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1.        (a)      Solve  the initial value problen|  :
•(fry  sin # cos #  + y2  Sin #) `dr  +  (sin2 # - fry cos #) dy  =  o, y(o)  =  3.

\
(a)       Solve  :

¢2  _  fty2)  `chc  +  2acy  dy  =  0.

(a)   ,    solve  :
.

xfty;fty'-_C2dy+tyyf2
'ty reduction  of order. 1-

2.        (a)      If the population of a Country double in 50 years, in how many years

will  lit  triple  under  the  assump.tion  that  the  rate  of increase  is

proportional. to the `number of inhabitants  ?
8

\
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.    (b)       A  metal  bar  at  a.  `tgmperatuie  of  100°F  is  placed  in, a  rooin  at  a
constant, temperature of OOF.  If after 20 .minutes the temperature of
the. bar is half, find an expression for the temperature of the ,b,ariat
any time.                                                                     `

(a)       Assume that the rate at which radioactive nuclei decay is proportional\

to the inber of nuclei in' the Sample.` h a certain sample |0%*x9`,f the.
original numbe-r of radioactive  nuclei have undergone  disintegration
in a period of 200 years. What percentage of ,the Original, rad.ioaetive
nuclei will remain after  1000  years  ?

3.        (a)       Show  that  e2#  and  e3#  are  linearly  independent  solutions  of.the

(a)

` differential equation  :                                                       ,.         .  i
1?.                      #-5%+6y=o..                  {                     .}`

Find the  particular solution. satisfying the initi_al  condition,

y(0)  =  0'. y'(0)  =  0.

Solve  the  differgntial  equation  using  the  method` of v.ariation  of
F      1,           tl                          '           ''                            -                                         -                                    .             '

parameters

J,    t=    ,"                      +    #+4y-tan2#.                      `

(c)       Find the.general solution of the differential equatibn` u`sing the method
of undetermined coefficients  :

`+

#-2%+y-#2e#.                                1\
4.        (a)       Use `operator method to find the general solution of the following linear

system :                                            .

#+2„#=e,

#+2-y=3ef.

I:`1



(3)
>--`

`  (a)  -    So,1ve  the  initial value  problem,  assuming #  >  0

#3#-#2#+2„=-2y=#3.

(c)       A mass of 3 kg i's  att.ached to the end of a spring that is  stre.tched
I.,,                   h

20 .cm by  a  force  of .15  N.  It  is  set in  inotion  with  initial .position

#o = 0 in and initial velocity I;o = ~10 in/s. Find- the amplitude, p.eriod
\

apd frequency of the  resulting .motiori.
5:       :(a)..,.   D.efine Carrying  capacity.  Derive.` the  logistic  equation  :

z   a            .#-r¥(1-f)
where  +  and  K  are  reprodu6'tion  rate  a`nd.  carrying  capacity

respe ctively.                t                                                    i

(6)       Suppose a soft drink manufarfuring company has a  1000 ,litre tank
containing sugar water solution. Initially so kg `of sugar is dissolved.

Sugar  solution floivs  into  the tank at the  rate  bf 10  litre/inin wi`th

concentration, a,j`7z(f)  kg/I.  Assume  that  the  -solution  in  the  tank  is-

thoroughly mixed and the sugar solution flows out at the same rate

at which it flows in i.e. the volume of sugar water mixt.ure in the tank
\

remains constant. Find a differential equation for the amount of sugar

in .the  tank  at  any time '£.  Also  solve  it.

(a)       Suppose 'a population can be modelled using the differential equation  :

4              ,                #=o.2#-o.ool#2
-bf   f,    .

3f

with tife Initial population size of #o =  100 at a time step of 1. Find

the predicted populatio.n after two months.

P.T.O.
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6.        (a) -The  giveh  differential  equation  :

5823

#-aN(1-# ' i
represents the. model for spread of technology where N(£) is the ndmber

1

of ranchers who adopted an improved pasture tee-hnology in Uruguay
and NT is the total population of ranchers. It is assumed inat rate`of
adoption  is  proportional to  both the  number who have  adopted 'the
technology arid the fraction  of population of ranchers who have not
adopted the  technology.

(Z)        Which t.erin coITesponds to the fraction of the population. who
have not yet adopted the improved pasture technology ?    .

(I.i)       According  to  the  Banks  (1994),  NT  =  17015,  ci  =  0.490  .and
No = 141. .Determine how long it takes for the improv?d .pasture

L.

technology. to  sriead to- 80%  of the  population.
``         (a)       Deri+e  t-he  epidemic model  of influenza

..         #---BS\,#--PSL-yl,#=yl

where  P `apd y  are..positive  constants.

r  .5823

(a)       Define equilibri-un points. Find, all equilib.rium points of predator-Prey

mode`l

#=Pix(1-=)-CixY,#=C2XY--Ch2Y

where the positive  cdnstants ci, c2, are int6raction parameter,  Ch2  is

predator per capita death trate and Pi is prey per capita birth rate.
Discuss the direction of trajectories  of Predator-Prey model.
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