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SECTIoN "A"
[0Q. x 0.5:5 marks]

Fill in the blank space(s) by the most appropriate word(s) or syrnbol(s).

l. The order ofthe differential equation
dzy
tlx2 ** r'r'= sin: is

If the general solution of the ODE (lVP) y' + 4y - 1.4, y(0) = 2 is y - Ce-a* +
0.35, then value of the constant C :

, A frst order ordinary differential equation is called separable if it can be written into the

form

4. If the roots of the characteristic equation are l:1andtr=2, then corresponding

characteristic equation is

5. If the characteristic equation of the second order homogeneous equation has only one

root i = 2, then the general solution is written as

6. The wronskian of the functions yt = cosxartdy2 = sinris

7 If the approximated solution ofan ordinary differential equation * = , * /,/(0) = 1 is

defined on the interval [0, 1] by dividing it into l0 equal sub-intervals, then value of step

8. The two sources of error while solving ordinary differential equations using numerical

9. The Runge-Kutta method is order approximation method to solve the

ODE GVP) # = f (x,y),y(xi = yo numericallv.

For the system of first-order linear differential equations # = ' - , ^O
the corresponding system maffix is

10.
I - -x + 2v-
dt

slze ls

methods Ne 

-error 

and 

- 

error.



SECTION "B"
[10Q.x0.5:5marks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones.

(DO NOT TICK THE ANSWER)

1 1. The degree of the differential equation (y')3 - (A)z t 1)uz it
t236;

12. The integrating factor of the differential equation f - y = sin a is

13.

I e-'; e' ;; -xi

The general solution of the differential equatio n * = Z, i"

ly=xz +C Y=x*C

dyr

Y-lnxtC; Y=ex+C)

1l

x)

integrating factor;
variation of parameters]

14. A trivial solution of homogeneous ordinary differential equation is

15

ly=x; Y=ex; Y=o; Y-hxl

The logistic growth model for population y(t) of a species at time t is given by

!=rG-l)y; U=rg-Y-Sy)-dvl-= = r!'dt dty

16. The equation is the characteristic equation of the differential

equation y" + y' - 6y - Q.

l' 12+i+6=0;' 72+7-6-O; 72-7-6-0; 12-1+6-01

The local truncation error in the Euler's method is of the order of 

-.

to(h); o(h2); o(h'); o(hn)l

ln the autonomous differsntial equations, the rate of change of the dependent variable

17.

18.

depends on the

I independent variables only;
dependent variables only;
both independent and independent valuables;

neither independent nor independent valuablesl

19. For a non-homogeneous second order linear ordinary differential equations, a common

method to find a particular solution is

Iseparation of variables;
Euler's method ;

20. For the system of firstorder linear differential equations given in matrix form

#: fi 1rl ,, *" eigenvalues of the svstem matrix are

[2 and l; 2 and -1; -2 errd -l; -2 and ll

and
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I
a. Define a first order linear ordinary differential equation. Write few difference

between linear and non-linear first order ordinary differential equations. tzl
b. Classif the homogeneous and non-homogeneous first order linear differential

equations and explain the solution techniques. [0.5+2]
c. Solve the initial value prob rcn fl + y = xe-' + 1, y(0) = l. [3+0.5]

a. Why do we need numerical methods to solve differential equations? Write a few
numerical methods for approximating the solutions of first order ordinary diflerential
equations. l2l

b. Derive the formula for the improved Euler's method to approximate the solution of
first order ordinary differential equation ff - f fr,n with initial condition y(r6) =
!o. t3l

c. Use the improved Euler's method to solve *=r*r-y with initial condition

/(0) = I to find the approximate solutions on the interval 0Sx<ltakingthestep
size 0.5. t3l

OR

a. Write a system first order ordinary differential equations (ODEs) and discuss when

these equations are linear, homogeneous and non-homogeneous. Write a form of
linear system of ODEs. t3l

b. Solve the system # - -r, + y; * = -5x * 4y with initial conditions x(0) =
2,y(0) - 3 by finding the Eigenpairs ofthe system matrix. t51

SECTION "D"
[6Q.r+=24marks]

Plot the direction field ofthe differential equations * - , * y on the rectangular region

-L < x < 1 and -1 < y < ! by dividing the both the intervals on 4 equal parts

2

P.T.O.

SECTION "C"
[2Q. " t= 16 marks]

J.



4 Define the Bemoulli,s type differential equation. Solve the differential equation lf, +

iy : lO - 2x)yn with initial condition y(0) - r.

The population dynamics of a certain species by Gompertz growth model is given by the

differential equation * = ,, tn ({) suUject to the initial condition y(0) - y6' Then,

solve this equation to frnd y(t). Find y when t = 3 years for the given datar = 0.7 per

year, K = 80 x L06 kg andYs = 0.25K.

6

7

OR

The field mouse population satisfies the differential equation f =p, - +SO' Then frnd

the solution is given by p(t) when the initial population of mouse is 850 and {ind the

time (years) at which the population becomes extinct.

Solve the second order differential equation y" 14y - xz + 3ex, y(0) = 0,y'(0) : 1

by using the method of undetermined coefficients.

Find the approximated solutions of system of ODEs # =, - t + xy,X - 3x - 2! -
ry with initial conditions x(0) = 0,y(0) - Latt -0'2andt = 0'4 using the Euler's

method.

18. Write the general solution of the given Eigenpairs l, - -t; fi = ( of the system)1

matrix A in a given system of ODEs ff = ,4, where X = (;)

5.


