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s 8 The size P of a population of Bacteriz at fime ¢ aays is to be modelled as a confinnous varizble
such that the rate of increase of P is directly proportional to P.

n

(a) Write down a differentiz] equation that is satisﬁed by P. [

(b) Given that the initial size of the population is PU, show that P = Py €%, where kis 2
positive constant. [51 - L

(c) Two days after the start, the population is I- ZPQ. Find when the population Wz.l be 2P;.
(4]

oo L & Waf:ar‘lea:hs from a hole zt the bot:om of 2 large water tank. The depth of the water at time
¢ mimmtes is x metres. The rate of decrease of x is directly proportional to /% .

(a) Write dowr a differential equation that is satisfied by x. [1]
(b) * Given that the depth of water n the tank when t= 0 s O metres, show that
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(c) Given thatthe depth of water in the ferk is 4 metres whsn p=00, fmd ﬁe time tzken for the
tank to empty. [3]

1031 8. Theprce £P of an item 2t tme  yearsis o be ._od,_led 23 2 continupws variable such that the rate
of increase of P Is directly propestionziio P.

() Write down a differentizi eqnation thet is satisfed by P. 1]

(b) Given that the pres of the Hem 2t ¢ =0 is £50, show that P = af}e whare k1is 2 posifive
constant, [3]

(c) After seven years the price of the Hem i £65. Find the price of the ifem after sixteen years.

[4]

- g
oS 7. Aneglected large lawz conizins 2 cerizin typs of weed. The zrea of the lawn coversd by the we

‘] at time 2 years is Wm?, The rzts of fncreese of Wis directly proportional to W.
(a) Write down 2 Gifferentiz] equation that is satisfied by W. [1]

(6) The arez of $he lzwn coverzd by
e lzwn covered by the xy eed initially is 0-10 m? and one year later the area

covered is 2-01m”. Find 23 exprassion for Win terms of £, [6]

1023 7. The value of an elecironic component may be modelled 25 a continuous vamizble. "'ize value of the
component at time ¢ years is £P. The rate of decrease of P is directly proportional 10 P,

(z) Write down a Gifferential equation that is satisfied by P. : [1] =
T (b) The value of the component when =0 is £20. Show that \
o
\ . oA
wheré A is a positive constant. [5]
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{c) leen that the value of the compenent when r = 1 is £10, find the fime when the valus is £3 -
L



