Discriminant (HKMO Classified Questions by topics)
1986 F12.1

5 ﬁ3x2—4x+2=0’ﬁ £400 £ h i .

If the equation 3X* — 4x +2 = 0 has equal roots, find the value of h.

1987 FI4.1

EdMYy=2x>—8Xx+a x-phiptr » KahiE o

If the curve y = 2x* — 8X + a touches the x-axis, find the value of a.
1989 F14.4

¢ Srd R Y =3x"+ 12X+ C £ X-$hip*r » fCEHIE o

If the curve y = 3x* + 12X + ¢ touches the x-axis, find the value of cC.
1989 FSG.1

¢ dr2at’ +12t+9=07 3> fa s o

If 2at?+12t+9=0 has equal roots, find the value of a.
1990 FI3.4

E 64+ 16t+d x> T3 5 fdehid o

If 64> + 16t + d is a perfect square, find the value of d.
1991 FG7.2

E3CH2X+Cc=0/F 1 2 c 5332 Bk R ohiE o

If the equation X* + 2X + ¢ = 0 has no real root and ¢ is an integer less than 3,

find the value of cC.

1992 FI1.2

FX—10x+a=07F A %43 > facE o

If X2 — 10x + a = 0 has 2 equal roots, find the value of a.

1992 FG10.4 y

TR L y=-2x>+5x+3 hB D o

Fy=x+d i y=-2x+5x+3. R » £dhiE o 3/\

The following shows the graph of y = —2x> + 5x + 3 . /

Ify =X +d is tangent to y = -2x> + 5x + 3 , /;O 3\ X
find the value of d.

1994 FI1.1

G —ax+(@+3)=0 F - Fai- & FHo fadiE o
The equation x> — ax + (a + 3) = 0 has equal roots.

Find the value of a, if ais a positive integer.

Created by Mr. Francis Hung
1994 FG7.3
FC=2-X+24JX-12 x>1> fcz &+ iEo
Find the largest value of c, if c=2 — X+ 2+/X—1 and x> 1.
1996 FG9.2
E CHY)?<b(x*+yh) HiEZRF ﬁ’;;x*fr'y e > o b o] T oA BBk o
If the expression (X* + y?)? < b(x* + y*) holds for all real values of X and y,
find the least possible integral value of b.
1997 FI12.3
FHA G F X XPHCXHE36 A3 00 R ook o
If the value of x> + cx + 36 is not less than 0 for all real number X,
find the maximum value of C .
1999 FI4.3
WCL- 98 FX+2Jex+2=0%% - F#fz» Loz i o
Let ¢ be a positive real number.
If X2 + 2+/c x + 2 = 0 has one real root only, find the value of c.
1999 FI5.3
FHAX-X+1=07F c BF#EfE > Koo
If the number of real roots of the equation x> — X + 1 = 0 is ¢, find the value of C .
1999 FG5.2 2013 HG6
i e 2 +ax+2b=02% x*+2bx+a=0f2 5 FHc0 ® a,b>0-
Fatbadg | E: Q RQLiE-
Given that the roots of x> + ax + 2b = 0 and x*> + 2bx + a = 0 are both real and a,
b > 0. If the minimum value of a + b is Q, find the value of Q.
2000 F15.2
ek (X—2)(X—2Q)—1=0 7 » B EHE > £ Q g -
If (x—2)(x —2Q) — 1 = 0 has two integral roots, find the value of Q .
2000 FG2.4
®AX) =412 —4x+4 5 g(X)=-2x* + X » 4o % f(X) +kg(X)=0 = % - B3>
Fok g ] Ede
Let f(X) = 41x> — 4x + 4 and g(X) = —2x*> + x. If d is the smallest value of k such
that f(x) + kg(x) = 0 has a single root, find the value of d.
2001 FI2.1
= P i F# 2 S<P<20-
P A X2 -2QP -3)X+4P? —14P +8=0 h B34 5 e R P ehiE o
Suppose P is an integer and 5 < P < 20. If the roots of the equation
X? —2(2P — 3)x + 4P? — 14P + 8 = 0 are integers, find the value of P .
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2002 FI2.3
2

@ drx 2 R G Ho FHATH X’wgl’ﬁRﬁﬁ"Mﬁ‘)
4X°+6X+3

Given that X and R are real numbers and <1 for all X,

4x* +6X+3
find the maximum value of R .
2002 FG1.1
Bd B xX+3y? =122 3 8 mx+y=16 Z4p 23— B o
Fa=m fadiE -
Assume that the curve x> + 3y? = 12 and the straight line mx + y = 16 intersect at
only one point. If a=m?, find the value of a .

2002 FG3.2
X
L:TE"XL" érﬁ'ﬁ :"%E‘FE@/‘,‘ _ .
f y R ﬁi { 4% y 2X_1
¥ L ol @5 b kb i -
X y

It is given that the real numbers X and Yy satisfy the relation y =

2x—1"

If the minimum value of LZ + Lz is b, find the value of b .

X“ Yy
2003 HGS
#HEdfka 4 Crax+3b-a+2=04F F#f2 > fbehd s -
If the equation X* + ax + 3b — a + 2 = 0 has real root(s) for any real number a ,
find the maximum value of b .
2009 F14.4
HXEYLFHIBREAL X-3)P+({Y-3)P>=1-

Fhk=—2"2 qE Kb | T i Qo

Let x and y be real numbers satisfying the equation (X —3)>+ (y—3)*>=1.
y
If k=

2010 HGY9
% loga(x +2y) + loga(x—2y) = 1, & [ —ly| b i@ o
If loga(X +2y) + loga(x — 2y) =1, find the minimum value of |[X| —|y| .

and q is the least possible values of k%, find the value of .
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2010 FI12.2
bz hit@E#i > 2% b<hz b’+h’=bQ2+h)+2h > £bHig o
If b and h are positive integers with b < h and b? + h> =b(2 + h) + 2h, find the value of b .
2010 FIS.3

2

. X*=2x-3

e e fX)=—F5———— @] @ Rcehig o
2X7+2x+1
. : - X*-2x-3
Given that ¢ is the minimum value of f(X) =———————. Find the value of C .
2X7+2x+1

2011 F13.1
FPE-FH A2 2 H2P+HDX+P P —14=0 42 5 Filic > £ P b i o

If P is a prime number and the roots of the equation X* + 2(P + 1)x + P> =P — 14 = 0 are
integers, find the least value of P .

2013 HG1

Chv- BE oAz Bk Ry G K P H
X (M+2)X+4m=0 43 o £& = F £ B g+ & o

Given that the length of the sides of a right-angled triangle are integers, and two of them

EE L S

are the roots of the equation X* — (M + 2)x + 4m = 0.

Find the maximum length of the third side of the triangle.

2013 FI3.4
2
£ XL AEa ds a».g;y:w o E o fod i
X7+ X+1
, . . 37 +3x+4
If X is a real number and d is the maximum value of the function y 22—1
X"+ X+
find the value of d .
2013 FG2.3
. _ X+a . B e tm 1 o A 1
% f(x) = CX B R BD A(X) ke Bfrdk] EA B 5 e 1o
X+ —

2
£ t=f0) > FtehiE -

X+a

X2+ L
2

Let f(x) =

: . 1
, Where X is a real number and the maximum value of f(X) is 5

and the minimum value of f(X) is —1 . If t= f(0), find the value of't .
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2016 FG3.4
, 3 ) a+b+y=5 ,
Fabzy sFH BAL g Ly el -
ab+by+ay=3
a+b+y=5

If a, b and y are real numbers and satisf ,
y ! Y {ab+by+ay:3

determine the greatest possible value of'y .

2017 FI4.1

Fasll fadhtEr® al-@-3)x+@-2=0 1 F1I-
If a is a positive integer, determine the greatest value of a such that

ax? — (a—3)x + (a—2) = 0 has real root(s).

2023HI3 % m 5- BEKTHE > H? 4<m<40- E2> 42
X2—22m=3)x +4m*—14m+8=0 F & B HFHAT > F X d < F i E o
Let m be an integral constant, where 4 <m < 40. If the equation

X2 —2(2m —3)x + 4m? — 14m + 8 = 0 has two integral roots,

find the largest possible value of X .

2024 HGS8

wasq e

FoAE X t+ax+6a=0 3 3 BEEKE Radh s fodo ] B2 L o

Let a be a real number. If the equation x> + ax + 6a = 0 has two integral roots,
find the difference between the largest and the smallest values of a .
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Answers
1986 FI2.1 1987 F14.1 1989 F14.4 | 1989 FSG.l | 1990 FI3.4
4 8 12 2 1
1991 FG7.2 | 1992 FI1.2 | 1992 FG10.4 | 1994 FI1.1 1994 FG7.3
2 25 5 6 2
1996 FG9.2 | 1997 FI2.3 1999 F14.3 1999 FI5.3 |1999 FGS.2 2013 HG6
2 12 2 0 6
2000 FI5.2 | 2000 FG2.4 | 2001 FI2.1 2002 FI2.3 | 2002 FG1.1
1 —40 12 3 21
2002 FG3.2 | 2003 HG5 2009 FI4.4 2010 HGY 2010 FI2.2
2 -1 8 3 2
2013 FI3.4 | 2013 FG2.3
2010 FIS.3 2011 FI3.1 2013 HG1 13 1
4 7 13 — ——
3 2
2016 FG3.4
13 2017 F14.1 2023 HI3 2024 HGS
3 2 52 74
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