Absolute values (HKMO Classified Questions by topics)

1994 HG1

WRx ko] E o #1F |1-2X|+]|1-3x|+|1-5x|=1 -

Find the least value of x so that |1 —2x|+ |1 —=3x|+|1 —-5x|=1.
2000 HG4

* x=|y-m|+|y-10|+|y-m-10
Fox ) E e
Letx=|y—m|+|y—10|+|y—m—10|,where 0 <m <10and m<y<10.
Find the minimum value of x .

2000 FG5.2

KbE S y=x?-4|-6x (H¥ 2<x<5) thi*x B> FbehiE o
Let b be the maximum of the function y = |x*> — 4| — 6x (where 2 <x <35),
find the value of b .

2001 HGY

dod x BE AR -3+ x—5/=2> F x gk B

If x satisfies the equation |x — 3| + [x — 5| =2, find the minimum value of x .
2002 FG4.3

FOAR | x-2|-1]=c %3 3 BF#EfEF > RciEo

Given that the equation | |x — 2| — 1| = ¢ has only 3 integral solutions,

find the value of c.

» ¢ 0<m<10 v m<y<10 -

2004 F13.2
% b1 fb)=—2— 3 gb)=1+—
log, b log, b
F b & A A2 |f(b)—gb)|+1f(b) +gb)=3 > Fbeit o
Ifb>1-1f(b)= 2 and g(b)=1+ L .
log, b log, b

If b satisfies the equation |f(b) — g(b)| + f(b) + g(b) = 3, find the value of b .
2004 FG4.2

E fx)=|x—al+|x—15]+|x—a—-15|> 2¥ a<x<I15 %2 0<a<l15-
£ Q EA(x) hEol B & Q b

Letf(x)=|x—a|+|[x— 15|+ |x—a— 15|, wherea<x<15and 0<a<15.
If Q is the smallest value of f(x), find the value of QO .

2005 HI2

¢ ar x=2005 %2 y=[4x?-5x+9| 4> +2x+2|+3x+7 > F y g o

Given that x = 2005 and y = [4x?> — 5x + 9| — 4[x*> + 2x + 2| + 3x + 7,
find the value of y .
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2005 FG4.2
Fa2|x—|2x+1[=3F b7 b nfz o Kb hiE o

Suppose there are b distinct solutions of the equation ‘ X — | 2X + 1| ‘ =3,
find the value of b .

2006 F12.2
9 |k+R| k + 2R
¢ 5 R= ni———=03% S§= J S ehig
25 R 2k + R
. 9 |k+R| k+2R|
Given that R=—, =0.IfS= , find the value of S'.
25" |R| 2k +R
2006 F12.4
_1
S v xg froyo AR EERE AR y_x ' E W=x0+yo> K Wib
y=|x+1

e
B o

Given that xo and yo are real numbers satisfying the system of equations

1
y= x . If W=xo+ yo, find the value of .
y=|x+1
2006 FG1.4

Koa B2 EN p+1l<a-15 27 F#fE > R a 57
(A
Let a be an integer. If the inequality |x + 1| < a — 1.5 has no integral solution,

find the greatest value of a .
2007 HI9

% f(x)z%(4x2—60x+9+‘4x2—60x+9‘) ,
2 k=1f(1)+f2) + f3) + - + f(15) + £(16) » & k g o
Let f(x) =%(4x2 —60x +9 +|4x2 - 60x +9]) .

If k=f(1)+1f(2)+f(3)+ --- +1(15) + f(16) , find the value of & .
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2008 HI8 Let o and B be the real roots of y> — 6y + 5 = 0 . Let m be the minimum value of
y 2007 2007 £ o - Ix —a| + |x — B] over all real values of x. Find the value of m .
2 Yo A o — . g w8 TE o
K ox 7 E#EE wW=|X+ 2008‘ ‘ 2008| Wk ¥R 2011 FGS.3
_ 2007 2007 K y=hk+t1|-2x+x-2|2-1<x<2-FK a wykriE > £ o $E-
Let x be a rational number and w =|x + 2008‘ ‘ 2008 Lety=|x+1|-2Jx| +|x — 2| and -1 <x < 2. Let a be the maximum value of y .
Find the smallest possible value of w . I;Br;ciztgz\;a;ue ofor.
2008 F11.3 DA y L L
it C BEEBESM x-2/+x+1]=3> K C #ig - F A x=2[+x—47| kB KL E -
Given that there are C integers that satisfy the equation |x — 2| + [x + 1| =3, If / is the minimum value of |x — 2| + |x — 47| , find the value of /.
find the value of C.
2008 FI4.1 %212 rGa.2 . A e
Sirx 2y S P TS A tx+y=10 2 p+x—y=10- F 0>0%i% |3Q-1-2Q|[=2 > & Q P -
FP=x+y> £Pdige If Q>0 and satisfies |3Q—[1—2Q||=2, find the value of Q..

Given that x and y are real numbers such that |x[ +x +y=10and [y| +x -y =10. 5015 FG2.3
If P=x+y,find the value of P. FLT S gzt B4R e i3 1=x+1

2909 HGY , Determine the sum of all real roots of the equation |[x+3|—|x—1|=x+1.
b Hx —6X—16\—10\=f SRR R E x f5F 6B K SE 2016 FI43

If there are 6 different values of real number x that satisfies F 15<x<25 % ¢ :\/X2 —2X+1+ \/X2 —6X+9 iE o
2 6x — 16| — 10| = £, find the value of f.
%09;(;1.2' | =/, find the value of /. If 1.5 <x<2.5,determinethevalueofczx/xz—2X+1+\/X2—6x+9.
4 3|x| 2017 FI1.2
¢ i [X-—=-" F kBEFI Kk o Fx 2F8E b G x-9-10—x| B K& R b FiE o
X X 4 | | If xisareal number and b is the maximum value of —|x—9|—|10 —x]|,
Given that the equation |X——=——"has k distinct real root(s). determine the value of 5.
X X 2017 FG1.2
Find the value of k . , 1, : , PN
2010 HG6 ¥ \x—|2x-1ﬂ:E LW g A7 0 KB IE b e o

Ford T S g Bifx) =[x — 1|+ x—2|+ -+ |x—1000] > H ¢ x § - F #co

1 . .
, - , , If |x—[2x—1==is areal equation,
Find the minimum value of the following function: 2

fx)=jx—1|+x—=2|+ ... + |x—1000|, where x is a real number. determine the value of b, the number of real solutions of the equation.
2011 F14.2 2018 FI1.2

?bﬁyl%i|b_y|:b+y—2 z |b+y|:b+201\b5ﬁf_§___° T 4 y:'\/9>(42—12X4+4i\/42—4X4+4i'\/42+6x4+9 ,
lzjz)nlcitll;é\éaiueofb1fbandysatlsfy|b—y]=b+y—2and]b+y|=b+2. ? B Ay chbo) @ B o

% o % B 342 26y +5=0 hF % m L —o|+tx—p| HiExe Given that y=\/9><42—12><4+4i\/42—4><4+4i\/42+6><4+9,
BHcx hhk)E e Kom o hiE o and B is the least value of y, determine the value of B.
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Answers
1994 HG1
1 2000 HG4 | 2000 FG5.2 2001 HG9 | 2002 FG4.3
= 10 12 3 1
5
2004 FI3.2 | 2004 FG4.2 2005 HI2 2005 FG4.2 | 2006 FI12.2
9 15 ~-20042 2 1
2006 FI12.4 | 2006 FG1.4 2007 HI9 20330}7118 2008 FI1.2
J5 1 82 1004 4
2008 FI4.1 2009 HG9 | 2009 FG1.2 2010 HG6 2011 FI14.2
4 10 1 250000 1
2011 FGS.1 | 2011 FGS.3 | 2012 FG2.3 | 2012 FG4.2 | 2015FG2.3
4 3 45 1 -3
2016 F14.3 2017 FI1.1 | 2017FG1.2 | 2018 FI1.2
2 -1 3 1
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