Function (HKMO Classified Questions by topics)

1983 FG8.3

= f)=x*> " x %7 fx)-flx—1) -

If f(xx) = x%, then express f(x) — f(x — 1) in terms of x .

1985 FI3.3

F fx)=x-2F(x,y)=y*+x 2 c=F@3,f(16)) » £ c it -
If f(x)=x-2,F(x,y)=3*+xand c = F(3, f(16)), find the value of ¢ .
1987 F13.4

) =2 +8y—1> £ 1(4) - Iff(y)=2)*+8y—1, find f(4).
1987 FI5.2

F f(y)=4siny° > ® f(1950)=b > F b enig o

If f(y) = 4 sin y° and f(1950) = b, find the value of b .

1988 FI1.1

% N({)=100x18"> * P=N(0)  F Penig -

If N(¢) = 100x18" and P = N(0), find the value of P.

1988 FI4.1

%’f(t)=2—§ L2 fla)=—4> Fa- Iff(t)=2—§,andf(a)=—4, finda .
1989 HII2

2x+1, ifx<3
Sk F 285 F(x)= ’ o & F(F@3))eiE -
e = ) {3x2, if x>3 (()) .
if x<3

if x>3

. . 2x+1,
F is a function defined by F(x) = {3)(2
1990 HI3 2013 FI3.2 2015 FI4.3
¥ flay=a—-2> 2 Fa,b)=a+b* > £ FG3,f(4)HiE o
If f(a)=a—2 and F(a, b) = a + b, find the value of F(3, f(4)) .
1995 HI2

4 :7:_\_" f(ljz X
X 1-x?

Given that f(lJ =" find the value of f(2).

X 1—x

sk f2) i

1995 FI1.3
c i f)=ptgx+5F f(=7)=A2x32+ 1 F c=H(7) fci o
It is given that f(x) = px> + gx + 5 and f(-7) =+/2 x3/2 + 1.

Find the value of ¢, if ¢ = {(7) .
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Find the value of F(F(3)).
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1995 FI12.2
F f(£)=3x52" = y=1(0) - Fyeig -
If f(¢) =3x52"and y = f(0) , find the value of y.

1996 HI2
2
DA f(l—'__xj:x 1_14_1 s j\ f(x3)é‘f’ll/§_ o
X X X

2
If f(H—xj XL find the value of ).
X X X
1996 FI5.2

¢ o f(x)=§x2(81)‘i fr g(x) =4 logio (14x) — 2 logi0 49 -
H b= flgl16( — I} s -
_1

It is given that f(x) =%x2(81) + and g(x) =4 logio (14x) — 2 logio 49 .

Find the value of b =f{g[16(1 —%)]} .

1997 HI14
2 —
Tvﬁx=l’.‘]‘ix+2x 3+ 2x+5 g o
X x—1 x +3x-6
2
Let x:l,ﬁndthevalueof X +2x 3+ 2x+5 .
X x—1 x"+3x-6

1997 FG3.2

e ﬁ.’rf(x)zéx3—2x2+§x3+3x2+5x+7—4x o % f(-2)=b> Fbenig -

It is given that f(x) :%x3 —2x° +§x3 +3x7+5x+7—4x.

If f(-2) =0, find the value of 5.

2003 HI1

® - Sl RET Floom 2 ono f(m) ZF#ZE f(mn) =1f(m) f(n) -
iy 9>m>n FF o f(m)>1f(n) 0 ® f(2)=3 %2 f(6)>22 F f(3) =hig -
Let f'be a function such that for all integers m and n, f(m) is an integer and f(mn) =
f(m) f(n). It is given that f(m) > f(n) when 9 > m > n, {(2) = 3 and f(6) > 22, find
the value of f(3) .
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2003 FG3.1

K fi-d (H=1>ZHEL E#EmZ2 n> f(m+n)=1m)+fn)+mn-
£(2003

Fa= (6 ) » Fq ehig o

Let f be a function such that f(1) = 1 and for any integers m and n ,

£(2003)

f(m + n) =f(m) + f(n) + mn. lif a = , find the value of a .

2004 FG4.1
# f(x)= LA sz(Lj+f(ij+
4" +2 1001 1001

X

+f[1000] F P g o
1001
4 andPZf(Lj+f(ij+
4 42 1001 1001
find the value of P .

1000
] — |,
[1001]
2006 FG2.2

A fX)=px’+g+mx-5>H2° p~g 2 r EF #o

£ f6)=3 % z=f6) % z hit -

Let f(x) = px’” + gx> + rx — 5, where p, g and r are real numbers.
If f(—6) = 3 and z = (6), find the value of z .

2010 F13.3

x+5 ExiE—arE

o o
* 1) e

Fcd- FHE f(f({{0)=18> fcehd | & -
x+5 if xisan odd integer

If f(x)z

Let f(x) = :
() 5 if x is an even integer

If ¢ is an odd integer and f(f(f(c))) =
2010 FI3.4

% f(§j=x2+x+l o B d i TF R MBx)=21 hx 2 v KdAE o

18, find the least value of c.

Let f(§j=x2+x+ 1.

If d is the sum of all x for which f(3x) = 21, find the value of d.
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2010 FIS.4

Q«’rr'f()c)=px6+qx4+3x—\/§’E’ vq R PR F

£ d=1(-4)—f(4) > £d i

Given that f(x) = px® + gx* + 3x —/2, and P> q are non-zero real numbers.
If d = f(-4) — {(4), find the value of d .
2011 HG5

4
e f(x)=

(2011} [ j (2011]+

2009 2010 ., .
| —— |+f| —— | FE -
2011 2011
Given that f ( )

4x+2
f( ! J+f[ 2 j+f( 3 ]+---+f(—2009j+f(—2010j.
2011 2011 2011 2011 2011
2012 FI12.2

. * 1 2 24
Fiw- 22 o (25j+f(25j+ -~+f( j Qi -

2 andQ- f(]'j+f(35j+
25" +5 25 25
2012 F14.3
Ko 5 — ST i T kR
(i) #or5 & Fden> f(n) < 5 F#
(i) f(2)=2;
(i) ¥#75 & fem 2 no f(mn) = f(m)f(n) %
(iv) % m>n- f(m)>1f(n)-
F C=1(12)> £ Ceig o
Let f be a function satisfying the following conditions:
(1)  f(n) is an integer for every positive integer n ;
(i) f(2)=2;
(i11) f(mn) = f(m)f(n) for all positive integers m and n and
(iv) f(m) > f(n) it m > n.
If C=1(12), find the value of C.

If f(x)= +f (%J, find the value of Q.
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2013 FI4.1

KR S B AT FHex 2 y ik L Ay) = (0)fp) > & f(0)#0-
Fa=1f1)siE -

Let f(x) be a real value function that satisfies f(xy) = f(x)-f(y) for all real numbers
x and y and f(0) # 0 . Find the value of a = (1) .

2015 FI1.3

KF S fx) #2093 R x 2y B =) ) 2 (H<l-

Fo y=190)+ 10 eiE -

Suppose that the real function f(x) satisfies f(xy) = f(x) f(y) for all real numbers x
and y, and f(1) < 1. Determine the value of y=1f(90) + 10 .

2017 HI8
¢ A () = 1x2x3x4 > (3) =2x3x4x5 > (@) =3x4x5%x6 » -
s LoV Vg kami.
® @ @
Given that Q) = 1x2x3x4, (3) = 2x3x4x5, @) =3x4x5x6, -
and L—L:LXA , find the value of 4 .
® @ @
2018 HI4
SERATRE v Sl () 00T 2f(x)+f(lj:11x+4 .
X

KOS EAF AEST fl)=2018 2 fre K S 2 & o
For any non-zero real number x, the function f(x) has the following property:
1
2f (x)+f| —
()1 %

f(x) =2018 . Find the value of §S.
2019 HGS
1

gE 2 f(x)—Zf(—

X

j:11x+4. Let S be the sum of all roots satisfying the equation

jzx P HP x#20Ky FAREFALAx)=1ax g &
o fy i o

Given that f(x) -2f (l

j = x, where x # 0 . Let y be the maximum value of x
X

that satisfies the equation f(x) = 1 . Find the value of y .
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2019 F14.2

Bk G - ik flx)
s B f(—j=f(x)—f(y) fe f2)=—1-% Pp= f( j ’
y 80

Suppose that there exists a function f(x), defined for all integers x and for all

Wizl x 2 2 EHc y=0-

£ B it .

integers y # 0, such that f(ij= fix) - f(y) and f(2)=-1.1f B Zf(gioj ,
y

determine the value of f3.

2019 FG4.2

Heorg ook Bl no X E- Bl F(n) 7 47 T4 ¢

F(1)=0

T on=2>

do% o0 F oAk 2 %’f“frﬁ 7 ek 3 %é”,f » Bl Fn)=F(n—-1)+2;
dodk on FoiAk 3 %_’”,’T‘ﬁv A Ak 2 %E“,T v Bl Fny=F(n—-1)+3;
dod on WAk 2 K frﬁx fe Ak 3 i;é”,T Bl Finy=Fn—-1)+4;
dod n TR sMﬁi2?’fVT‘m* 7 nwﬁi3f§§“,’f B F(m)=Fn-1) -
% B=F(4000) > % B it o

For all positive integers n, suppose there exists a function F(n) defined as follows:
F(1)=0,

foralln>2,

F(n)=F(n-1)+ 2 if 2 divides n but 3 does not divide » ;
F(n)=F(mn-1)+ 3 if 3 divides n but 2 does not divide » ;
F(n)=F(m—-1)+4if2 and 3 both divide » ;
F(n)=F(n—1) if neither 2 nor 3 divides n .

If B =F(4000), determine the value of 3 .

2021 P1Q14

HEi Py S 2T fx)+fx-1)=x-
F f(94)eniE - For each real number x ,
property f(x) + f(x — 1) = x2.

2023 F14.2

* flay=a-2>2 Fa,b=b+a+1 2 B=FQ3, f(4)  kpHit -
Iffla)=a—-2, F(a, b)=b*>+a+1and B =F(3, f(4)), find the value of B .

% f(19)=94 >
the function f(x) has the following
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2023 FG3.3

K ) 5 S BT ik A f(x)+f(—L]=2—x+§+f(l—lJ v x#=0~ 10
x—1 3 3 X
F (1) o
. 1 2x 5 1
Let f(x) be a function such that f(x)+f 3 :?+§+f 1-—|,x#0,1.
x— x

Find the value of f(—1) .

2024 FI1.2

% fla)=a—2>F(a,b)=b*>+a+14> B=F@4,1{(5)) kB -

If fla)=a—-2,F(a, b)=b*>+a+ 14 and B=F(4, {(5)), find the value of B
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Answers
1983 FG8.3 | 1985 FI3.3 1987 FI3.4 | 1987 FI5.2 | 1988 FIl.1
2x — 1 199 63 2 100
1990 HI3 1995 HI2
1988 FI4.1 1989 HI12 | 2013 FI3.2 5 1995 FI1.3
18 147 2015 FI4.3 = 3
- 3
1995 FI2.2 1996 HI2 1996 FI5.2 1997 HI4 1997 FG3.2
3 - +1 2 —4 1
2003 HI1 2003 FG3.1 | 2004 FG4.1 | 2006 FG2.2 | 2010 FI3.3
8 334501 500 13 21
2010 FI3.4
1 2010 FIS.4 | 2011 HGS 2012 FI12.2 | 2012 FI4.3
3 24 1005 12 12
2017 HIS
2013 F4.1 2015 FI1.3 9 2018 HG4 2019 HG5
1 10 = 275 -1
35
2019 FI4.2 | 2019 FG4.2 | 2021 P1Q14 | 2023 FI4.2 | 2023 FG3.3
4 7333 4561 8 2
2024 FI11.2
27
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