
09 19 B 29 A 39
10 20 D 30 B 40




