
TMUA 2021 Paper 2 Question 16 

p and q arc real nu111bcrs, and the equation 

has exactly k distinct. real solutions for :r. 

Which one of the following is the co1nplctc list of possible values for /.;? 

We will a.pproadi Hus 9,u e..sf; of\ c, rtApA.i u,. IJ!J. 
A o. L 2 The. riaht l,a.ncl 6ide. of /:he ~; 01\ i,S 

B o, 1. 2, 3 lineQ.r- (cor'lsiclu ~ow it lios flt~ StVt\e. .sfn.Jcb.u-e 
o.s C,="'x.+c) 

c o, 1, 2, 3, 4 The. lc~i- ho.NI side eJ, thL ~cQJ..o}-io" ,r.volves Ix) 

D 0, 2, 4 

E 1, 2, 3 

F 1, 2, 3, 4 

F"IG--UtE 1-

a.nd Wf.. CM ere,.ph 1:Jus '°tJ COl\c{idu,~ thA.. lwo 
S-tpa.rolt. 'QSc.5 

(D t.uheJ'\ x.~q, x.lx...\:x.1. 

© whel\ ::,..'-Oi x.lx.l: -x.:'-
f16-u~.1. ~w.s ohe oroph, . 
Nou, we. a,nstder l:k~ possib'1Lit1-c.s f.cr '1ow 
Yl'\GU\~ ti·~ o. lui.t coukJ ,flfused: & 5ra.pl,, 

"" ~t~tJUj_ 

The. .graph it\ f16-UlE l. vc.tuds ,;,f,",..iltI!J bob~ Lrl 
thL po5if ,ve 8 4Alf"ediot\ tAl'leA ti, ~ ~vt 

~ ~,~ckiol'\ ,t~~re. B~f-«•~ ot-l.c.o.s~ one 

'" +erI!.ett o" w, c'-' aJ1cJ '-'-"'.. 
This ru.les out opbo"'s A, ~,c a.rd.] 

Now we. a>nsider- wh!Chc.r tJieit. ex.lot.5 o. line 
wJ.Jch woui6 g1VC 4 ,nttrsecti o"s, to ~dcle 
w~ch ouk o~ op~io~~ E and -F ·,s (Or,-e.d-. 

f=°,rst tJJe. rcte ~hat if suGk (). W\e e.xl&~s, it 
must- M~ pos•,ti~ er~~t. . 
Ar..~ W\e tk~h ~ onaU'\ IA,),l:-h pc,sibvt. 
~r0.CUQJ\t ux,u,16. ~ exocl~ 3 intusied:ior-6 

Cth:AS ·,s ~ to ~ s~MM~~ oF ~ 8'¥~ 
of ~ \ x.\ J Se,t,. ~IG-u.R.E-2- ti), OJ'\ ~o.Mp\c, 

oF tNs). 



Now we. nofe. thok U, orda.r l;o a~ 4 ,nfer-Jtdions 
~ 

we. (J.:>()u.ltt nee.ct. 2 R--oM t1'A po.rt oP t/,A. 9raph Por wk.id, 

:x. :>o o.nct 2 A-oM tkt. p<u"t "~ Hvi. 9roph ~,. wlvch x.. LO 

Ahti W\4 tt..ot ,flk/-Je.d~ tNJ. 9l'O.f'A f:w;~ WW -x>~ 

\'v\uJf-- ~ ~ N..9altv-e t1-=1nlerc(.y,t 

A-~ WU. tW In Ws«. 4-.s fu gr o.p k. ttu 1 c.e W We. x. L 0 

f1\.U'1l: ~ a poJii:ive ~-,n\t.rct¢ see.. awe OJ'\ 
e)(an, ,~ of thu 

Suk fuR- a.re. hU.l~ ad.us, vt o Ol\'\t.S. . 

1krefure. tl-- I..S !Joi:- poSSih\e. fu odJe.re. 4- 1nler,KC};Of\S 

So the con-eek anJ Luer l s E. 
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