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PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS) :

BSc DEGREE EXAMINATION MAY 2026
: (First Semester)

Branch- MATHEMATICS WITH COMPUTER APPLICATIONS

ORDINARY DIFFERENTIAL EQUATIONS AND
LAPLACE TRANSFORMS

Time: Three Hours Maximum: 75 Marks

SECTION-A (10 Marks)
Answer ALL questions :
ALL questions carry EQUAL marks (10 x1=10)

Module | Question : K

No. No. Question Level co

The differential equation % = % is separable. Its general solution is

! a) y=x+C b) y =Cx - K3 | CO1
) y=Lx dy=Ilnx+C

The direction field for the equation % = x? — y? suggests which type

2 of behavior near the origin? ’ K3 | col
a) Saddle point b) Spiral source
c¢) Center d) Node

3 The integrating factor for the linear equation % + %y = X

2 , B3 1 CO2
a) e%* b)Y x~* ¢y x* d) None

For the L.V.P %x)-’ =y+sinx, y(O) = 1 the existence and uniqueness

2 _ theorem guarantees a unique solution because
a) f(x,v) is continuous in x only

af : ' k e K3 | CO2
b) f(x,y) and 3, are continuous in a region containing (0,1)

¢) f(x,y) is differentiable in y only
d) f(x,y) is bounded :

The equation (xy + 1)dx + x2dy = 0 is not exact. Which integrating
g factor makes it exact? K2 | CO3

8) - b~ g d) x

The Bernoulli equation % +~§ =x%y?3 is transformed into a linear A
6 equation by the substitution of ot K2 | CO3

-d=yebhusy u=y* v d)u=-)1;
L(sin at) = :

s3+a? s?+a?

s K2 | CO4

s2—q2

d)

..az

The inverse Laplace transform of = = is K2
a) 1 b)t I d)0

CO4

9 If L(f(t) = F(s), th?n L(tf () =__ : K3 | COs |
a) —F'(s) b)F'(s) c) sf(s) d) sF'(s) -

i The valllle of the integrlall I :’ e~ tcostdt = : 3 P
a) < b)*-*z-' c)2 d)-2

Cont. .
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SECTION B (35 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks :{5:x7 = 35)

Cont...

Module | Question : K
No. No. sl on Level e
| Suppose that in 1885 the population of a certain country was 50
million and was growing at the rate of 750,000 people per year at that
1 time. Suppose also that in 1940 its population was 100 million and was
= then growing at the rate of 1 million per year. Assume that this
1 population satisfies the logistic equation. Determine both the limiting | g3 | CO1
population M and the predicted population for the year 2000.
(OR)
11b Solve the differential equation Z—: = (x + y + 3)? using substitution
2 method.
: Show that the functions y; (x) = e™3%, y,(x) = cos 2x and y;(x) =
< 12:a. . : A
: sin 2x are linearly independent
2 (OR) K3 | cOd
12.b. Derive the principle of Superposition for homogeneous equation.
13a Compute the initial value problem y® + 3y” — 10y’ = 0,
iy y(0) =7,y'(0) =0,y"(0) = 70.
3 (OR) K21 C03
13b Solve y" — 4y' + 5y = 0 for which
s y(0) =1and y'(0) = 5.
14.a. Find the inverse Laplace Transform of G(s) = ord
4 (OR) K2 |COo4
14.b. Find the inverse Laplace Transform of R(s) = —3-—2—5;1-_73—5
15.a. Express the convolution of cos t and sint i.e.,, (cost) * (sint)
5 (OR) K3 | COS
-1 -1(1
15b. | Compute £7* {tan™* (2)}.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10 =30)
Module | Question : K
No. No. Questhan 1 Level A
1 16 Solve the initial value problem -Zl— -y == Sk ,y(0) = K3 | CO1l
17 Express the Wronskians of solutions. K3 CO2
18 Compute the solution of y”’ + 4y = 3x2. K2 |: CO3
Consider a mass-and-spring system with m = % k=17, andc = 3
: in mks units. As usual, Let x(t) denote the displacement of the mass
4 19 m from its equilibrium position. If the mass is set in motion with K2 CO4
x(0) =3 and x (0) 1, ﬁ‘nd x(t) for the resulting damped free
osc1llat10n§
A mass that weights 32 lb(mass m=1 slug) is attached to the free
end of a long, light spring that is stretched 1ft by a force of 4lb(k =
41lb/ft). The mass is initially-at rest in its equilibrium position.
5 20 Beginning flat time t = 0 (seconds), an external force f(t) = cos 2t | K3 COs5
is applied to the mass, but at time ¢ = 2m this force is turned off
(abruptly discontinued) and the mass is allowed to continue its motion
unimpeded. Find the resulting position function x(t) of the mass.

‘ Z-Z-Z END




