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2023
MATHEMATICS

(Honours Core)
Paper : MAT-HC-2026

( Differential Equation )
Full Marks : 60

Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following questions : 1x7=7

(aq) What is meant by implicit solution of a
differential equation ?

(b) Find the Wronskian of the set
(e, e}
(c) Determine whether the differential

equation 2 xydx +(1 4+ x° )dy =0 is
exact.
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(b) Solve the
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where

F9=|

(c) 1t has been observed that in a
population following the limited gro
with harvesting model, the growth rate

is 1, carrying capacity is 10, and the
constant rate of harvesting is 0-9. If
the initial population is xg, find the

pulation after time t.
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4 x>2 y(0)=4
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Or

Solve the differential equation by
making suitable transformation

(x—2y+1)dx+(4x—3y—6)dy=0

In a fish farm, fish are harvested at a
constant rate of 2100 fish per week.
The per capita death rate for the fish is
0-2 fish per day per fish and the per
capita birth rate is 0-7 fish per day per
fish.

(i) Write a word equation describing
the rate of change of the fish
population. Hence obtain 2
differential equation for the
population of fish.

if the fish population at a given
term is 2,40,000; give an estimate
of the number of fish born in on€

(i)

week.

Determine if there are any value
for which the fish population is in
equilibrium.

(iii)

2+3+5=10
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