Functions and Graphs

BRI e LB

Exercise($8%)

1. If f{x) = —4x” + 3x, find the values of the function when
H ) =—4x" +3x > SKAE THIEAE M 3 B E
(a) x=-1 s

1
b) x= —.
(b) x 5
2. If fix) = 2x* + x, find the values of
#f) =2 +x0 K

a
(@) f] (Ej ,

(b) fib-3).

3. If fix) = kx — x* and f(5) = -5, find the values of
) =ke—x* & fi5)=-5"3K

(@ k

(b) f-5).

4. If h(x)= x+

> , find the values of
x —

= h(x)=x+ 21
x° =1

@ h(=2),

(b) h(0),

(©) h(2).

ORI RERIE -
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5. The figure shows the graph of y =ax + b.

ElF AT~ y=ax+b HVEIE -

(a) Find the x-intercept and the y-intercept of the graph.
KIERAY x EhEEERT v SlhERE -

(b) Find the values of a and b.
K oa ¥l b HE -

6. (a) Plotthe graph of the function y= % -1.

SR y=" -1 KB -

(b) Hence, find the x-intercept and the y-intercept of y = % -1.

HHIEE > SR y=§—1 fY x SEEVEER y SHELEE -

7. (a)Plot the graph of y = —x* + 4x — 3 from x = 0 to x = 4.
Wk y=—"+4x-3 1F x=0 8 x=4 ZEEG -
(b) State the following features of the graph:
B B R S TE R
(i) Axis of symmetry
Eap
(ii) Coordinates of the vertex
TEREAY AL AR
(iii) y-intercept
y BlEREE
(iv)Direction of opening

Fl 1 75 1]
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Question Bank

8. Determine the directions of opening and find the y-intercepts of the graphs of the following functions.
HlET N Y EREIBE T AOREGRAY y EhEdE -

(@ y=x"-3x+1

b)) y=x(4-x)-2

9.Find (a) the direction of opening,
(b) the vertex,
(c) the axis of symmetry

of the graph of y =—3(x + 1)* + 2.

R oy=-3(x+ 1) +2 HIEHEH

(@) BECIFIA

(b)  THERRHYALEE 5

(c) i -

10. A marble is projected vertically upwards to the ceiling of a house from the floor. After ¢ seconds, its
height (A m) above the ground is given by:
— R ER I A _EIOAE - ¢ PMER - sZRESEEREEEE S (hm) ATEDITAARETE
h=-5F+5t+1
(a) When will the marble attain its maximum height?
[T a2 RESRLER S (] I i B i e Y = 2
(b) If the ceiling is 3 m above the ground, will the marble hit the ceiling?
ERACHIEREIIA 3 m o 2 FHSHER & B o RACHRS 7

11. Find the optimum value for each of the following quadratic functions and the axis of symmetry of their
graphs.

RFFIE KSR AR G -

(a) y:x2+6x,7

(b) y=-2x-8x+3

12. Given y = 2(x — 3)* — 4, find

BRI RS y =20 -3 ~4 > K

(a) its optimum value,
SE SERETHIERE

(b) the direction of opening and the axis of symmetry of its graph.
L G AR 17 A R R -
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2 Functions and Graphs

13. Given that the minimum value of the function y = x> — 6x + k is —17, find the value of k.

ERIKE y=x"—6x+k HIMUIMERE —17 3K k HIME -

14. The figure shows a garden in the shape of two squares alongside each other. If MN is 12 m long, find
the minimum area of the garden.
& SR EYAE LR W E T O & TR « 5 MN fYREEE R 12 m » SKACEERERAEME -

Mi€e——12 m——>N

vl oL @

15. Solve 2x” — 5x* + 3x < 2 graphically.
FIFAREIfR AR 2x° - 5x° +3x<2

16. Solve the following inequalities graphically.
M A R YA
(@) ¥—4x+1>-2

(b) X’ —4dx+1<-=2

17. It is given that f{x) = 2x* + 3 and g(x) = 2x* — 1. If f{x) is transformed to g(x), describe the effect of the

transformation on the graph of y = f{x).

BT f) =260 +3 2 g() =20~ | = s fx) SEHARL o) 0% > y =) IVBIRAT 2038 -

18. Solve 4* 2% graphically.

o

HMIFH Bl AR 47 >

N

19. Given the graph of y = x> — 3x — 1, solve the inequality x* — 3x + 2 > 0 by adding a suitable straight line

on the graph.
B ARy y=x"-3x—1 (ES - SEREG P REENES > RSN ¥ -3x+2>0-

y

4 it

3 y=x°-3x—-1

2 /
INoT T T T T /7T T %
=1-1 1 2 4

-2

-3

-4
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Question Bank

20.(a) It is given that f{x) = x* + 2. Plot the graph of y = f(x) for -4 < x < 4 and find the coordinates of
the vertex of the graph.
BEHl fx)=x"+2 - 4@E y=flx) £ 4<x<4 WEIE  MoREHITERLAYAEE -

(b) Hence, if g(x) = flx — 1), find the coordinates of the vertex of the graph of y = g(x) without plotting the
graph.
HIE 35 g =flx—1) > BAEE y =) HIEIEIMTK L EHITERTAAE -

21. The following table shows the tabular representation of a function f{x):
PUR Robli i f) HIRSIEA -
X =3 | 2| -1 0 1 2 3 4
fx) | 7 2 -1 | 2| -1 2 7 14
If the graph of y = g(x) is obtained by translating the graph of y = f{x) in the negative direction of the y-axis

by 3 units, complete the following tabular representation of g(x):
&y =fx) NEES y VST 3 B a5 y=g() BYEIE - 558l T g(x) HYRY
|72

X 3| 2| -1 0 1 2 3 4

g(x)

22. In the figure, the graph of y = g(x) is obtained by translating the graph of y = x> — 2x — 3 in the positive
direction of the y-axis. Find the symbolic representation of g(x).

TEEF > y=x"—2x -3 MEGSE y SVERREEFREER G y=g0) MEG - SRR
TR gx)

y

A
\ y=g(x)
2
0 > X
X\/zs

23. If fix) = x* — 2 is transformed to g(x) = x> — 6x + 7, describe the effect of the transformation on the graph
of y =f(x).
AL fx) =x" -2 AR g(0) =x"—6x+7 > AL y=flx) VEIRATZATREE -
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2 Functions and Graphs

24. In the figure, the graph of y = g(x) is obtained by translating the graph of y = (x + 3)* in the negative

direction of the x-axis. Find the symbolic representation of g(x).
TEEF > y=(x+3)° EEE x BB RIS > TR y=gk) MES - SRR
TR g e

y=9(x) y=(x+3)?

25. It is given that f(x)=x* +kx+2.

BEA f()=x"+ke+2 >

(@ Find f(-x).
k f)

(b) If for any real number x, f(x)= f(—x), find the value of .
FINEERER x> & f()=f(-x) > K k #IEH

26.If f(x)=-x+1, find the values of
A f)=—x+1>3K
(a) /(0) and f(1),
fO) F1 AL HE
) fLALf - LA O]

100times

JUL - fLFO]]-] BV -

100K
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Question Bank

27. Given the graph of y=x?—4x—1, solve the inequality Vx> —4x—1<2 by adding a suitable
straight line on the graph.
EHATRR y=x" —4x—1 KIEG: - sEEG I E—FREEESR > BAER Va’ -4x-1<2 -

y
y=x?—4x—1

28. Given the graph of y = 3 , solve the inequality 3 >2.
X X

B R y=% OB - SRR R AR St §>2 :
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2 Functions and Graphs

Pre-requisite Questions

TR HIER

I. Write down the linear equation 4(1 — x) + 5y = 24 in the form y = ax + b.
T —RAE 41 —x)+5y=24 5k y=ax+b I -

2. If P(a, 2) and Q(0, b) both lie on the graph of x — y + 4 = 0, find the values of a and b.
& P(a,2) 1 00,b) HIRELR x—y+4=0 £ 3K a Ml b HIH -

3. Write down the linear equation 12x — 2y + 8 = 0 in the form y = ax + b.
IR 120 -2y +8=0 53k y=ax+b HYPR -

4. (a) Giveny=2x+ 3, complete the following table.
ERl y=2x+3 58 R °
X -2 0 2

y
(b) Plot the graph of y=2x + 3 from x =-2 to x = 2.
GE y=20+3 fF x=-2 Bl x=2 ZREHVER

5. (a) Giveny=-4x— 1, complete the following table.
Rl y=—4x—1> 58 &
X -1 0 1

Yy
(b) Plot the graphof y=—4x—-1 fromx=-1tox=1.
G y=—4x—1 7E x=-1 Bl x=1 ZfEAYES -

6. If P(-2,-7) and Q(1, 2) both lie on the graph of y = ax + b, find the values of a and b.
& P2,-7) M Q(1,2) B ELR y=ax+b LK a f1 b HIE -

Oy
X

7 >

y
4
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Question Bank

7.  The figure shows the graph of y = x* + bx + ¢ which cuts the x-axis at A(—6, 0) and B(1, 0). Find the
values of b and c.
B HATRE y=x"+bx + ¢ MEIG: > ZEGE x SR A6, 0) 1 B(1,0) - 3K b Fl ¢ 1y
fH -

A (-6, 0) ¢

0| /B(1,0)
y=x2+bx+c

8. The figure shows the graph of y = x>+ x — 2.
BT E y=x"+x-2 HYEE -

Y
y=x%2+x-2

T T X
-3 -2 -1 0 /
-2

(a) Using the graph, state the number of real roots of x* + x = 2.
fRIBLL BB > SHE © +x=2 IERMEH -
(b) Solve the equation x* + x = 2 graphically.
FIF Bl AT RE o +x=2

9. (a) Plotthe graph of y=x"—4x—5 fromx=-2tox =6.
Wi y=x"-4x-5 ff x=-2 Bl x=6 ZHAEE -
(b) Hence, solve the equation x* — 4x — 5 = 0 graphically.

10. (a) Plot the graph of y=x"—4x+ 4 fromx =—1 to x = 5.
Wi y=x" —dx+4 1E x=-1 B x=5 ZREE -
(b) Hence, solve the equation x* + 2 = 2(2x — 1) graphically.
At - FIFRE AR HIE ©+2=202x-1) -
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2 Functions and Graphs

11. Given that the following expressions are perfect squares, find the value of p. Rewrite the expressions in
the form (x + m)®.
EAITFIS BB 0 K p ME - WHEEER (o m) R -

(@) X*+3x+p (b) X2—§+P

12. Given that the following expressions are perfect squares, find the value of p. Rewrite the expressions in
the form (x + m)>.
EAITFIE SRS > K p E > WEHEAER (c+m)® R -
(@ X +6x+p (b) ¥*—10x+p
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Question Bank

Level 1 Questions

BE 1 &EH

1. If fix) = 2x + 5, find the values of the function when
E fx)=2x+ 5 KAE NI ER P e B E -
(a x=0, (b) x=5, (¢) x=-3.

2. It is given that f{x) = 3x°.
B flx)=3x"
(a) Find the values of f{1) and f(2).
KAL) A A2) HIE -
(b) Does the relation f{1) + f{1) = f(2) hold?
HEr A+ A1) =f2) BERIL -

3. If g(x)=1—(x+ 1)(x —2), find the values of g(x) when
Eog()=1—(x+ 1)(x—2) » KAE NFIEAEN T % g E -
(@ x=2, (b) x=0, () x=-4.

4.1t is given that f{x) = (x + 3)(kx — 3) and g(x) = (x — 1)(x + 6).
ER flx)=(x+3)(kx=3) K gx)=(x -1 +6)°

(@) Iff(3) =18, find the value of k.
& f3)=18 K k HYfH -

(b) If h(x) = g(2x), write down the symbolic representation of i(x).
 h(x)=g2x) » BLAFFFRIPART h(x) -

(c) Solve the equation 2f{x) — h(x) = 0.
TR 20(x) — h(x) = 0 -

5. If h(x) = S +2x* and A(5) = 100, find the value of a.
ax

5= h(x)=£+2x2 K h(5)=100 > 3K a (I{H -
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2 Functions and Graphs

6. 16 h(x) = *—> . find the values of
x+5

S h) = 0 SRR -
x+5

@  h(0),

(b) h(a+5),

1
() h (zj .

7. It is given that fix) = ax* + 2x + 1 and g(x) = x* + 3x.
B4l fx)=ax*+2x+1 & glx)=x"+3x°

(@ Iff(-2)=1, find the value of a.
H A-2)=1>K a WE-

(b) If h(x) = g(x — 1), find the symbolic representation of A(x).
 oh(x)=gx—1) > ALFFIRIZAFTR hx) -

(¢) Solve the equation fix) = h(x) + 2.
fEHRE ) =h(x)+2 -

8. Determine the directions of opening and find the y-intercepts of the graphs of the following functions.
HlET Y B E GBI U7 A MOREHGEY y BiEEE -
(@ y=x"-4x+6 (b) y=(1-2x"-3

9. (a)Plot the graph of the function y = 2x + 5.
WK y=2x+5 AVEI -
(b) Hence, find the x-intercept and the y-intercept of the graph.
L - SKEZEIGRAY x ShERERT y @hEs -
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Question Bank

10. The figure shows the graph of ax +y+ 9 =0.
EFFRR ax+y+9=0 HYEIE -

y
A
/;x
0 3
ax+y+9=0

(a) Find the x-intercept and the y-intercept of the graph.
KIEERAY x BhEEERT v fhEE -

(b) Find the value of a.
Koa HE -

11. The figure shows the graph of y = 2x° + 8x + 6. State the following features of the graph:
PR Ry y=2x"+8x +6 AMEIG: » 5 HRKE RIS TERE |
(a) Axis of symmetry ¥
(b) Coordinates of the vertex  JEBEALfE
(¢c) y-intercept y HifigEkEE
(d) Direction of opening [ 177

y=2x24+8x+6

12. Determine the directions of opening and find the y-intercepts of the graphs of the following functions.
HIET T3 RE VB AYBR 719 > WEOKEHGRRY y e -
(@ y=-3x"+10x-7 b) y=x-8)(1+2x)+6

13. The figure shows the graph of y =—2x* + 8x. State the following features of the graph:
ARy y =22+ 8x [ - B H R G S TE R
(a) Axis of symmetry ¥fEifih
(b) Coordinates of the vertex  JEBELAYALFE
(¢) y-intercept y #HHELFE
(d) Direction of opening FFLI /A
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2 Functions and Graphs

14. For each of the following quadratic functions,
BN TS RN SKEEGRY
find (i) the direction of opening, FH 1774 ;
(ii) the coordinates of the vertex, JEBLAJALIE ;
(iii) the axis of symmetry  ¥JFEH -
of its graph.

15. The figure shows the graph of y = x* — 4x + ¢. D(d, —16) is the minimum point of the graph.
EPFTR R y=x"—dx+c HIEG > ZEGRREEE Dd,-16) «

y

\ L.

y=x%-4x+c

-12

D (d, -16)

(a) Find the values of ¢ and d.
K e fld 1A -
(b) State the following features of the graph:
H Rz E G S TR
(i) Axis of symmetry ¥
(ii) Coordinates of the vertex JEBLAYALFE
(iii) y-intercept y HfiELEE
(iv) Direction of opening [ 177 A

16. Find the optimum value for each of the following quadratic functions and the axis of symmetry of

their graphs.
KTFN & ZRKEAIRRE » 6K G
(@ y=x"—10x+27 (b) y=-2x-16x+1

17. Find the optimum values of the following quadratic functions.
KA Z RN EHIRSRE
@ y=—-(-5"-17 (b) y=(+2)’+1
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Question Bank

18. Given that the maximum value of the function y = (4 — 2x)(x + k) + 2(k — 10)x is 4.
CAIBREL y=(4-2x)(x + k) + 2(k— 10)x HIFRA(EZE 4 °
(a) Find the value of k.
Kk HI{H -
(b) State the axis of symmetry of its graph.
55 Y H EG A EREE -

19. For the quadratic function y = —3x* — 12x — 20,
EPA RS y=-3x"— 12020 >
(a) find the optimum value of the function,
KRBT E
(b) state (i) the direction of opening,
(ii) the coordinates of the vertex,
(iii) the axis of symmetry
of its graph.
(b) EHEEG
@ BECFE
(i) THBGAVALAE
(i) S -

20. Given that the maximum value of the function y =-3x> + 6x + p is 11.
CHIKEL y=-3x"+6x+p MIHUAEZ 11 -
(a) Find the value of p.
K p HME -
(b) State the coordinates of the vertex of its graph.
B LB R A THRBEAY AR AR -

21. Given that the difference between two numbers is 10, find the minimum value of the product of these

two numbers.

ERM E#Z 27 10 - KEMARRIIEIME

22. If the sum of two numbers is 12, find the maximum value of the product of these two numbers.

EMEEZATE 12 REMAYBRIERAE -
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the following graphs.

2 Functions and Graphs

23. Describe the properties (number of x-intercepts, axis of symmetry and maximum or minimum point) of

Al MY EIGAVRE (¢ ShEEERVEE ~ SIS s R R (D) o

(a) y (b)

A

2]
y=x3+2x%2-x-2

/f\:f

the following graphs.

y
y=Xx2+2x+1 /
2_
/ > X
I 1
2 | 4 |0 1
o]

24. Describe the properties (number of x-intercepts, axis of symmetry and maximum or minimum point) of

A NS EHGAVRAE (v BEGEERTELE ~ SIRERITN R =R A () -

(a) y (b)

y=x%-2x%+4x-8

10

the following graphs.

y
10
T T T T X
510 1 2 3
//h
-20 4

25. Describe the properties (number of x-intercepts, axis of symmetry and maximum or minimum point) of

A YIS E GV O BREREERVEE - SRR SR R (R -

(a) y y=x3-x%-x+1 (b)
A
2]
/\ T —> X
4 |0 1 2
2

41
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Question Bank

26. The figure shows the graph of y = x* — 2x — 3. Solve the inequality x* — 2x — 3 < =3 by drawing a
suitable straight line on the graph.
B AR y=x"-2x—3 VE - SEEG P REEES > RER ¥ -20-3<3 -

27. The figure shows the graph of y = 2" + 3. Solve the inequality 2* + 3 > 7 by drawing a suitable straight
line on the graph. (Give your answer correct to 1 decimal place.)
EFAURE y=2"+3 HEE - sUHEEGT I L —REEIELS A EFERX 2°+327 -
(BEFAREER /NI - )

y
y=2%+3
15
10
5
—/
X
1 1 I 1
0 1 2 3

28. The figure shows the graph of y = x* — x + 1. Solve the inequality x* — x + 1 > 3 by drawing a suitable
straight line on the graph.
BT R y=x'—x+ 1 IEE - SEEE DI L fREE I ES - AERK P x+1>3 0
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2 Functions and Graphs

29. The figure shows the graph of y = x* — 2. Solve the inequality x> — 2 < 6 by drawing a suitable straight
line on the graph. (Give your answer correct to the nearest 0.2.)
TR R y=x" -2 MES - sERGS I E—REENES  FERER ¥ -2<6-
(B AR R PRI 02 )

30. In each of the following, if f{x) is transformed to g(x), describe the effect of the transformation on the
graph of y = f(x).
B YIS - SIS ) B g(v) > mlilil y = fx) BIEIERFTZAVE -
@ g)=Ax)-2 (b) glx)=flx+2)

31. It is given that the graphs of y = x* + 5x + 9 and y = 4. Suggest an inequality that can be solved.
EHl y=x"+5x+9 K y=4 (EG - HBEE—ERH R AER -

32. The following table shows the tabular representation of a function f{x):
PUR Rt fo) BIRIIIEA -

X 0 1 2 3 4 5

Jfx) -3 -2 -1 0 1 2

If the graph of y = g(x) is obtained by translating the graph of y = f(x) in the positive direction of the

x-axis by 1 unit, complete the following table.

ST y=fx) BEGOE x SEVIETTRESRS 1 B AR v =g() AYEIG > Bl5ER MR -
X 1 2 3 4

g(x)
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Question Bank

33. The following table shows the tabular representation of a function f{x):
LU Rseti# flx) HIZRAIIEA

X 0 1 2 3 4

J) 3 4 6 9 13

If the graph of y = g(x) is obtained by translating the graph of y = f{(x) in the negative direction of the

y-axis by 7 units, complete the following table.
Hi y=fx) WEGSL y BIRVETTESERE 7 AL AL y = g(x) BRI - S5ER R -
X 0 1 2 3 4

g(x)

34. If f{x) = x* — x — 6 is transformed to g(x) = x> — x + 36, describe the effect of the transformation on the

graph of y = f{x).
SR flo) = 0" —x— 6 AR g(x)=x"—x+36 Bf > y=flx) BIEIGFTZATRE -

35. If fix) = (3x + 5) is transformed to g(x) = 9x* + 12x + 4, describe the effect of the transformation on the

graph of y = f{x).
HHlUE fio = (Gx+5)° B g() =92+ 12x+4 BF > y=flx) MIEIGATZIELE -

36. It is given that f{x) = (2 — 3x)°. If the graph of y = g(x) is obtained by translating the graph of y = f{x) in
each of the following directions, express g(x) in the form ax® + bx + c.
EA flx) = (2-3x)°  Z50 y =flx) MEIGEE FHIHI TSR y=g(v) HIEIG > 53 ¢ 5
A% ax® + bx +c MY -
(a) Translated in the positive direction of the y-axis by 4 units.
iy BRVIEDTEPR 4 BT -
(b) Translated in the negative direction of the x-axis by 3 units.

 x BHEYESEPRS 3 B -

37. It is given that f{x) = x* — 2x + 3. If the graph of y = g(x) is obtained by translating the graph of y = f(x)
in each of the following directions, find the symbolic representation of g(x).
BRI A0 = 2" —2x+3 « F5H0 y =flx) MEIGEH T RIEHREL y=g() VBGPTSR
HFR g
(a) Translated in the negative direction of the y-axis by 2 units.
y ERYETTESARS 2 BB
(b) Translated in the positive direction of the x-axis by 4 units.

ot x BRAYVIETS[ESPES 4 BB -
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2 Functions and Graphs

Level 2 Questions

BE 2 EH

0.

1. It is given that g(x) = 4x — 9. Find the values of x if g(x)— g(lJ
X

Bl g(x)=4x—9 - % g(x)—g@:o » SR x M -
2. It is given that f{x) = (x + 2k)” and g(x) = 5k + x.
B0 f(x)=(x+2k)* K g(x)=5k+x-
(@) Iff(0)—3g(3)=k—25, find the value of k.
& f0)-3g(3)=k-25>3K k HIH °
(b) Solve the equation f{x) — 2g(x) = 3.
fEHTE fix) —28(x)=3 -

3.  Iffix)=x"+3x— 15, find the values of
X)) =x"+3x— 15 KTV REAE -
(@ fQ3), (b) fl-a), (© f2b+1).

4.1f f(x)zxz—%,showthat ij:—f(x).

X

B f=x’ -4 s f@:—f(x)o

X

5. It is given that f{ix) = (x + k)(x — 1) — 2x and f(k) = k* — 3. Find the value(s) of k.
BRI ) =+ —1)=2x Fz fik) =k =3 5K &k HIH <

6. It is given that f{x) = (x — a)(x — b) + 5. If fla) = b and f(2b) = 3b, find the values of a and b.
EAl fix)=(x—a)x-b)+5 % fla)=b F fi2b)=3b> K a Fl b HIH
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Question Bank

x—1 2
7. Let g(x)=(—j .
X

N x—1 2
B g(X)=(x—j °

(a) Find g(x—_lJ :

x+1

(b) Hence, find the value of g (%) .

> 5% g@ B -

8. It is given that f{x) = x* — 3x + 2.
EAl fr)=x"—3x+2 -

(a)

(b)

(b)

(b)

Find the values of f(2a) and f(a + 2).

K f2a) 1 fla+2) HIH -

If f(2a) = fla + 2) + 2f(a), find the value(s) of a.
& fl2a)=fla+2)+2fla) > K a HYE -

Plot the graph of y = 3x* — 12x + 9 from x = 0 to x = 4.
WE y=30 - 120+ 9 fF x=0 Bl x=4 ZRINEE -
State (i)  the axis of symmetry,
(ii) the coordinates of the vertex,
(iii) the y-intercept,
(iv) the direction of opening
of the graph.
ALY
() G
(i)  TERRAVALEE 5
(i) y Hh#ELEE
(iv) BELIJTIE
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2 Functions and Graphs

10. It is given that f{x) = ax” + bx + 3.
B4 flx)=ax*+bx+3 o
(@) Iff(-1)=1andf(3) = 33, find the values of a and b.
& D=1 K& f3)=33>3K a Ml b HIH -

(b) If g(%} = f(x), find the symbolic representation of g(x).

= g@:f(x) AT o) -

(c¢) Hence, find the values of g(5) and g(p — 1).
FHIEE > 2K g(5) 71 g(p—1) HY(H -

11.(a)  Plot the graph of y = (2x — 3)* + 2(1 — 2x) from x = 0 to x = 4.
WE y=x-37+2(1-20) fE x=0 Bl x=4 ZRHFEE -
(b) State (i) the axis of symmetry,
(ii) the coordinates of the vertex,
(iii) the y-intercept,
(iv) the direction of opening
of the graph.
(b) EHEZEG
() e
(i) THBGAVAAEE
(i) y LR
(iv) BACIJTA -

12. (a) Plotthe graph of y=9—(x + 5)(x —3) fromx=-6 to x =4.
EE y=9-(x+5)(x-3) £ x=-6 Bl x=4 ZHAVEE -
(b) State (i) the axis of symmetry,
(ii) the coordinates of the vertex,
(iii) the y-intercept,
(iv) the direction of opening
of the graph.
(b) EHEZEG
() EifEED
(i) THBGAVAAEE
(i) v RLEE
Gv) BACITE -
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13.(a)  Plot the graph of y = —x* — 2x + 15 from x = —6 to x = 4.
b y=—x"-2x+ 15 f£ x=-6 Bl x=4 ZEHEG -
(b) State (i) the axis of symmetry,
(ii) the coordinates of the vertex,
(iii) the y-intercept,
(iv) the direction of opening
of the graph.
(b) EHEZEG
() FfEGh
(i) THBGAVALAE
(i) y LR
(iv) BECI[A

14. The figure shows the graph of y = ax* — 2x + ¢. Show that 0 < ac < 1.

BhATR R y=ax’ = 2x+c (EHE - 558 0<ac<l-
y

y=ax?-2x+c

\

15. For each of the following graphs of y = ax” + bx + ¢, state the signs of a and c.

BT y=ad +bx+c (IEHE - HE o F1 ¢ FIIEESE -

() y ®) v

y=ax’+bx+c /
> X
Y
X
0
\/ / y=ax?+bx+c
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16. For the quadratic function y = (3x — 2)(4 —x) — 2(x — 2),
FR R y=Cx-2)(4 -0 -2(x-2) >
(a) find the optimum value of the function,
KSR E
(b) state (i) the coordinates of the vertex,
(ii) the axis of symmetry,
(iii) the direction of opening
of its graph.
(b) ESHEEEAY
() THBGAVAAAE
(i) FfEgh
(i) BACIITA

17. For the quadratic function y = (x + 3)* — 2(5 + 2x),
BE TR y = (x+3)7 = 2(5+2x) -
(a) find the optimum value of the function,
KRB
(b) state (i) the coordinates of the vertex,
(ii) the axis of symmetry,
(iii) the direction of opening
of its graph.
(b)  FIHIHEEERAY
(i) THBGAVAAAE
(i) FfEGh
(i) BT

18. Given that the minimum value of the function y = (x — k)* + 6k(x — 1) is 3.
EHIREL y=(x— k) + 6k(x—1) HIMUNMER 3 -
(a) Find the value of k.
Kk H{E -

(b) State the axis of symmetry of its graph.
5 Lh Rl e R -

19. Given that the axis of symmetry of the graph of y = x> — 4gx + 64> is x = 6.

EA y=x"—4qx + 6¢” HIEGATETREZ x=6-
(a) Find the value of gq.
K g WA -
(b) Find the optimum value of y.
Koy HUtR{E -
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20. It is given that the total length of all the sides of the two cubes is 12 cm.
ERIR{EE TR FTE B R ZAZE 12cm -
(a) Find the minimum value of the total volume of the two cubes.
SKeZ WafE 1 D7 AaHY SRS RRR Y i/ IME

(b) Find the lengths of a side of the two cubes when the total volume of the two cubes is
minimum.

KE ZWEIE 7 e SRR B R MERT - JIETRRAER -

21. If the optimum value of the function y = x* — 3px + 21 is 6p, where p is positive, find the axis of
symmetry of its graph.

U y =0~ 3px 21 WYRRER op 0 Hob p BIES KHEEHRAVETEH -

22. The profit ($ P) of holding a party with x tickets sold is given by:
ERFEIRE &L x SRASZ » MR IRE T SHIEA] $ P) AT THARETE
P =2400x — 80x”
(a) How many tickets are sold when the profit is maximum?
KEFMAETIR SR - FrELiy AG78H -
(b) What is the maximum profit of holding a party?
B2 IR R % A S DRI 7

23. Suggest a quadratic function such that the following conditions are satisfied:
AERH —(ERF G THIRERY e -
(1) The maximum value of the function is 5.
Z NI ERE S -
(2) The axis of symmetry of its graph is x = 1.
HEGAVHEE x=1-
(3) The y-intercept of its graph is a positive integer.
HigGry y dhErEE —(EERE -

24. In the figure, a rectangular picture ABCD of perimeter 160cm
is hung by a piece of rope AED at the peg E, where AE =

ED. 1t is given that the shortest distance between the peg and .
the picture is 15 cm. :15 N
WE R - SR ET E M—fR4E+ AED > Hf AE= O
ED > {B—IgM5 160 cm (ET7VEE ABCD EgEr Z i
it L o AT B E ZE Y
FIEEEESy 15 cm e
(a) Find the maximum possible area of the picture. B c

REAEE LN NG
(b) Find the length of the rope when the area of the picture is maximum.

KEZESHERZRRAER > ETHIRE -
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25. The figure shows the graph of the function y=x’ +ax” +b.
EEET R ERE y=x+ax’ +b WIEE -

y

y=x%+ax?+b

I~/

1 0 2

(a) Find the values of a and b.
X a f1 b HIHE -

(b) IfC(0, ¢) and D(-2, d) lie on the graph, find the values of ¢ and d.

& C(0,¢0) fl D(=2,d) HritazEB b > K ¢ Nl d BY{E -

26. The figure shows the graph of the function y=x> —x* —x—1.
BTN R y=x —x® —x—1 MEH -

Y y=x3-x2-x-1
y

4]

(a) Find the minimum value of the function for 0<x<2.
KZHNEAE 0<x<2 HYf/IME -
(b) Is the value obtained in (a) a minimum value of the function?

I (a) ATV {EE 3% ek B ME NS 2

2

Functions and Graphs

27. Given the graph of y = x> — 2x — 1. Find the equation of the straight line that should be added on the

graph in order to solve 2x’ — 4x > 8.

EAl y=x"—2x—1 WEIG: - FIIELEZ B G 0 L — R EAR - TR 20 —4x>8 72

51



Question Bank

28. Given the graph of y = x* + 7x + 5. Find the equation of the straight line that should be added on the

graph in order to solve x* + 7x < 1.

CHl y=x"+7x+5 EG: - BEEZEG P IR ELS - W 2+ Tx<1?

29. Solve the inequality —3x* + 6x + 2 < 2 graphically.
il A B A R G 3% + 6x+2<2

30. The figure shows the graph of y = —x* — 2x + 1.
BT y=—"—2x+1 BEE -

(a) Solve (x — 1)+ 4x < 0 graphically.
FIFHIEfAE A (- 1) +4x<0

(b) Find the largest integer x that satisfies x(x + 2) < 4.
R—{EERHVEER x> i x(x +2)<4 -

31. The figure shows the graph of y = 3%,
& HAR Ry y=3" BEE -
4 4

25 y =23
20
15

10+

(a) Solve 3" -9 <0 graphically.

(Give your answer correct to the nearest 0.2.)
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FIR B AR 3" -9 <0 o (BEAEMERPEITN 0.2 <)
(b) Find the smallest integer x that satisfies —3" + 10 < -5.
KB/ NYEER x o {37+ 10<-5 -

32. Solve the inequality x* + 5x — 4 > —10 graphically.
il A g g R G o° + 5x—4>-10

33. (a) Plotthe graph of y =x"+ 3x — 4.
tE y=x"+3x—4 fEH -

(b) Hence, find the largest integer k such that the inequality (x + 2)(x — 2) > k — 3x is always
true.

L - SR B R ARAVEER ko i (c+2)(x—2)>k—3x -

34. Itis given that flx) = x> + 4x + 1 and g(x) = x* + 10x + 22. If f{x) is transformed to g(x), describe the

effect of the transformation on the graph of y = f{x).

TH f) =2 +4x+ 1 F g(x) ="+ 10x + 22 « 4l Ax) SRR g(x) B y = Ax) AYEIGAT
S -

35. Itis given that flx) = x* + 5, g(x) = fix) — 8 and h(x) = g(x + 2).
U1 f) =2 +5 0 g) =flx) -8 F& h(x)=gx+2) -
(@) (i) Describe the effect of the transformation on the graph of y = f{x) when f(x) is transformed
to g(x).
HAUE flx) SR g(x) K >y =fx) HIBIGATZHIRE -
(ii) Find the symbolic representation of g(x).
SALFRIPAETR g(x)
(b) (i) Describe the effect of the transformation on the graph of y = g(x) when g(x) is transformed
to h(x).
AE g(x) SRR h(x) B >y =g(x) WEIGRATZIZE -
(ii) Find the symbolic representation of A(x).
ARV AER Ax)

36. (a) Given that the function f(x) = x* + 8x + 12, find the x-intercept(s) of its graph.
CRIEKE fix) =+ 8x + 12 » SKIELERAY x ke -
(b) Hence, if the graph of y = g(x) is obtained by translating the graph of y = f{x) in the negative
direction of the x-axis by 2 units, find the x-intercepts of the graph of y = g(x).
HitE - S8 y =) BEGT x SRV E5 PR 2 B Al y =gty HIER > K
y=gx) HEGRRY x BhEEE -
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37. It is given that f{x) = —x* + 3x — 29, g(x) = fix — 3) and A(x) = g(x) + 3.
BRI flx)=—x"+3x—-29 > g(x) =flx—3) J& h(x)=g(x)+3 -

38.

39.

40.

@ @
(i)
(b) @
(i)

Describe the effect of the transformation on the graph of y = f{ix) when f{(x) is transformed
to g(x).

EE flx) B g K o y=Ax) HEIERFTZHIE -

Find the symbolic representation of g(x).

AT AR g(x) -

Describe the effect of the transformation on the graph of y = g(x) when g(x) is transformed
to A(x).

AUE g(x) BHRARK h(x) IF > y = g(x) WIEIERATZAVEZE -

Find the symbolic representation of /(x).

AL AR h(x) o

Given that f{x) = 2x* — 3x — 4 is transformed to g(x) = 2x* — 3x + 1 first, then to A(x) = 2x* — 11x + 15.
Describe the effect of the transformation on the graph of y = f{x) when f(x) is transformed to A(x).
EUAL fx) = 20" = 3x - 4 SREASEIREL g(1) =207 = 3x+ 1> ZRRFFEIARL h(x) = 20" — 1l +15 < fif
AE flx) B h(x) B oy =flx) BIBIGRTZRIRE -

(@) Given that the function f{x) = x°* — 3x + 10, find the y-intercept of its graph.
EUAIRE A0 = 2" = 3x+ 10 » SKHEEGRAY v Bl -

(b) Hence, if g(x) = fix) — 2, find the y-intercept of the graph of y = g(x).
FL - & g =f) =2 3K y=gx) HIEIEGHY y BliEEE -

(a) Itis given that f{x) = x°* + 4x — 5. Plot the graph of y = f(x) for -6 < x < 2 and find the coordinates

of the vertex of the graph.

Tl fln) =2 +4x =5 4@ y=flo) £ -6<x<2 M@ > WKL EIGATTERI AT -
(b) Itis given that g(x) =fix+1).

2T () =flx+1) -

@

(i)

Describe the effect of the transformation on the graph of y = f{x) when f(x) is transformed
to g(x).

HIUE flx) SR g(x) B >y =flx) HIEIGERTZAIRE -

By the result obtained in (a), find the coordinates of the vertex of the graph of y = g(x).
FIF (@) FTSEVEER - 5K y=g() AVEGETERAYAAE -
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41. In the figure, the graph of y = g(x) is obtained by translating the graph of y = 2x* — 8x + 10.
TEE - # y =20 - 8x + 10 WYBIHRIEFRE S - TS y=g() MIEHE: -

y

y=2x%-8x+10

X
1 1 1 1
0 1 2 3

(a) Describe the effect of the transformation on the graph of y = 2x* — 8x + 10.

RS y=2x" — 8x + 10 HYEIGFTZITEE -

(b) Find the symbolic representation of g(x).
AUFFIRIP AR g) -

42. In the figure, the graph of y = g(x) is obtained by translating the graph of y = —x” + 2x + 15.
TR > 1 y=— +2x + 15 WEHEIE PRSI - TG y=g() MEH: -

y
15 y=-x2+2x+15

(a)

Describe the effect of the transformation on the graph of y = —x* + 2x + 15.
OIS y= 2+ 20+ 15 (EIGFTZIRE -

(b) Find the symbolic representation of g(x).
AP TR g
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43. 1t is given that g(x) = 2x* + 5x — 3 and g(x) = fix — 2).
BRI g =2x"+5x-3 } gx)=flx-2)°
(@) Solve g(x)=0.
fiEt g(x)=0-
(b) Hence, solve fix) = 0.
I > % ) =0 -

44. Tt is given that f{x) = 2x* — 4x — 1 is transformed to g(x). If the coordinates of the vertex of the graph
of y = g(x) are (-1, —3), find the symbolic representation of g(x).
EU ) =20 — dx — | SEEEHARY g(x) < 5 y = g(x) MEIGATTHBEIVAMERE (-1, -3) » HPARTHE
PHFR gx) -

45. It is given that the coordinates of the vertices of the graphs of y = f{x) and y = g(x) are (k, k) and
(h + 3, k) respectively. If f(x) is transformed to g(x),
Ry = flx) J y = gx) WEIGNVTERAVARETRIZ (b k) A (B + 3, k) » 510 fix) SR
gx)
(a) describe the effect of the transformation on the graph of y = f(x),
AR y=fix) WEIGRTZAVRE
(b) find the symbolic relation between f{x) and g(x).
ALY ATOR fx) B g(x) ZMHERIER A -

46. 1t is given that f{x) = 4x* — 12x + 9 and g(x) =f{x + 3).
T ) =4 — 12x+9 & g(x) =flx+3)
(@) Solve fix)=0.
fiEt fl)=0-
(b) Hence, solve g(x)=0.
FE - % g(x)=0-

47. The following table shows the tabular representations of the functions g(x) and A(x). If g(x) is
transformed to A(x), find the symbolic relation between g(x) and A(x).
LUNFTR R e g(x) R h(x) HIRIIER - 18 g(x) BHARL h(x)  SEFFIRIP AR g(x) B2
h(x) Z SRR -

x -3 2 -1 0 1 2 3
g(x) 14 6 0 4 -6 -6 4
hx) | 24 14 6 0 4 -6 -6
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48. The following table shows the tabular representations of the functions f{x) and g(x). If flx) is
transformed to g(x), find the symbolic relation between f{(x) and g(x).
PURFR R fix) Rl g(x) HIRFIIZEN » 518 fix) B g(v) AP TR flv) B
g(x) Z[EMRAG -

X -2 -1 0 1 2
f(x) -5 -1 -1 -5 -13
g(x) -2 2 2 -2 -10

49. The following tables show the tabular representations of the functions p(x) and g(x).

PURHTRRENEL p(x) T q(x) AYRIIE -

x 3| 2 | 4 0 1 2 3
p) | 35 | 21 11 5 3 5 11
x 3| 2 | 4 0 1 2 3
g | 2 2 2 2 2 2 2

(@ (i) Find the symbolic representation of g(x).
ALFFIRIP AR 9) -
(ii) Given that p(x) is a quadratic function. Find the symbolic representation of p(x).
R p(o) B - SAUFFRIPRETR po) -
(b) () Ifr(x)=p(x)+ g(x), describe the effect of the transformation on the graph of y = p(x) when
p(x) is transformed to r(x).
() =p) +qx) > FACE p(x) BHAR r(x) I 0y =p(x) WEGFTZHRE
(ii) If the graph of y = s(x) is obtained by translating the graph of y = r(x) in the positive
direction of the x-axis by 6 units, find the symbolic relation between r(x) and s(x).
EH y=r(x) BB x BHEVIETTRSPRS 6 Bfr > AlfSHT y=s(x) MEHG: > BADARF
FILHFIR r(x) B s(x) ZEAVRER
(c) Hence, find the symbolic representations of r(x) and s(x).

At - S AR r(x) f s(x) ©
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Level 2+ Questions

BE 2+ EE

1. Itis given that p(x) = x* + 1, g(x) = 2x — 5 and r(x) = 4x* — 12x + 10.
EAl p)=x"+1>gx)=2x—5 & r(x)=4x"—12x+ 10 ©

(a) Show that r(x) = p[g(x) + 2].
st r(x) =plg(x) +2] -

(b) Find the symbolic representation of g[p(x) + 2].
SLFRIP AR glp(x) +2] -

(¢) Find the range of possible values of x if r(x) < 2¢[p(x) + 2].
& r(x)<2q[p(x)+2] > 3K x {EHAYATREREE -

(d) For the minimum integral value of x in (¢), find the value of r[p(x) + g(x)].

HIE (0 ATERY x BUE/NEEUE » K rlp(x) +q(x)] HYE -

2. Let f(x)= —%xz +2x + 6. In the figure, the graph of y = g(x) is obtained by translating the graph of

y = f{x) in the direction of the x-axis. The graphs of y = f(x) and y = g(x) intersect at P(0, p). The graph
of y = f(x) cuts the x-axis at Q(q, 0) and R(r, 0). The graph of y = g(x) cuts the x-axis at S(s, 0) and
11(z, 0). It is given that A(a, 6) lies on the graph of y = f(x).

B4 f()«f)=—%x2 +2x+6 o fEE T - 2 y=fx) BEIGIE x SfEFREES - AIGH y=g() #Y

R o y=flx) B y=g(x) WIBIEAHZTY PO, p) = y=flx) WEIEI x BFHAEY O(g, 0) A
R(r,0) > 11 y = g(x) MYEIEREL x #AHZCRY S(s,0) A1 T(, 0) - EX1 Ada, 6) fiILFY y=£x) HVEIE
o

/ y=-—;-x2+2x+6

y=g(x)

A (a, 6)

Q(q,0) T(t 0)

> X
/s (s, 0) / 0 \ R(r,0) \

(a) Find the values of @, p, ¢ and r.
Ka-p-qflriyE-
(b) (i) Find the symbolic relation between f{x) and g(x).
ALAFIIE AR flx) B g(x) ZMHEAVEA R
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(ii) Hence, find the values of s and .

FHEE - 3K s A0 ¢ FY(E -
(¢) (i) Find the area of APQT.

3k APQT TS

(ii) If f(x) is transformed to g'(x) such that the area of APQT formed is smaller than that in
(c)(i), suggest a possible function g'(x).
T fx) BEARE ¢'(x) - fEIPEEY APOT HYERE/NATE (o)) FTisaymEfE - s8R H
—{E T REAYENEL g'(x) °

2
3. (a)Given that fix) = (x — a)(x — b) and a — b = k. Prove that the minimum value of f(x) is — kT .

2
ER fix)=(x—a)x—b) e a-b=k-FEWH flx) AIEVMER - Z

o

(b) Let g(x)=x"—6x+ 5 and h(x) = (x — 3)(x — b), where b < 3.
o gx)=x"—6x+5 R h(x)=(x—-3)(x—b)» Hrt h<3-
(i) By the result obtained in (a), if g(x) and A(x) have the same minimum value, find the value of b
FIF (a) FTHYESEER - & g(x) 1 h(x) AYRR/IMEAESE - 5K b HY(E -
(i) Hence, if h(x) = g(x + m) + n, find the values of m and n.

HHIL > 35 h(x)=gx+m)+n> K m Hl n (YE -

4. (a) Letflx)=a(x—h)’+ kand g(x) = b(x — m)* + n. If the graph of y = g(x) is obtained by translating
the graph of y = f{x), prove that a = b.
B fo) =ate—hy+k Jo g(x)=b(x—m)’+n o FH y=fx) VEIGIEEEE > TT5H
y=g) HIEL > FEH a=b-

(b) Let F(x) = c(x — s)* + ¢ and G(x) = 3x* — 12x +16. It is given that the graph of y = G(x) is
obtained by translating the graph of y = F(x) in the positive direction of the x-axis by 3 units, and
then in the negative direction of the y-axis by 2 units. Find the values of ¢, s and ¢.

B F) =cx—s)" +1 Fo G(x) =3x"— 120 +16 - CAHE y = F(x) WIEIESEHE x BIRYIETT
P 3 BRAL > MR y BIEVEDGESPRS 2 B AR y = Glx) WYREIRR K o s H
t HfE -
(¢) Suggest quadratic functions f{x) and g(x) such that the following conditions are satisfied:
SVERHRFE MR e E ) 1 g(x) -
(1)The graph of y = f{x) passes through (1, 2).
y=flx) #UEGEE (1,2)-
(2)The graph of y = g(x) is obtained by translating the graph of y = f{x) in the negative direction of
the x-axis, and then in the positive direction of the y-axis
B y=fx) EGEE x BIRVETTESERS > A& y BiEVIEDS PR - AlEH
y=g(x) HMEIE -
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5.  The figure shows the graphs of y=x"and y= %xz

BbFTE y =2 K y=§x2 ol -

T T
1 2

(@) (i) Solve x* <1 by adding a suitable straight line on the graph.
sl AE G P bR AR - il <1
(ii) Hence, solve (x — 2)(x +2) <O0.
(Give your answers correct to 1 decimal place.)
L > B8 (= 2)(x +2) <0 - (BFIEAEMEE /N - )
(b) (i) Suggest a quadratic function f(x) such that the following conditions are satisfied:
AR —(E T & TR e Ax)
(1) The coordinates of the vertex of its graph are (0, 0).
Bl Gy THER AR (0,0)
(2) fix)<l1for—k<x<k, where )0 <k<1
BN —k<x<k> fly<1> Ht 0<k<1-
(ii) Sketch the graph of y = f{x) obtained in (b)(i).
SEEERE (b)A) FTFY y=Afx) HIEIE -
(c) For each of the following quadratic function g(x), determine whether the inequality g(x) > 1 is

always true.
IS M ZRE g(x) > HETAZER g0 >1 BEKIL -
() g)=x"-2x+6
(i) g(x)=—x"+2x+4
(d) Suggest a quadratic function A(x) such that the inequality 4(x) <4 is always true.
AR L —{E IR EL A(x) > i h(x) <4 -
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(a) Itis given that 27x* — 66x + 40 = A(3x — 2)* + B(3x — 2) + C. Find the values of A, B and C.
ELA1 27x° —66x+40=ABx—2)* +B(3x—-2)+C 3K A~ B 1 C W -
(b) Hence, if f(3x — 2) = 27x* — 66x + 40, find the symbolic representation of f{x).
FHEL - B fBx—2) = 2727 - 66x + 40 SDFFHRIZAFOR A ©
(c) If the graph of y =f(x) is obtained by translating the graph of y = g(x) in the positive direction of
the y-axis by 3 units, find
HIE y=gl) WEIEIT y BAVIE PR 3 B AfSd y=Ax) AYES: -
(i) the symbolic relation between g(x) and f(x),
AP AR g(v) B fix) ZHEHIBA A ©
(ii) the symbolic representation of g(x).
AUFFIRIPAETR g) -
(d) If the graph of y = g(x) is obtained by translating the graph of y = i(x) in the positive direction of
the x-axis by 2 units, find
HE y=h(x) WEHGIE x BAVIETT AP 2 B > A y=g(x) HYEE -
(i) the symbolic relation between h(x) and g(x),
AL ATOR h(x) B g(x) ZMHRIERA |
(ii) the symbolic representation of A(x).

AL AR h(x) o

(a) Sandy throws a ball P upwards. After ¢, seconds, the height (%, m) of the ball P above the ground
is given by
FHE E A EREERR P et PM% 0 BR P BEEBEIIVEE (h, m) ATEHDITHIARETE
h,= -5t +20t, + 13.
(i) When will the ball P attain its maximum height?
B P PMAIF & 2 R e ?
(ii) What is the maximum height reached by the ball P?
KEK P FrEfIRESE
(b) When the ball P attains its maximum height, Janis throws another ball Q. After 7, seconds, the
height (ho m) of the ball Q above the ground is given by
K P EFIRSEER > SkEEE N LK Q-1 M2 0 5K O FEEEMEINYSE
(ho m) ATEHLL Y AFGTE
ho= -5ty + 15t + 13.
(i) Find the maximum height that can be reached by the ball Q.
KEK O FrEsiiRE =&
(ii) Find the height of the ball P when the ball Q attains its maximum height.
KEFK 0 ZRREHEER - 2K P S -
(c) Who will receive her ball first? After how many seconds the other one will receive her ball?

R AT BRI - SERVERIC A ? B AR BV S /D
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Question Bank

8.

(@) Itis given that y = ax” + kax + ¢, where a # 0. Express the coordinates of the vertex of the graph
of y = ax’ + kax + ¢ in terms of a, ¢ and k.
Bl y=ad+kax+c> Hif a #0250 a~c Fl k FOR y=ax +kax+ ¢ [(IEIGITEE
FYARRE -
(b) Let fix)=2x"— 6x +3, g(x) =x* — 3x — 2 and h(x) = f(x) + g(x).
R =20 —6x+3 0 gx) =x" = 3x -2 F h(x) =flx) + g(x) -
(i) By the result obtained in (a), find the minimum values of f{x) and g(x).
I (@) FriSvEsR > oK o) M g(x) BItEVIME
(ii) Show that the minimum value of /(x) is equal to the sum of the minimum values of f{x) and
g(x).
o] h(x) AURVIMEMHTER fx) K g(x) BV IMEZ AT -
(¢) Suggest two quadratic functions such that the result obtained in (b)(ii) is not true.

ARl R E  (E (b)() FTfRAVEE SR A RIL -

The figure shows the graph of y = —x* + 5x + ¢ which cuts the y-axis at P(0, 8), and passes through
O(—1, k). It is given that Q is reflected about the axis of symmetry of the graph to R.

AR R y=—x"+5x+c AU > ZEGE y SfESCH PO, 8)  Hii# -1,k - B41 0
B RAVETE IR S 2 R -

y
y=-x%2+5x+c¢

(a) Find the values of ¢ and k.
K e F k #YE -
(b) (i) Find the axis of symmetry of the graph.
K Gy -
(ii) Hence, find the coordinates of R.
FHIEL - 3K R HYAREE -
(¢) Solvex(x—5)>c—k.
i x(x—5)>c—k-
(d) (i) Plotthe graph of y=—x"+5x+ ¢ fromx=-2tox=7.
Wik y=—x"+5x+c ff x=-2 B x=7 Z[EEEL -
(i) Solve x* — 5x — ¢ + 4k < 0 by adding a suitable straight line on the graph.
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el IEE R - — R B4R - f# X —Sx—c+4k<0-
(e) Using the result obtained in (d), find the possible values of integer x that satisfy
k+6<3(x+3)—(1-x)*<T7k
FIF (d) FHSAI&EE > K x AATRERCEBE - {3 k+6 <3(x+3)—(1-x)’ <7k~
10. In the figure, the graph of y = g(x) is obtained by translating the graph of y = f{x). It is given that
flx)=4x" — 8x + 3.
TEEF > 1 y=fx) VEHRIEFREER > T3 y =g AIEIG: - B8 =4 -8x+3

y=9(x)
y=4x°-8x+3
(@) (i) Find the symbolic relation between f{x) and g(x).
AP AR flx) B g(x) ZMEHIBA -
(ii) Find the symbolic representation of g(x).
AL AR g) -
(b) If the graph of y = h(x) is obtained by translating the graph of y = g(x) in the positive direction of
the x-axis by 2 units,
HIE y=glx) WEHEIT x BAVIETT AP 2 B A y=h(x) HYEE
(i) find the symbolic relation between g(x) and A(x),
AP AR g(v) B h(x) ZHEHIRE A
(i) find the symbolic representation of i(x).
AP AETR hx) -
(¢) () Solve the inequality g(x) > 12 by adding a suitable straight line on the graph.
SAEER T E—RES - AT g >12-
(ii) Hence, solve the inequality (x — 3)(x — 1) > 3 without adding any straight lines on the graph.
FHEL - EAEEG T I BT ESR - A EFER (-3)(x-1)>3 -
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Question Bank

Multiple Choice Questions

ZIREEE
1. Iffix)=ax+ b, then flax + b) = 5. Ifg(x+1)=2x"+4x+2, then g(x) =
# fxy=ax+b- Hl flax+b)= Fogx+1)=2x"+4x+2> H gx)=
A. ax+b. A. XL
B. d’x+ab+b. B. 2x.
C. &'x+2ax+b. C. 2 +4x+2.
D. 2ax+2b. D. 2x°+8x+8.

6. The figure shows the graph of

2. Which of the following is NOT a function of x? y =ax’ + bx + ¢. Determine the signs of a and
NEMATEAE x BRE ? c.
A. y=5-x BT Ry y = ax’ + bx+ ¢ HIEIG - HET
B. y=x’+9%x-12 a Ml ¢ HJIEESE -
C. y=x3+l y=ax?+bx+c ‘y
X
D. ' =4x

3.Iffix) =x + kx* + kx + 1 and f(1) + fi-1) = 8,

find the value of . / 0 \;X
)= Ak e+ 1 R

AD+A-1)=8> K k HIH - A. a<0,¢<0

A. 0 B. a>0,¢<0

B. 1 C. a<0,c>0

C. 3 D. a>0,c¢>0

D. 8

4. Ifflx)=(x—1)2x + 3), find the value of f{(5).
E f)=(x—1)(2x +3) > 3K AS) HIfH -

A, 7
B. 5
C. 52
D. 20
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7. The figure shows the graph of y = ax + b. If
fx) = ax + b, find the value of f(3). C. y

ElRF~E y=ax+b BEE - 35 \
) =ax+b 3K f3) HIMHE - /o\ . x
y
.V
y=ax+b
D. y
S /
=0
A _3
2
B 0 0 .
C.
D. -9

8. Which of the following may represent the
graph of y = ax” + bx + ¢, where ac < 0?
THNRIF AR y=ax’ + by + ¢ (EIG
Hf ac<0?

A. y

/N,
\0
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Question Bank

9.  The figure shows the graph of y
y = ax* + bx + c¢. The coordinates of the y=-xi+3x+4
vertex of the graph is (-2, —5). Which of the . .
following must be true?
EPATRR y=ax’ +bx+c HIEG - E{E .
HTEBEIALHEE: (<2,-5) = THIHLAIE / 9 A \
T ?
A. 9
y
B. 12
y=ax?+bx+c C. 16
V/

11. In the figure, the axis of symmetry of the

\/ 0 graph of y = —(x — h)’ + k is x = 3. Find the
optimum value of y.

A TRy =~ — B + k AIERATETE
& x=3°K y HIHH -
I.  The axis of symmetry is x = —5. y
[ GRS x =5 - ‘
II. The graph opens downwards.
GBI T -
II. ac>0

y=-(x-h)2+k

?\‘I‘"

A. Tonly HEI 5
B. Honly HFE II X
C. Illonly HAE II A. 4
D. landlllonly HAE I K 1 B.
C. 12
10. The figure shows the graph of D. 14
y=—x"+ 3x + 4. Find the area of the
rectangle OABC. 12. Which of the following functions has a
BT TE y=—x"+3x+4 WEE - KE maximum value of =27
77T OABC [iEfE - AR e B AR fE R 2 7

A fy=@x+1)y -2
B. fly=—(x-27+1
C. fly=—(x+1yY-2
D. fln=@x-27+1
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13.

14.

15.

It is given that the function
y=—(x+1)’+4(x+ 1)+ 5. Which of the
following about its graph must be true?
CUHIEREL y=—(x+ 1)’ +4(x+ 1) +5 < Hfjh
Z B IE B o T H MRl Ry I ?
I.  The axis of symmetry is x = —3.
[l GBI x=-3 -
II. The graph opens downwards.
[ GRAEE CIE
The coordinates of the vertex are (1, 9).
[ TG AR A (1,9) -
HE I
HE T &I
HE T K 1
HE I K I

II1.

II only
I and II only

I and III only
IT and III only

S 0oF >

It is given that the perimeters of two
rectangles are 36 m and 44 m respectively.
What is the
maximum areas?
EHRME &G EF 7 RIE 36 m A
44 m > BRI KEEHZEZ D ?

A, 40m’

B. 64m’
C. 8lm’
D. 121m’

difference between their

It is given that f{x) = 4x* — 4x + 13. Which of
the following must be true?
EAI flx) = 4" —dx + 13 o FHIAELRIE
T ?
I.  The minimum value of f{x) is 12.

flx) BYRIMER 12
II. The axis of symmetry of the graph of

. 1
=X)ISX=——.
y =fx) >

y =) WAL x=-

o

N | —

67

16.

17.
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III. The coordinates of the vertex of the
graph of y = f{—x) is (— % , 12).

y =) HIEHGHITHBAY LS

1
(—5, 12)

A. Tandllonly HAE 1 K 1I

B. Tandllonly HAE I Kk I

C. NlandIIonly WA I K II

D. LIandII I-1II & II

Find the optimum value of

_ 2
g —(x—4>+6

o P
Ky= TG4 ¥ A

A. maximum value of y =6

y HIERA(E =6

B. minimum value of y= %

v (/M =§

C. maximum value of y =2
y HyfR/IME =2
D. minimum value of y =3

y HYHR/IME =3

If the axis of symmetry of the graph of

y=2x"+kx+9is ng,ﬁndthevalue of k.

e

Hoy=2+ke+ 9 WEIGIETEEE

x=%’ﬂ‘€kﬁ’ﬂﬁo



Question Bank

18.

19.

The figure shows the graph of y = x* — 4x — 5.
Find the largest integer x that satisfies

¥ <4(x+2).

B PR R y=x —4x -5 HIEE - K—(F
RRIEEE x o (X <4(x+2) -

Carr

The figure shows the graph of y = —x* + 5x.
Solve x> — 5x + 6 <0.
PR y=—+5x HEG - &

X -5x+6<0-

y

64

il y=-x2+5x

2]
T T T T > X
1 2 3 4 5'\

A, 2<x<3

B. x<2orx>3

C. -1<x<6

D. x<-lorx>6
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20.

21.

22.

The figure shows the graph of

y =-2x"+ 5x + 8. Find the number of integral
solutions of the inequality 5x > 2(x* + 1).
BRRT TR y=—2x"+5x+ 8 @& IR
FH Sx> 207 + 1) HE/D(EHERR 2

y
10 4
5
T T T T > X
S0 1 2 3 4
5 y=-2x%+5x+8

ST arpr
W o = O

Which of the graphs of the following
functions has the maximum number of
x-intercepts?

AR E A R % x BlEEE ?
A. y=5x—-6x+8

B. y=9-2x
C. y=x
D. y=10x—x

Which of the following inequality can be
solved by adding the straight line y = -3 on
the graph of y = 3x° + 2x* — 5?

£ y=3x+2x" -5 @GP EE
y=-3 > " NI {EAEF?

A, 3+ -8>0

B. 2X’<-3x’+2

C. 3-2<3y
D

3P -2 >2



23.

24.

25.

The figure shows the graph of y = x* — 4x

which has the minimum value of —k. Which

of the following inequality can be solved by

adding the straight line y = k + 1 on the graph?
BT~ R y =X - 4x HIENHG > @G

i INMERy —k o FEEETIEES y=k+1

ATfiE N HIE— A S ?

Y
A

\ st

y=x°-4x

A, x(x—-2)<2x+3
B. x(x-2)<2x-3
C. x(x-3)=2x+5
D. x(x-3)=2x-5

If f(ix) = x> — 7x — 4 is transformed to
g(x) = x> — 7x + 4, find the symbolic relation

between f{x) and g(x).
#f) =x" - Tx - 4 B

g =x = Tx + 4 RUFFHEATR Av)
Bl g(x) IR -

A, g)=flx)-8

B. g(x)=fix)+8

C. gv)=fix-93)

D. gx)=fix+8)

In the figure, the graphs of y = 2x* + 3x — 1
and y = 1 intersect at A(a, 1) and B(b, 1).
Which of the following is true?

EE Ty =2 +3x -1 81 y=1 AEEAH
Y Ala, 1) 1 B(b, 1) » FHIAZ L FIE
T ?
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26.
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A 2x% +3x>-2 ,wherex<aorx>b
2x* +3x< -2, where a<x<b

B. 2x% > —3x+2,wherex<aorx>b
2x? <-3x+2,where a<x<b

C. 2x? +3x—2<0,wherex<aorx>h
2x* +3x—-2>0,where a<x<b

D. 2(x* +1)<—3x,wherex<aorx>b
2(x? +1)>-3x, where a<x<b

If the graph of y = g(x) is obtained by
translating the graph of y = f(x) in the
negative direction of the x-axis by 2 units,
find the symbolic relation between f(x) and
g(x).

Hi y = flx) BEGIE x BEVE TR
2 BRIz > AJfSH y = g(x) AYMEIE - SELRF
PP HFTR fx) B g(x) ZMEIAIRHEA

A, gx)=fix)-2

B.  g(x)=flx) +2
C. gx)=fix-2)
D. g(x)=fix+2)



Question Bank

27.

28.

It is given that f{x) = x* — 7x + 10. If the graph
of y = g(x) is obtained by translating the
graph of y = f{x) in the negative direction of
the y-axis by 6 units, find the coordinates of
the vertex of the graph of y = g(x).

B f) = 2" =T+ 10« FHE y = flx) HYIE]
Bt y BRVEJTESERE 6 B > S
y = gx) MYMEIER 3K y = g(x) AYMEIEAYIERE
FRARRE -

The following tables show the tabular

representations of functions

DU AR BEREL flx) = (1 - 22)° + x(x + 5)
Ko gx) BRI -

fx)=(1 - 2x)* + x(x + 5) and g(x).

X 0 1 2 3 4

fx) | 1 7 | 23 | 49 | 85

X 1 2 3 4 5

e | 1 7 | 23 | 49 | 85

If filx) is transformed to g(x), find the
symbolic representation of g(x).

Hflx) SEEHAL g(x)  SPARBRIE AR
g) °

gx)=5x"+x+2
g(x)=5x"+x
g(x)=5x"+11x+7
g(x)=5x"-9x+5

CTarr
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In the figure, the graph of y = g(x) is obtained
by translating the graph of y = x* — 2x in the
direction of the x-axis. If A(0, 3) lies on the
graph of y = g(x), find the symbolic
representation of g(x).

FERE Ty =x" - 2x VEHEE x #hy T
[FARS - TR v =g() HIEIE - & A(O,
3) It y=g(x) HIEE L HUFFRP
TR ) °

y

\ y=x2-2x
A (0, 3)

y=9(x)

gx)=x"-1
gx)=x"+4x+3
g(x)=x"—8x+15
g(x)=x"—4x+3

ST ar»



30.

In the figure, the graph of y = g(x) is obtained
by translating the graph of y = 2x* — 2x + 4
downwards. Which of the following is the
symbolic representation of g(x)?

TR - # y =2x" - 20 + 4 MEIG T
AR y = g HEIE - FAIIER g(x)
MRFRERIE L ?

y y=2x?-2x+4

N

4

3 y=9g(x)

0

gx)=2x"—2x+7
gx)=2x"-2x+1
g(x)=2x"+10x+ 16
g(x) =2x"—14x+ 28

CarPr
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