5(a) m?+3m+2=0=>m=-2,—-1 Ml 1.1b

R = Ae~t + Be~2t Al | L1b
dr d?R
R=dt+tpu=g=21=>37=0 M1 | 3.1b

20+3A4+2At+w =4t >1=2,u=-3

Ml 1.1b
_ — At -2t N
R=PI+CF=Ae " +Be “*+2t—-3 Al L1b
t=0R=20 >20=A+B-3 Ml 34
dR dR
— = —Aet—2Be?*4+2,t=0—=5=>-A—-2B+2=5 M1 3.4
dt dt
R=49e ' —26e 2t +2t—3 Al 1.1b
t =10 = R = 17 = 1700 rabbits Al 3.2a
®
(b) The p(.)pl.llatIOIl will keep increasing (R — 2t — 3) which is Bl 3.5b
unrealistic.
1)
(10 marks)
Notes:

(@)
M1: Forms and solves the auxiliary equation
A1: Correct complementary function

M1: A complete method to find the particular integral. Look for the correct from of the PI = At +
U, differentiates twice and substituted into the differential equation to find the values of A and u
M1: Adding CF and PI

A1: Correct general solution for R

M1: Uses the information from the model ¢t = 0, R = 20 to find an equation for the constants.

M1: Uses the information from the model ¢t = 0, % = 5 to find another equation for the constants.

A1: Correct particular solution
A1: Correct answer only

(b)
B1: An appropriate limitation




