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If x* + 4y?> — 2x + 8y + 1 = 0 then:

—2x + 10y — 14
X y -

—-10 <
x+2y+1

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Tapas Das-India

We know that for any real number A and B :

—A%2+ B2 < Acos0 + BsinO <+A%2+ B2 (1)
x*+4y* - 2x—-8y+1=00r,(x*-2x+1) +4(y*-2y+1)—4=0or,
or,(x—1)?+4(y—-1)2=4(2)

from (2)wetakex —1=2 cos@ or,x=1+2cos0 ,y—1=sin0 or,y
=1+sin@

—2x + 10y — 14 x=1+2cos6,y=1+sin6 —2(1+ 2cos ) + 10(1 + sinB) — 14

x+2y+1 B 1+2cos@+2(1+sinf) +1

—3—-2cos0 +5sin@

2+ cos0O + sin@

—3—-2cosf +5sin@ . .
nowt = - or,t(2+ cosB +sinf) = -3 —2cosO + 5sin 0O
2+ cosO +sinf

or,(—2—t)cosO+ (5—t)sinf =2t +3

1
or,|2t+3|=|(—2—t)cos O + (5 —t)sin | (S) \/(2+t)2+(5—t)2
or, 2t +3)2 < (t+2)? + (t —5)?
or,4t* + 12t +9< t>* +4t+4 +t>* — 10t + 2501, 2t>* + 18t —20< 0
or,t>? +9t—10<0 or,(t+10)(t—1) <0 or,—-10<t<1

lett =

—2x+10y - 14
or,—10 < <1
x+2y+1
E it n t_—2x+10y—14_1 fx— 1 9
quality occurs whent = xt2Zy+1 at x = 5’y_5
E it n t_—2x+10y—14_ 10 at 1 -
quality occurs whent = xt2y+1 ax—17,y—17



