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+7. The value £V of a car is to be modelled as a continuous variable. At time ¢ years, the rate of

decrease of V is proportional to the value of V,

(a) Write down the differential equation satisfied by V. -

(1]
(b)  Given that V = 12000 when = 0, show that
V'=12000 ¢,

where a is a positive constant. [3]

i (c) . After five years, the value of the car is £5400. Find the value of a, correct to three 'decimai

ks places. [21
4. Given thaty =0 when x = 0, solve the differential equation A i

; ' dy z+l+sinz ' 61/

dx cosy . . = P
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8. Thesize Nofa population is to be modelled as a continuous variable, At tlm,e t, the rate of increase

of N is directly proportional to the value of N,

(a) Write down the differential equation that is satisfied by N.

[
- (b) Given that N = 100 when 7= 0, show that
N = 100¢*,
e - where k is a positive constant. _ . 51
. 8. Thesize Pof a population of bacteria at time 7 days is to be modelled as a continuous variable
o ~ such that the rate of increase of P is directly proportional to P.
(@) Write down a differential equation that is satisfied by P. [1]
(b) Given that the initial size of the population is Py, show that P = Py e, where kis a
positive constant. - ' ' ' 5]
(c) Two days after the start, the population is 1-2P,. Find when the population will be 2P, .
e [4]




