E | Quadratic Equations in One Unknown

. Chapter 1 Quadratic Equations in
One Unknown

- Follow-up pp.10-35

11 (a) (x+3)3x+1)=0 .10
x+3=0 or 3x+1=0

x=-3 or ~1—
3

) 12 ="x

X —=Tx+12=0

x=3Hx-4)=0
x=3=0o0rx-4=0

x=3 or 4

(© 47 +3x =1
47 +3x-1=0
(dx—Dx+1)=0
x+1=0 ordx—-1=0
1

x=-1 o —
4

2 3*5)(
d X =
(d) 2
5 2x* =3 - 5x
27 +5x—3=0

2x—-Dx+3)=0
x+3=0 or 2x—-1=0

x=-3 or —
2

12 (@) 3¢ —4r=0 (p.11)

x(3x-4)=0
x=0or 3x-4=0

x=0 or i
3

() (x+17+5x+1)=0

x+Dx+1+5=0

x+1)x+6)=0
x+6=0 orx+1=0

x=-6 or —I

(©

(d)

2x+D)x—-5=2x+1
2x+ Dx =5 - (2x+1)=0
Cx+1D)x-5-1)=0
2x+1D)(x—-6)=0
2x+1=0

x+dx-3)=2x=-T)x=3)

x=-—
2

or x—6=0

or 6

x+Hx-3)—-(2x—Nx-3)=0
(x=3)x+4-2x+7)=0

p.11

(x=3)=x+11)=0
x=3=0o0or x+11=0
x=3 or 1l

13 (a) (+2)(x—-1)=2x
X ox4+2x—2=2x
X —x~2=0
x+DHx-2)=0

x+1=0 orx-2=0

x=-1 or 2

(b) 3x(x—1)+3=02x+DH(2x-3)
3 -3x+3=4r—6x+2x—-3
3 -3x+3=4"—4x-3

Y-x-6=0

x+2)0x-3)=0

14 (@) ¥+ 14x+49=0
(x+7)Y =0
x+7=0

x+2=0 orx—-3=0

x=-2 or 3

x==1

(b) 255" —20x+4 =0

(5x—=2)Y =0
Sx—=2=0
2

X =—

S

1.5 (a) 25x*-9=0

25x*=9
.9
Xt =—
25
o
x=*x /—
V25
_43

”U\

P12,



(b) (x+3) =49 =0 17 (1)  (x+ D(x—-3)=4 .18

(x+3Y =49 X 4+x-3xr-3=4
x+3 =47 Y =2x-7=0
—_12_ _1 { 5 T }
¥=m3-Tor 3 L D E(2) 4T
=-10 or 4 : - 2(])
. 2+4/32
(€ (x-5)=3 T
x-5=%y3 21442
x=5++3 - 2
, 2(14£2+2)
(d) (2x+3)' =25 T
2x+3 =45 = 14242
2vy==-3-5or -3+5
=-8 or 2 (b) ¥ =16(12 - x)
x=—4 or | ¥ =192 - 16x
, X 16x-192 =0
a) 1 + 4 9] = .
1.6 (a) x +40x+3’)1 07 p.17 16 +416° —4(1)(~192)
—40 £+/(40)> —4(1)(391) e 2(1)
X = —
IEC “16++1024
/ = —
_ —40++/36 2
2 _—16+32
_ 406 2
T _-16-32 16432
_ —40-6 —40+6 2 2
Tt or 2 =-24 or 8
=-23 or —17
1.8 (@) | «x =2 | -1 0 1 2 3
®) ¥*—x-7=0 y | -5 ~1 1 1 -1 -5
L SCDED = 40)(=T) ~ . —
) 2(1) (b) ? .21
_1£+/29
> o
X
(€) 49%° +42x +9=0
—_
—42 £4/(42)° - 4(49)(9)
_X =
2(49)
_
42440 =3
98
__ 4 s
98 o ! :
- _ RN 0 e Y= E X=X
7 Pl g e L

R The graph cuts the x-axis at the points (—0.6, 0) and
d) 4x"-x+5=0

(1.6, 0).
e (=D 2+/(=1)* = 4(4)5) . The solution is —0.6 or 1.6.
2(4)
179

8
A
Since —79 is not a real number, the equation has no

real solutions.




§ Quadratlc Equaﬁons in One Unknown !

1.9 (a) y=4 +20x+25 p22
x —4 -3 -2 ~1
b 9 1 1 9
y
y=4x2+20x+ 25 10T
,BA,
6‘_
4V;
2_..
¢ : i } b
4 3 2 -1 0
The graph touches the x-axis at the point (=2.5, 0).
The solution is —2.5.
1.10 (a) _\f':.\'z—.\”+3 p.23.
X -1 0 1 2
5 3 3 5

1.11

(b) The graph does not intersect with the x-axis, hence the
equation has no real solutions.

.26
y:—xz—)-px-kc] ................................................................. (hH
Putting (-3, 0) into (1),

O=—(—3)2+p(—3)+q

0=-9-3p+g

G0 F 3D e (2)
Putting (1, 0) into (1),

0=—(1) +p(L+q

O=-1+p+g

G= 1 = D (3)

(2)- (3
0=8+4p
p=-2
g=1-(-2)=3

V=X =203

Putting (0, ¢) into (4),
¢=—(0) = 2(0)+3

[[{95]

1.12 The equation has two equal roots if A =0,

Le. g —42)50)=0

g = 400
g =400

1.13 Since the graph touches the y-axis, A= 0.

4 —4(3)(k)=0
16—-12k =0

12k =16
(4
3

114 A=(=12) —4(m+ 1)(3)
=144 —12m —12
=132—12m

(a) Two unequal real roots if A > 0,
132-12m>0, m<ll1

(b) One double real root if A= 0,
132 = 12m=0, m=11

(¢) No real roots if A <0,
132-12m< 0, m>1l

~ Teacher’s Example

Example 1.1T

(@) X -2x—-8=0
(x+2)x—4)=0
x+2=0 orx-4=0

x=-2 or 4
(b) ¥ =5x+14
P=5x—14=0

(x+2¥x—-7)=0
x+2=0o0r x-7=0
x=-2or 7

.................. 4)

p.34

p.34

p.35

Pp.9-35

)



© R +4
’ 3
X —x-4=0
Bx-4x+1)=0
x+1=0
4
x=-1 or —
3
Example 1.2T
(a) 537 =2y
5 =2 =0
x(5x—=2)=0

x=0or 5x-2=0

2
x=0or —

(b) x(2x + [) = 3x

2 +x =3x
2% = 2x =0
2x(x—1)=0

x=0o0orx—-1=0
x=0 or |

(c)
(2x— 1)Bx+2) = (2x—1)=0
(2x - HBx+2-1)=0
2x—HBx+1)=0
341 =0

I

X=-—— or —

3
Example 1.3T

(@)  (x+2)(7x—2)=24x
T+ 14x — 2x — 4 = 24x
T —12x—4=0
(Tx+2)(x=-2)=0
Tx+2=0

xX=-— or 2
7

b)) x-Dx+2)=x-2)2x+1)
X —x+2x—2=2"—dx+x-2
Y Hx=-2=2"-3x-2
X —4x=0
x(x—4)=0
x=0or x—4=0

x=0or 4

or 3x—4=0

(2x - DGBx+2)=2x— |

or 2x—1=0

or x—2=0

Example 1.4T

(@) X" +8x+16=0
(x+4) =0
x+4=0

X =

(b) 9x* —30x+25=0

(3x=5) =0

X =

o |

Example 1.5T

(@) 16x* -9=0
l6x* =9
9
16
9
Vie
3

_4

I
It
I+

I+

(b) 165" +9=0

16x* =-9
, 9
X =
16
|
9
x=+|-—
\ 16

No real roots.

(©) 9x-2y-16=0

;4

9x=2) =16
-2y 18
p11 9
6
—2=+ |
X \’9
x—2—i4
3
A:Z—i or 2+—
2 10
= or =
3 3

Teacher’s Example

12

p.16



g Quaﬁratic Equati'ons in One Unknown

Example 1.6T P17

(a) X’ +30x+ 161 =0

| S30+(30)" —4(1)(161)

2(1)
304+/256
2

_-30+16

2

30-16  —30+16

= or

2 2
=-23 or -7

b)) 2 +Tx+1=0

C_ZTENO) =42))
202)

Ry

4

(©) 4" +28x+49=0

—28£+/(28)* —4(4)(49)
2(4)

@) 77 +x+1=0
—1x4Y -4
x =
2(7)
—1+y-27
14

-
Since /=27 1is not a real number, the equation has no real

solutions.

Example 1.7T (p.18)
12=x(3 +x)
12 =3x+x°

Y +3x-12=0

L 3EV) -4 =12)
20

—3£+57

_2

Example 1.8T (p21)

(@) y=—4x"+8x—3

S0 1 2
cyoo| -3 1 -3

O]
oA

B

(b) The graph cuts the x-axis at the points (0.5, 0) and (1.5, 0).
The solution is 0.5 or 1.5.

Example 1.9T p22

(@) y=25x"+70x + 49

X -2.5 -2 —1.5 -1 -0.5 0
b% 30.25 9 0.25 4 20.25 49
501

Y= 25X 4 T0x+ 49

(b) The graph touches the x-axis at the point (—1.4, 0).
The solution is —1.4.

Example 1.10T (p.23)

(@ y=x"—2x+2

x -1 0 1
Sy 5 2 1




(b) The graph does not intersect with the x-axis, hence the equation

has no real solutions.

Example 1.11T p.25

(2) Area of AABC = 1+ Vs -ad- \/,’5)](5)

‘ 2
=55 sq. units

(b) Let the point D be (a, b).
Point D lies on the graph,
b=d"-2a—4 ... e, ()

AB= (14++/5 —(1=+5))= 24/5 units

Area of AABC = 5\//5 sq. units,
Area of AABD = Area of ABCD — Area of AABC

=945 545
= 4V/5 sq. units.
o _ (V5
2

4+/5 =
b=4
Substituting b = 4 into (1),
d=d"-2a-4
a’-2a-8=0
(a—4a+2)=0
a=-2or4

The point D is (-2, 4) or (4, 4).

Example 1.12T (p.34)

The equation has two equal roots if A =0,

ie, (-7 —4x1xm=0
49=4m

m=—
4

Exercise 1.1 gé

Example 1.13T p.34)

Since the graph touches the x-axis, A = 0.
6> —4(1)n—-1)=0
36-4(n-1)=0
4(n—-1)=36
n—1=9
n=10

Example 1.14T .35

(a) A=6"—43)(p+2)
=36-12(p+2)
=36-12p—-24
=12-12p

(b) (i) The equation has two unequal real roots if A > 0,
e, 12-12p >0
p <l
(ii) The equation has one double real root if A = 0,
ie, 12-12p =0
p=1
(iii) The equation has no real roots if A <0,
e, 12-12p <0
p>1

- Exercise 1.1 7

Level 1 D7
1. (a) -20,-10, 0,20, 171

) —%, 021,121,

(USRS

|
2, 11.789
(©) >
- 3r
d) 3, 2%
(d) — 5
2. (a) -8, -4
(b) 100, 300
(¢) —0.143,16.39

(d) -8, —4, —%, ~0.143,0, % 16.39, 100, 300




ﬁ Quadratic Equations in One Unknown

17
3. (a) 0.17=—
@) 100
() 0.017 = ——
1000

(©) 0.17=0.1+0.07

1 7
B
_le

90
8

5

(dLet s=0.17.
100s =17.17

1005 —s =17.17—0.17
995 =17

17

" 99

0.07=1"

N

‘Wo‘ww\r\)
If
=]
o
~J
wn

w | o

can be expressed as terminating decimals.

._«
(=)}

.

(b) "~ > =0416

=0.857142

Il
<
n
=
N e

13

SIU‘ ﬁ'@ Qo 5|U‘

|

s

2

(a) Rational
(b) Rational
(¢) Rational
(d) Rational
(e) Irrational

(f) Rational

, — can be expressed as recurring decimals.

CEARECE

Exercise 1.2

Level 1

1.

x(x+3)=0
x+3=0 orx=0

x=-3or 0

(v+2)(y—-5)=0
y+2=0 ory-5=0
y=-2or5

(x—6) =0
(x—=6)(x—06)=0
x=6=0o0orx-6=0

xz(z)

3p=11y=0
3y—1)y—-11)=0
y=11=0 ory-11=0

y=1

2x+D(2x+5)=0
2x+5=0  or 2x+1=0
5 1

X=—= 0or ——

2v+3)4-y=0
2y+3=0 ord4-y=0

A
J

y=-— or 4
’ 2

X+x-12=0
(x+Hx=-3)=0
x+4=0 orx-3=0
x=—4 or 3

yz+8y+ 15=0
G+5)(+3)=0
y+5=0 or y+3=90
y==5or =3

4 +4x+1=0
(2x+DH2x+1) =0
2x+1 =0 or 2x+1=0

X =-

v

P14

14



10, 4x° —44x+121 =0
2x—-1H)2x-11)=0
2x—=11=0 or 2x—11=0
x=—
2
11. 18=3n-n"=0
6+n3-n)=0
6+n=0 or3-n=0
n=-=6 or 3

12. 12+4a-a =0
2+a)6-a)=0
2+a=0 or 6—a=0

a=-2 or 6

13, 1+9% -6x=0

'l ex+1=0

Bx-DH3Bx-1=0
3x—=1=0 or 3x-1=0

X =

o> | —

14. 3B =7h=0
b(3h—7)=0
b=0or 3b-7=0

b=0 or 7
3

15. (1+3)Y =36 =0

(1+3) =36
t+3 =26
t=-3-6 or =3+6
t=-9 or 3

16. %(4 —3x)’ =3

(4-3x)=9
4-3x=43
3x=4-3 or 4+3
1 7
X== or —
3 3

17. x(2-3x)=T7x
Tx —x(2-3x)=0
x(7-2+3x)=0
x(Bx+5)=0
3x+5=0  orx=0

x:f2 or 0
3

18. (1-4x)2x-3)=2x-3
(1 =40)2x=-3)-(2x-3)=0
2x=3)(1-4x-1)=0
(2x = 3)(-4x) =0

—4x =0 or 2x-3=0

x=0 or

o | W

Level 2

19, 4+ 23x+15=0
(x+5)4xr+3)=0
x+5=0 ord4x+3=0

20, Tx(Tx+ 1)+ ?l‘ =0

28x(7Tx+ 1)+ 1=0
196x° +28x+ 1 =0
(l4x + 1)(14x+ 1) =0
l4x+1=0 or l4x+1=90
1
14

X ==

21, 6"+ 11x=35=0
2x+7(B3x-5)=0
2x+7=0 or 3x—5=0
7 5
X=-—— 0r —

2 3

22, 6X=7x—10=0
(6x+5)(x=2)=0
6x+5=0 or x—2=0

)C:,i or 2
6

23. o = Loyt
7 7

635 = 6 — -
-

441" —42x +1 =0
Qlx-1)R2lx-1)=0
2lx—1=0 or 2lx—-1=90
1
X =—
21

Exercise 1.2 §é
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24, 16x"—16x—21=0 3

- Exercise 1.3 'p.18-19
(4x +3)(4x—7) =0 =
dx+3 = 4y —T= T
* 0 i or 4x=7=0 Level 1 ‘p.18
t=-= or — ,
4 4 1. x=3x-10=0
) M A1)
25. 18 + 85v + 18 =0 p= AN 3)1 HD(=10)
(2x +9)Y9x +2) =0 - 2(1)
2049=0  or 9%x+2=0 _3EV49
9 2 2
Y=—— or —— 3-7 347
2 9 = or
p) 2
7 ==2 or 5
26. 21" — 62x +45 =0
(Tx=9)3x-3)=0 2. 20 -7x+3=0
Tx=9=0 or 3x-5=0 (Tt ’ﬁ
Yﬁg N s o )-\,(2'/7) =4(2)(3)
=7 3 o (2)
74425
27. (Bx+2)3x+1)=20 4
9 + 6x+3x+2-20=0 S0 IS
9 +9r — 18 = 0 " 14 4
Y +x—2=0 :; or 3
x+2)x-1)=0
x+2=0 orx—-1=0 3. 12*4}C*XIZO
x=z2orl ¥ dx-12=0
YR
28, 3x(4x—1)=(2x+1) Lo AN -4A0(=12)
1206 = 3x = 4 + dx + 1 2(1)
g I
8 —Tx—1=0 _ —4E464
Bx+Dx-1)=0 2
Rr+1=0 orx—1=0 _ 48 A8
2 2
x=—— or | =0 or 2
4. 205" =2 —3x

29, x+2)Bx—-2)=(x+06)2x+1)

: . 205" +3x-2=0
X+ 6x—2x-4=2x"+12x+x+6

3+ A —4 =2+ 13x + 6 Lo 3EN) - 420)(-2)

X =9x—10=0 ,72(20)
(x+Dx—10)=0 _ 34169
x+1=0 orx—-10=0 40
el or 10 _ 313 3413
— 40 40

2 2 2 1
30. x=3)y=(1-4» =-— or —

(x=3Y-(-4x"=0 =9

(x=3+1-4x)x-3-1+41)=0
(-3x—2)(5x—4) =0

5. ¥—5x+1=0

ATV
3x—2=0or 5x-4=0 o= ZEDENES) -4
2 4 A —
)C**‘E or g :5i\(21
2

10



2%’ =3x+4
2¢—3x—4=0
- —(=3)£(=3)" = 4(2)(-4)
’ 22
_3£441

4
T—5x—-x"=0

L TSENG) - 40)T)
2(2)

54453

———

3 =Tx+3

DT 43
‘ S

¥ —56x+121=0

_ ~(=56) /(=56 ~40)(121)
o 2(1)

| 56+42652

- 2

_56-42652 5644265

2 2
=2.25 ~_or 5375

12X +x-34=0
1#(1)? = 4(12)(-34)

2(12)
_ -1 i\/@
- 24 -
) ~1-41633 o 1441633
24 24
=-1.73 or 1.64

Exercise 1 .3@

Level 2 p.19

11. n12+1f21—11'1—210:0
2mT+11m—420=0
11 E(11)* —4(2)(—420)

m =

2(2)
C—11£+/3481
4
1159
4
—-11=-59 -11+59
= or —————
4 4
:—is~ or 12
2
2 5
i2. '70/7:224——'])*

. 2
p“+~39p~224:0
3p1+io,)—672:()

20 +1(20)° — 4(3)(672)
2(3)

20 ++/8464
6
20492
6
20-92  —20492
or
6 6
56

=—-— or 12
3

p=

13. 0.4 = 4.7t— 12.6 =0

(A7) E(—4.7) —4(0.4)(~12.6)
2(0.4)
—
A4T7£N4225
0.8
47465

0.8
4.7-6.5 4.7+6.5
or

0.8 0.8

t

G
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]4‘_lqz+§q,§:0 19. 3n(n+2)-4(n+1) =150

16 8' 2 ' _ 30+ 6n—4n—4 =150
7q*+6g—40=0 (muliiple boths sides by 16) k4 2m— 154 = 0
PR
i 1(6)* — - TR —
_ Z6ENE) 4740 2+(2) —403)(-154)
2(7) =
i 2(3)
—_ ! f
_ Z6ENI156 2441852
14 D —
_-6-34  —6+34 e oo
) 1 _2-N1852 -2 +41852
20 6 6
= o 2 =~7.51 or 6.84
15. (’,4_3)(5’___3):97]; 20. 2p(p+4)=3(p—12)

20" +8p =3p—36

F+3)S5r-3)=C3-rG3+r X
2p 4+ 5p+36=0

(r+3)5¢-3)-3-nN3+r=0

(r+3)5r—3-3+7)=0 ]):—Sifyf'(5)2—4(2)(36)
(r+3)6r—6)=0 - 2(2)
’ F+3=0 or 6r—6=0  —5++-263
r=-3 or | B 4
Since \«"/7263 18 not a real number, the equation has no real
16. (6—a)2a+3)=4da"+12a+9 solutions.

(6—a)Ra+3)=Q2a+3)2a+3)
(6—a)2a+3)-(2a+3)2a+3)=0
Ra+3)6-a—-2a-3)=0

- 20+3)3-3a)=0 £ o e .
(a6 =3a) - Exercise 1.4 pp.26-29
2a+3=0 or 3-3a=0 = S e
a=->orl Level 1 p.26.
: 5 1. The graph cuts the x-axis at (3.0, 0) and (0.0, 0).
17 R - 2)7 =G-2 - The solution is —3.0 or 0.0.
9y-2y-GB-2y) =0
BO-2)+C-2IB0y-2)-3-2y)]=0 2. The graph touches the x-axis at (2.5, 0).
By-6+3-2y)3y—-6-3+2y)=0 . The solution is 2.5.

(5y=9)(y—3)=0

59-9=0 or y—3=0 3. The graph does not intersect with the x-axis.

The equation has no real solutions.

9
y=—or3
2 4. The graph cuts the x-axis at (0.3, 0) and (1.7, 0).
~ The solution is 0.3 or 1.7.
18.  (4-x)(+x)=2x+5)(5x-2)
16 —x = 105" + 25x — 4x — 10 5. (@) y=x-2x—6
2 —
1x"+21x—26=0 P I R 0 : 5 3
. ~2lif\/(21)2—4(11)(—26) y 9 2 | 3| -6]|-71]-6]|-3 2
) 2(11)
21441585
22
— —_—
_ 21-+1585 o 211585
22 22

=-2.76 or (.86




b

yexo2x6

The graph cuts the x-axis at (—1.6, 0) and (3.6, 0).
The solution is —1.6 or 3.6.

(@) y=2x"+6x-3

()

R R

yolt s -

W | o
|

o
|

o

The graph cuts the x-axis at (-3.4, 0) and (0.4, 0).

The solution is —3.4 or 0.4.

Exercise 1.4 g

Level 2 p.29)

7. (a) The graph cuts the x-axis at (~1, 0) and (4, 0).

The solution is —1 or 4.

(b) {'O:ZP(—I)24-q(71)~A2
0=p(4)" +q(4) -2

{p—q—Z:O .................. (1
lop+4g—-2=0.......... 2)
From (1):
P=q+2 i 3)
(2)canbereducedas 8p+2¢ — 1 =0 ..o, (4)

Putting (3) into (4),
8g+2)+2¢g—-1=0
8qg+16+2¢—1=0

10g=-15
3
4=-7

Putting ¢ = 7% into (3),

1,:_i+2:i
27772
8. Puttingx=0,y=12,
12=0"-0+n
n=12
y=—x—x+12
When y =0,
X —x+12=0
X +x—12=0
x+dHx-3)=0
x+4=0 orx—-3=0

x=—4 or 3
The graph cuts the x-axis at (—4, 0) and (3, 0).
9=3
9. Whenx=0,
y=4-3(0)-0"=4
F=(0,4)
When y =0,
0=4-3x—x

X +3x-4=0
x+DHx-1)=0
x+4=0 orx—1=0
x=—4 or 1
D=(-4,0,E=(1,0)
Base of triangle DE=1—(-4)=5
Height of triangle OF =4 - 0=4

Area of ADEF = > x4

= 10 sq. units




Quadratic Equations in One Unknown |

10. (a) Whenx =0, y=—4,

~4 = p(0Y +¢(0)+r
r=-4

The equation of graph can be written as y =px* 4 gx — 4.

When x =4, v=0,
0=pAY +q(4)-4
lop+4g—-4=0

Whenx=5,y=11,
11 =p(5Y +¢(5)—4
25p+5¢—-15=0

Sp+g—=3=0 . (2)
{Z)y-(1):
p—2=0
p=2

Putting p = 2 into (1),
H2)+g—-1=0
9==1

byv=2x"-7x—4
When y =0,
2= Tx—4=0
2x+Dx-4)=0
2x+1=0 or x—4=0

1
x=—— or 4
2

- Exercise 1.5

Level 1

1.

14

A=(=5Y —4(1)-4)=41>0

The equation has two unequal real roots.

A=(TY-43)(1)=37>0

The equation has two unequal real roots.

A=Y —4(NHQ2)=-55<0

The equation has no real roots.

1Y i
A*(E] ““”(36]‘0

The equation has one double real roots.

A=(=4) -4(1)2)=8>0.

There are two x-intercepts.

10.

11.

12.

13.

A=(=4) - 4(2)2)=0.
There is one x-intercept.

A=(—4) - 4(3)2)=-8 <0.
There are no x-intercepts.

A= (—4) - 4(=2)(3)=40> 0.
There are two x-intercepts.

A=(=6) =40 +2)(1)

=36—-4r-8
=28 — 4y
The equation has one double real root if A= 0,
le., 28-4r=0
4r =28
r=1

A=(=12Y =4D)2p+ 1)

=144 -8p -4

=140 - 8p
The graph has only one x-intercept if A =0,
e, 140-8p=0

A=(5Y —4(3)(m)

=25-12m
The equation has two unequal real roots if A> 0,
ie,25-12m>0

25
m< —
12

Level 2

x-Dx-2)+p=0
X =3x+Q2+p)=0
A=(=3) =412 +p)
=9-8-4p
=1-4p
The equation has two equal roots if A= 0,
i, l—4p=0

pP=

[+ =

A=(m+ 1Y —4Q)m—-1)
=m' +2m+1-8m+8
=m —6m+9
The equation has one double real root if A= 0,
Le., m—6m+9=0
(m=3)m-3)=0
m—3=0

m =

[R5}



14. A= (-8 — 4(k)(k + 6)
=64 — 4F° — 24k
= —4(K + 6k — 16)
The equation has one double real root if A = 0,
i, —4K +6k—16)=0
K+6k-—16=0
(k+8)(k-2)=0
k+8=0 or k—2=0
k=-8 or 2

15.(a) A=(=3) — 4(4)k)
=9-16k
The graph touches the v-axis if A = 0,
9—-16k =0

‘ ©

k=
|

(o)

I

- 9

b) y=4x"-3x+—

(b)) 6
When y =0,

4x7 — 3x+i:0
16

2x ——=0
4
3
X =—
8
3
= (=,0
P=(3 )

16. (a) y=CB -x)(1 +x)+p

:3+3x~x7xz+p

=X +2x+(3 +p)
A=2—4-1)3+p)

=4+12+4p

=16+4p
The graph touches the x-axis if A= 0
ie,16+4p=0

4p=-16
p=4

i

(b) y=—"+2x+(3-4)
=" +2x— 1
When y =0,
<" +2x=1=0
X =2x+1=0
(x-1Y=0
x—1=0

x=1

1
I
—_
<

|

2. (a) Rational (' %:

Revision Exercise 1 g@

17. (@) A=0, (-m)’ —4(=1)(m~-3)=0
nm+4m—12=0
(m+6)m—-2)=0
m+6=0 orm-2=0
m=—6 or 2

(b) Form=—6, vy =(=6—-3) = (=6)x — \°
=" +6x-9
=—(x-3)

. x-intercept = 3
Form=2y=(2-3)-2v—x
=y’ =2~ |
=—(v+ l)3
x-Intercept = —1

- Revision Exercise 7 pp.40-45
Level 1 p.40
1. (@) V9,18

() 25,09 .18

— 3 r . .
(¢) —v/25,-0.5,0, > V9 . 4.367,4.58, 18

i T
(d) VI3, =, \7

(b) Rational (- 169 +v196 = [3+14 = 27)

(¢) Irrational

(d) Irrational (- (V2 ~1) =2— 22 +1=3-242)
(e) Rational (~+ (2 ~1)(\2 +1)=2-1=1)

(f) Rational

(g) Rational

(h) Rational

3. 3x(1 —x) = (4x+ T)(x — 1)

(Ax+7x=-D+3x(x-1H)=0
(x=1D)(Ex+7+3x)=0
(Ix+7x-1)=0

Tx+7=0 orx—-1=0

x=-=1 or 1

15



E Engdratic Equations in One Unknown

4. 4g+5"-121=0 9. 1872+ 16p—p°=0
o 121 pP—l6p—1872=0
T (16116 437D
, ~(—16) £ (=16)* —4(1)(—
121 P 21
q+5:i\’\'T ()
I 16447744
q+5:i7 B 2
16 +88
11 1 =
q:—Sf? or *5+3 2
TR _16-88  16+88
=5 g 2 2

N —— =-36 or 52

S, (-1 +Q-1D)31—-4)=0 L
(2= 1)2~1+3—-4)=0 0.18m -3v2m-2=0 -

1= 1)5(-5)=0 . (=32 EA (=32 ) —4(18)(-2)
2t—=1=0 or 5t-5=0 2(18)
. r=L o = _—‘WJZ 162
Z_ 36
3\/5 - 9xr‘E 3VE + 9\6
6. (4y =37 =(By-2) =(Ty =52 - 1) T3 YT 3
A4y=3+3y=-2)dy-3-3y+2)=(Ty=-5)2y- 1) \,fz VT
(Tv=-5p-D-Ty=-52y-1)=0 R o3
(Ty-5)y-1-2y+1)=0
(Ty=5)=») =0 11. (y+3)3y-5)=7(y=3)
N y=0or 7y-5=0 3p7+15y -5y -25=7y 21
5 3p743y-4=0
y=0or = T
7 L33 -403)H)
» _2(3)
7. Qm—35)2m+5)=3m"+2m— 1 —3+4/57
4m* =25 =3m" +2m - | N
m —2m—24=0 -
(m+4)(m-6)=0 12. (x—l)er(fo)z:O
m+4=0 or m—6=0 ¥ =2x+1+x*—4x+4=0
m=-4 or 6 2x —6x+5=0 A
‘= —(=6)E+(-6)" -4(2)(5)
8. pp+D)+(p+2)(p+3)=14 2(2)
PAp+p +2p+3p+6=14 :6iV/_4
20 +6p—8=0 - 4
Pr+3p—4=0 Since \/—4 is not a real number, the equation has no real solutions.
p+Hp-1H=0
p+4=0 orp-1=0
p=—"4orl

16



13.(a) y=2+3x-2x"

Revision Exercise 1 g@ y

x —1 0 3
=3 2 3 0 =7 m+n(1)-1"=0
1 1
®) y moyne =0
m+n—1=0
2 dm—=2n—1=0 e (N
m+n—1=0 ... (2)
o) 1 () +2)x2:
4dm—142m-2=0
ot 6m :?;
m=—
2
—44 l =
Putting m = E nto (2),
67 l+”,1 =0
7 2
=8 n=1-—
2
1
The graph cuts the x-axis at (=0.5, 0) and (2.0, 0). -
The solution is —0.5 or 2.0. 16. When x =0,
, »=2(0-0-3==3
4. () y=1-3x-x R=(0,-3)
x| =4 | 3 2| - 0 1 When y =0,
y -3 1 3 3 i -3 2 -x-3=0
2x=3)}x+1)=0

(b)

The graph cuts the x-axis at (—3.3, 0) and (0.3, 0).
The solution is —3.3 or 0.3.
15. (a) The graph cuts the x-axis at( —%, 0) and (1, 0).

The solution is ~% or 1.

x+1=0 or 2x—3=0

P:H,OLQ:(%,(»

PO=2-(-n=2

OR=0~(-3)=3

Area of APOR = L x 2 x3
272

_b $q. units
7 5 s

17. (a) 1—x2~lx—l=0
2 3 6
2 6

I 1

=—4—
9 3

:i>0
9

The equation has two unequal real roots.

17
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(b) V7x?+5x +47 =0
LT
A=(5) =40 THNT)
=25-28
=-3<0
The equation has no real roots.

(©) 12X +6x+75=0
A=6"—4(1.2)(7.5)
=0

The equation has onc double real root.

18. (a) A=(=1) — 4(h)(-5)
=1+20k
The graph has two distinct x-intercepts if A > 0,
e, 1+20k>0

k> —J—
20

(b) A= (2k— 1)’ = 4(1)(9)

=4k - 4k+1-36

=4k — 4k — 35
The graph touches the x-axis if A= 0.
e, 4kX—4k—35=0

(2k+5)2k=7)=0
2k+5=0o0r 2k—-7=0
5 7

k=-2 or —
2 2

(©) A=(6) —4(5)(1 -3k
=36-20+60k
=16+ 60k
The graph has no x-intercepts if A < 0.
ic.,16+60k <0

60k <—16
k< _4
15

Level 2

19. (a) 0.218 =0.218218 -
0.218 =0.21818 -
0.218 =0.21888 -

0.218 has the largest value.

() 0218
=0.21 +0.00888 -
21
=45
100
where s = 0.00888 ---
10s = 0.0888 -+
105 —s =0.08
0.8
§= 9
_8
900
. i
0218=2L, 8
100 900
_197
200

20. (a) No, it is an irrational number.

(b) sin” 10°+ cos” 10° = 1

.2 2 . .
sin” 10° and cos” 10° are irrational numbers,

.2 2 . .
but sin” 10° + cos™ 10°= 1 1s a rational number.

(©) V2 x\8=4

/ { . .
\2 and +/8 are irrational numbers,

j—

f - f . .
but v2 x+/8 =16 =4 is a rational number.

21, (9x— 14y + (9x— 14)=20=0
(Ox— 14+ 5)(9x—14-4) =0
(9x — 9)(9x — 18) =0

9x—9=0 or 9x—-18=0

x=1or 2

22, 215y =13 = 5(15y—13)-3 =0
[2(15y — 13) + 1][(15y — 13) = 3] =0
(30y =26+ 1)(15y = 16) =0

(30y = 25)(15y = 16) = 0

30y —25=0 or 15y —16=0

5
J} =

23. X +2x=d" +2a
(X =d)+(2x=2a)=0
x+a)x—a)+2(x—a)=0
x—a)x+a+2)=0

16

or —

15

n42) R

x—a=0orx+a+2=0

x=a or —a—2

24. (a) Putting x = 2 into the equation,

(27 =5x2+k(1-2)=0
4-10-k=0
k=-6



(b) X’ —5x +(=6)(1 —x) =0
X =5x=-6+6x=0
X tx—-6=0
x+3)x-2)=0
x+3=0 orx-2=0
x=-3 or 2

The other root is —3.

25. (a) Putting x =3 ++2 into the equation,

S —
(3+V2)" =6(3+V2)+c=0
9+6V2 +2-18—632 +¢=0
c—=7=0

c=7

(b) x> —6x+7=0 -
_ —(=6)£(=6)" = 4(1)(7)

X =
) 2(1)
648
==
64242
T2
=3i\,/g

The other root is 3 — V/2 .

26. () A=(—8)% —4(k)(1)

=64 -4k
The equation has equal roots if A= 0,
e, 64—4k =0
k=16

(b) 16x* -8x+1=0

(4x =1)*=0
4x-1=0

1

X =—

3

27.(a) 2X° —k(x—k) =0

2 —hx+ K =0
A=(=ky —4Q2)(k)
=k* - 8k*
=7k’
M) k=0
—7k < 0 for all real values of k,
e, A<Q

The equation has no real roots.

28. (a) Putting x = 1, y =9 into the equation,
—O=—1Y +6()+k(1-8)
9=5-7k
Tk =14

k=2

Revision Exercise 1 ?&

() y=—x"+6x+2(x~8)
=" +8x-16
When y =0,
- +8x—16=0
X =8x+16=0

(x=4)Y =0
x—4=0
x=4

The coordinates of 4 are (4, 0).

(¢) Putting x = £, v = =25 into the equation,
25=~k"+8h—16
W —8h-9=0
(h+1)h=9 =0
h+1=0 or h—-9=0
h=-1 or 9

29. (a) A=2"—4(m— 1)(2m - 3)
=4—40Q2m - 2m-3m+ 3)
=4 —4(2m" - 5m +3)
=4(1 =2m" +5m - 3)
=4(=2m" + 5m - 2)
The equation has equal roots if A =0,
ie., 2m*+5m-2=0
2m' =35m+2=0
Cm-1)m-2)=0
2m—1=0 or m—2=0

m:l or 2
2

1 .
(b) When m = 5 the equation becomes

[%—1}\'3 +2x+(2(%]— 3)=0

flx2+2x—2:0
2

X —4x+4=0
(x=2) =0
x—-2=0
x=2
When m = 2, the equation becomes
(2-1)x" +2x+(2x2-3)=0
X 4+2x+1=0
(x+1)’ =0
x+1=0
x==1
30. (a) A=[-Qk+D] —4(k+2)(k-3)
=47 + 4k +1- 40k —k—-6)
=4k + 4k +1 -4k + 4k +24
=8k+25




E * Quadratic Equations in One Unknown

(b) (i) The equation has two unequal real roots if A > 0.

8k+25>0

k>725
8

(ii) The equation has two equal real roots if A = 0.

8k+25=0
Ea)
8

k=

(iii) The equation has no real roots if A < 0.

8k+25<0

k<—2§

31. (a) The graph touches the x-axis if A=0,

ie., 6" —4(3)[—~(k—-1)]=0
36+120k—1)=0

« 12(k-1)=-36
k-1=-3
k=22

(b) y=3x"+6x—(-2-1)
=3x" +6x+3
When y =0,
35 +6x+3=0
3E+1)7 =0
x+1=0
x=-1
P=(-1,0)

(¢) Whenx =0,
y=3(0Y +6(0)+3=3
g=3

(d) Yy
y=23x"+6x+3

32. (a) Whent=5,
s=10(5) + 50(5)" = 1300

The space shuttle is 1300 m above the ground after 5

seconds.

20

(b) When s = 3000,
107 + 50 = 3000

50 +1—300=0
R
—1£+/(1)" —4(5)(=300)
- 2(5)
_ —1£+/6001
0 -
—14+6001 —1-+6001
= or
10 10

=7.65

It takes 7.65 seconds.

33. Let AP=xcm.
PB=(x—-12)cm
AP x PB=AB"
Xx—-12)y=12°
X —12x~144=0

o —(—12) £ (—12)° — 4(1)(~144)
T 2x1

l2i\/%
2

1241245
2

=06+ 6\,’? or 6— 6\,@ (rejected)

’/_
AP =(6+6+5)cm

34, b -3b+1=0
hBH -3b+1)=0
b =3 +b=0
b =3b+b+4=0+4
=4

35.(a) a* +3a-2=0
a2+3a:£

b +3b-2=0
b*+3h=2

b @3- +3b)=2-2
(@ =B+ Ba=3b)=0
(a+b)Ya—-b)+3@—-bh)=0
(a=b)a+b+3)=0
a-b=0

a=b (rejected) or a+b= -3

36 -38 (HKCEE Questions)

Extended Question

39. (a) Putting n =10,
10X (10+1)

10 2
=5

wn

(rejected)

or a+b+3=0



a(n+1)

(b) 231
n'+n =462
'+ n—462=0
(n=2D)(n+22)=0
n=21=0 orn+22=0
n =21 or -22 (rejected)
231 is the 21st triangular number.
- - +1
(© T  +T = (n—1)n 1+1,)+ n(n+1)
' 2 2
_ (n—=1)n N n(n+1)
2 2
_n(n—l+n+1)
B —
_2n”
2
=
(d) n’ =484
n=+484
n=122
n=22(.n>0)
2
2 2XCIED oy
) 2
_2x22eD)
2 5
The triangular numbers are 231 and 253.
Multiple-choice Questions p.45
1. B
2. C
(x—Dx-2)=2
X -3x+2=2
¥ =3x=0
x(x=3)=0
x=0o0orx-3=0
x=0or3
3. B

x=plxt+p)=x-p
x=px+p-1)=0
x-p=0orx+p—-1=0
x=porl-p

10.

11.

Revision Exercise 1 _

X +2x—5=0

o 2254(2) - 4(1)(5)
21

=-1%+6

The roots are unequal.

C
Since 3 is a root of

A X = I8 =01 oo ()
Putting x = 3 into (x), we have

(3 +3p-18=0

3p—9=0
3p=9
p=3

Putting p = 3 into (x),
43— 18=0
(x+6)(x=3)=0
X+6=0

X ==6 or 3 (rcjected)

or x—3=0

B

D
(2 —4x+5)+k(x—1)=0
2 —(4—kx+(5-k) =0
The equation has equal roots,
A= -k’ -42)5-k =0
16+ 4~ 8k — 40 + 8k =0
F-24=0

k=12 V/g

C
Consider the discriminant of the equation:
A=(6)" ~ 4(1)(m)
=36—-4m
If m>9, then 36 — 4m < 0,
re., A<OQ.
The equation x” + 6x + m = 0 has no real roots when m > 9.

A
Consider the discriminant of the equation:

A=b"—4dac
If the equation have two unequal real roots, A must be greater
than zero.

A=b5 —4ac>0,

4AC < B oo ()

Since 4 attains the minimum value of zero when b = 0, we can
rewrite (x) as

4ac <0

ac <0

st





