.a+wm_t|\<+m xX+6

21 9 - 30
a+§:x+mAx+o
7 3 10
720-70x-350 <21x+126
244 < 61x
x>4

x+7)23—x(l-x)

1) = 6(Q2x+5)210(x + 4)

> or  x<3

: solution is all real numbers.

x=5 2 x+1 3x+1 2
>—— or ——— < —

2 5 3 4 3
3)=15(x=35)>12-10(x +1) or

8

13 or 9x<5
43 5
— or X< —
15 9

solution is all real numbers.

X=3)>1+13(7x-2)
244+ 503x-18)
—-18>1+91x-26
24 +15x-40
Tx and 362>6x
[ and x<6

15. m@i@i%Vq and

20x+30+x>35 and  3x+

21x>5 and
x> M and
21

There is no solution.

Exercise 2B (p.57)

1 x2+3x-10>0
(x+5)0(x—-2)>0

x+5>0 v +5<0
or

x—=2>0 x+5<0

X>2or x<—5

2. X2+ x-12<0

(x+4)(x=3y<0

x+4 <0 x+4>0
or

x—=3>0 x-3<0

no solution or —4<x<3
-4 <x<3

3. 5x2 —13x+6>0
(5x=3)(x—2)=0

5x=320
x—=220

5x—-3<0
x—2<0

or

3
x22 or x<—

5

4. 4x% —23x+30<0
(4x—15)(x-2)<0
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4550 4k+5<0 17. 4k%x% +2(k+3)x+9> 0 for all real values of 1. E? 1<0 4y+120
or
~5<0 7 k=550 . D<0 l4y—120 4y-1<0
s 2 2 1
-< k<5 or nosolution EQA.T%: — 44k V@Ac no solution or Iwmamw
| k” +6k+9-36k> <0 4 4
H 1
<k<5 35k% ~6k—9>0 S
_ (Tk +3)(5k—3)>0 4 4
Tk+3<0 ,
(= 1+pQx+1)=0 Sk—3<0) 21,
L=0x+(-D=0
juation has real roots,
)P —4s7(1) 20 T
5 22, ———— =
ds+4—45°20 O x(x+D) :
3s° —4s-4 Mm 3x =1 =k + kx
S+D(s—2)< .
s+2)(s=2) 19. 2x7 =2k - 3)x+(k+1)> 0 for all real values of kx? +(k=3x+1=0
<0 35+220 X. .
or It has no or just one real root. D <0
-0 s—2 <0 s D<O 5
2 ) (k=3)> —4k <0
fon or ——<s<2 [=2(k=3)]" = 42)(k +1) <0 k* —6k+9- 4k <0
) k* —6k+9-2k-2<0 K210k +9<0
<2 k2 —8k+7<0 (k=1(k-9)<0
= k-Dk=7)<0 [k=1<0 k—120
k=1<0 k=150 k=920 " x-9<o
N . . or - -
+ k>0 for all real values of x. k—7>0 k=7<0 no solution or 1<k<9
<0 no solution or I<k<7 1<k<9
4k <0 I<k<7 Maximum value of k is 9.
MM < M\a p Minimum value of k is .
s 20. y=— )
x"+4 5
@  Pyrdy—s 23, f(x)=(k-2)x> +Q2k-Dx + (k- 5)
6x—k <0 for all real values of x. xmu\i v +dy=0 (a) f(x)=0 has no real root.
x+k=0 for all real values of x. (b) x has real roots, then D> 0 D<0, 2k-1)* —4(k—2)(k-5)<0
-0 (1% ~4y(4y) 20 e
43)(k)<0 1-16y> >0 k<
wmw%» 1652 ~1<0 38

(4y+Ddy-1<0



>0 2x+1<0
<0 or x=5>0

<5 or no solution

A
n

H

X =3x=2)>~1

is no solution.

-3y > 2+133x—2) or
+53x—8)
9>2+39x—-26 or
+15x—40
15 or 3626x

or x<6

Jution is all real numbers.

)x—x*+2k-3=0
3k+D)x+2k=3=0
equation has real roots, D=20.
(k+ D] —4(=1)(2k=3)=0
W2 + 18k +9+4(2k-3)>0
9k? +18k+9+8k—12>0
9k +26k—320

3>0 k+3<0
120 7 9k-1<0
or k<=3

10. If the equation has two unequal roots, its

8. 17+ Bm—Dx+2m>-10
X’ +OCm—-Dx+2m+10=>0
Consider the discriminant of the equation
X+ Gm-Dx+2m+10=0.

D

Il

Bm—1)7° - 4(2m+10)
2 bm+1—8m— 40
=9m” —14m -39
={(m—3)9m+13)

l
N
3

>r the disc

(m—Dx" =3x+m—1=0.

)

D=(=3) —4m—-(m-1)
v
=9-4m~ +8m-4
2
=—4dm” +8m+5
=(2m+5Cm+1)

. L2, .
If (m=1)x" =3x+m—1>0 for any real values of
x, then D < 0.

(—2m+502m+1)<0

—2m+5>0 -2m+5<0
2m+1<0 o 2m+1>0
m< MCm.QO& or NVM
< ——(r r > =
2 2
5
m>—
-2

discriminant is greater than zero.

8x2 —(k+)x+k=5

8x2 —(k+Dx+(k-5)=0

D=[~(k+ ) —4(8)k-5)>0
k2 +2k+1-32k+160 > 0

k2 —30k+161>0
(k=23)(k—7)>0

Chapter 2 Inequalities

Twiwwvc k—23<0
% or
[ k=T7>0 k—=7<0
k>23 or k<7
If the equation has positive roots,
. k+1 .
sum of the roots = —— >0 and
8
k-5
= e > {}
e

or

|
SR
+
<
)
IN
<
|
o
4
2
sy
Y

|

P

]

\Vi

<
—

|
o

|
<
W]
IN
<

no solution or

2-3<y<2+43

)
|
N
s
IN
R
IN
b2
e
(\\
Yy

2x+1
12, y==210
X" +2
YT 42y =2x+1

T =2x+2y-1=0
As xisreal, D>0
(-2)* —4y(2y—-1)> 0
4-8y2 +4y20
2y—-y—1<0
(y-D2y+1H<0
y=1<0 y—=1=20

or
2y+120 2y+1<0

R = 1] —
IN
-
A

or no solution

IN
=
IN
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- 3. a

+B% = k2 +2(a+ Dk +1<5 17. (a) mLsLjNiMu@ 2.1f Z<1,
2 +Dk-4< 3 a=1,b=-3
+2a+Dk-4<0 O+B=mt, af=2 leta=1,b=-3.
r all values of k, D<0 m ) 0

2 Since for all real numbers a, b (a—b)> >0 . —=—<]
(a+D]" = 4=1)(-4)<0 3, b -3
Ma® +2a+1)-16<0 (m=—=)">0

however g > b

a? +2a-3<0
(a+3a-1H <0

0 . The statement is false.

laped

+9k =0

m+— <

) 9 ] m
B wJ ~ 16 me—4m+3 <0

o (m—=1im=3)<0

)=5x
(x) 5 ; Conn (m—1<0 m—1>0
“DxZ +5(2k - Dx+9k =0 bﬁ o or ) o

ts are of opposite sign, (i.e. sum of the me 30 m=3<0 a”+b" 22ab
oots ar , (1.e. su ! ) .
ots = 0) “+ 0o solution or L<m<3 The statement is true.

0 l<m<3
k—1= e

_ Y
k= > 18 -~ 19. No solutions are provided for the H.K.C.E.E. Classwork 2 (p.45)

questions because of the copyright reasons.

1. 2—x>x+3
(x) £0 for all real values of x. >0y P m

I 10
k=1<0 Enrichment 2 (p.62) X< 2
D<0 -2
1 -3. No solutions are provided for the H.K.C.E.E.
y (@), questions because of the copyright reasons. 2. 3(x—3)~824(2x—5)-2
)=k(16k+9) <0 3x—0-8>8xr 202
9
—1g Sk=0 Classwork 1 (p.44) 223 |
x<1 . y >
k<l 1. If ac > be, 0 1
9 leta=-2,b=-1.¢c=-1
——<k<0 :
6 ac = (=2)(-1) =2 3 4T3
be=(-)(-1) =1 2 ﬁl’nv
9 o N
—<k=0 however a < b 2x-8>7-3x D i >
16 5x>15 0 3

The statement is false.




_ X+ x+4 1
2-x and EA«

2 2 3 6
L>6—3x and 30Qx+3)<2(x+4)-1

>

-> 10 and 6x+9<2x+8-1
1
>0 and x<——
here is no solution.
: Yl
S
r+h>=5 or S+ +xr=5-(2—-4
lx—=2>=5 O Bx+8+x>5-2+
1-2x>0 o1 5x> -5
x<6 or x> -1

‘he solution is all real numbers.

LLLLLL L \\\\wﬁ

ik 5 (p.52)

x—-6<0

N(x—3)<0

2<0 x+2>0
or

3>0 x-3<0

lution or -2<x<3

x<3

-x+10<0
S (=x+2)<0
2x+5<0
—x+2>0

5

ﬂA|M0nwi

2x+5>0

ot -x+2<0

3. 2% 44y +11>0
Nﬁfmimvvo

5 11
a;+mx+~\_+m(vQ

> 9
(x+1H"+=>0

2
For all real values of x.

(x+DH 20

T

here is no solution.

Classwork 6 (p.57)

1. (a) Consider y=x?+x—6
(x=2)(x+3)

|

I

The graph of y= 2+ x-6isas follows.

<. The solutionis x>2 or x<-3.

Chapter 2 Inequalities 4

(b) Consider y = 252 —5x+4

5
= MA\«N fl(x.+mv

e equation has no real roots, < ().
(—2k) = 4(3k) <0
4k 12k <0
k(k=3)<0
k<0 k>0
o or
(k=3>0 k=3<0
no solution or 0<k<3
0<k<3

3. For the expression x2 + 3kx + | . the coefficient
of x? is 1, which s greater than 0.
Consider the discriminant of the equation
2 +3ke+1=0.
D= (3k)? - 4(1)
=9k? —4

If x2 +3kx+1>0 for any real value of x, then
D<0.



yposition

2)

)~ 1]

,
o

s true for any positive integer
true. By the principle of
ction, P(n) is true for all

osition

2m)’ =202 1?27,
=23=3
=2()*(1+1)? =8

‘or any positive integer k.
F(2k)° =282 (k +1)2

k) 20k + D]

8(k +1)°

~dk+4)

2)?

D+17

) is true for any positive
Iso true. By the principle of
tion, P(n) is true for all

Chapter 3 Mathematical Induction

3. Let P(n) be the proposition

“22 442467 4 q(2n)? nmi:iii:w
When n=1, LS. =27 =4
RHS. = WAS: +H2+DH=4
P(1)is true.
Assume P(k) is true for ¢

tege
g

y positive in

mathematical indu
positive integers n.

Let P(n) be the proposition
(49

a+{a+d)+(a+2d)y+-+]a+(n —1)d ]

ummig»:ﬁg.
When n=1, L.HS. =a
1
R.H.S. =—2a+(1-hd]=a

pa

P(1) is true.

Assume P(k) is true for any positive integer k.
ie. a+(a+d)+{a+2d)++[a+(k—1d]
HWEQJrQAi Dd]
Then
Q+E+$+:.+E+§LKTKin:;:m:
k

"2
I

2
_1
2
= WEA +1)2a + k(k +1)d]

La+(k—=Dd]+(a+kd)
[2ka + k(k —1)d + 2a + 2kd]

[(k+D2a+k>d — kd + 2kd]

I

Wo% +1D)(2a+kd)
k+1

2

Il

Ra+[(k+1)-1]d}



