TMUA 2021 Paper 2 Question 16

p and ¢ are real numbers, and the equation
xl|e| =pr+q
has exactly & distinct real solutions for .
Which one of the following is the complete list of possible values for k7
We will aPproad\ Ehig Zueséion Jraplu' ‘“'19-
0, 1,2 The right hand side of the esuakion is
linear (consicder how i has éhe same struckwe

as 8: mx-f—c)

A

B 01,23

C O0L234 T left hand side of the eauation 1hvolves | <)
D

E

F

0.2, 4 and we con graph Ehis bg carssideniy the bwo
Separate coses
) when x=0 x|x|=x"
4 @w\me.n x40, xlxl:-x"
O  FleureL shows the gravh. .
Now cue consider Ehe possibilitres for how

* many bAmes o line could intersect bhe graph

@ In FIGUREL
The graph in FICUREL extends nFinikely both wn
‘Flﬁ'UREL m Posjélvc 3 AIII’CLHOI\ ancl t"‘\l. abive
A & Aﬁgp&ion ,éh,uefore 8W"€¢lf9 ot & one

interseckion wibh any e,
This rules out options A, B,C O-P&D

+

Now we consider whekther thert exists & line
which would gve 4 inkersections | o decide
Fieurez) whidh ouk of options £ and ¥ 1s correct.

k / First we note thak if suds a line exists,
most have positire gradient.

>

"?‘?ii“feee// Amj (une H‘"’“ﬂk tha or\ag‘n with Pouhv"t
200 ’ Srod.i.ud: woudd BM exad‘ld 2 interseckions
/) Tieret (s is die b the symmery of Eha graph
/ of x|X\, see FIGUREZ fr an example

F‘nge K} of 6N$>




Now we note that wn order & achave 4 interseckions,

we would need 2 Fom tha port of tha graph Rr which
%x>0 ond 2 Prom b part of the graph for which x 40

Av\ﬁ e Ghat infersects Hugmph twic wher x>0,

mugt have o Mgahvf 3—mk’rcc pE
Any unt thot (kersects the graph twic whare x &0

rust howe a pasitive Yy inkes cept g:zm g't:top lksam

Ruk thee are muhmﬁﬂ exclugive OUEOMLS
Tharefore k15 not passible & ackiere 4 interseckions

co the correck answer S =
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