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Froper & liepeaL

.{rrsra cl aij Q Ltcsi:lolrs 'Iime: O2 horrrg

'| r;.>cribe thc steps involved in a rna,ther!atica,l rnodel buildilg process.

(irve a mathernatic;r,l [ormu]ai,ion for 1he followilg problcm:

A man Etardi at a poini O add Lis dog ai a poirrl 11 in ar oper liclct. ,fhe 
m;.r,rr

tregins Xo walk at a Lrrilorri pi ce ir,|riig a palir at right angles to O,4, whilc

1,Le ric'g r uns .r.l a r:niiorrll pace (greater thatr llLat oI the rnan) always iu Lhe

dirr:ctiol poirLi,ilg to tlre posilion of 1,he rrirl. \,Vhel Coes the dog catch up

r,/itl' the riau?

:. (a) Vr'ith thc usual rriJtilLiun olrtail |hc logislic l:,w of population gro.nth of

a si]rgle ;pecics

I'ird the liniting vaiue of tire populatiol and shetch the logistic curve.

{b) Suppose a student ca.rrvirrg ;l 6u virus letrurns to an isolaled collcge canr,

ptrs !f 1(t00 sr,ur:leuts. Il ir is assurred that llle rate at which the vrrus

s!rrad$ is propoltiorriii irol otly to lle rumber :, of ilfecl,ed students but

also io the $urnber of students not inlected, deternrine the nuinber i'lf

infcctec{ students after 15 days if it is fnrtlLer observed thal after 4 days

,(4) = 50.



3. Suppose a c-force and a grlorce are errgager'l in cosrbat' Let r(i) arll 91t1

denote the respective sirc[8'!]r o{ t}te lorce$ at tirne t, when t is rneaBurod in

days lrom ihe startr ol the c,rlllbar. collventioli.l.] comb.r't model is given by

,l
f ,:;r' -'r'('l -/y(/)+ f(;l

L-;u!/) da\/r-',(tJ1 Q(4

Explail tlie tcrrns inlolved in tLese equationb.

lly assuming th.,t tlere is lio leinfor.-"ment anived and r:o cpelattolal losses

uccurj cltai.r a:iiriplifLc,:l r:rodci arrrl |ence slo,v that

r(i1 = ro,,':h(rt) -19r"inb(dri,

where p = t/tr,l = ^fttk 
arrr1 20, ,o a.re tlte initial strerrgth of 1,he respecttve

forces.

(a) Thc lislL populatic,r in n. ct rlairr pl.t of the sea catt Le separaled into Prcy

populatior(food lislL) :t(r) aiLd predaior populatiol (Selachian$ y(r) Th'l

rroclel goverling i,hc tite inleractlotL of the Selachians a'ttci food ftsit il 1'he

absence oI lishirg is given b-l

j.,,14-",P; -r'{yftJ

fiat.r) = -,'11111+ rlc(r)v(r)

Shov ilLat

- where I is a conslalt.

(1r) State $e Newtor's law r.rl cooling

At 1.00 pm N1arry puts iu to a refrigerator a can o{ so da that }ras b ""en sit-

tirrg in :r room of temperatute ?00 F. 'l'he temperatute in the refligerator

is 400 F. Fifteen minuLes latel, ai 1 15 pm; trhe teNperaLure ':f the soda'

has falier to 600 F. At sorle latet l,jure ]"{arry removes ilLe soda fronr ihe

rc{rigeraior io the loom, wlere ai 1ilO pm the temperatule oI the soda

is ij00 9 AI rvhat time rlicl Marry lenc,ve the sorJa from the refrigtralor?

9n t''


