Fully-Worked Solutions

(248 2 Quadratic Functions \ / \ /
Self Test 1 -1 4 0 3
1 Area of shaded region =20x (x +9) — % 9)(18x)
119 =20x% + 180x — 81x
200° +99x— 119 =0 -1lsx<=4 x=0,x=3
92+(18x)2 0 20x N e — e ®]
- *—>»
2"81 +324x2 X f f f f
=/81(1 + 4x?) P -1 0 3 4
=9/1 + 4% 9
Perimeter of QLP i l=x<0or3<x<4
=9+ 18x+9/1+4x L 18x 0 2x M ®) ,
_ X4+ex—-d<0,-5<x<3
_9<1+2x+/1+4x2> (4 30— 3)< 0 \ /
2 2% +2x+3=0 X +2x-15<0
o — -5 3
Crr+2 =0 .c=2,d=15
2
3
a+/3=—1,a/3=5
_a B _d+a+B+ P
SOR: B+1 Tar1 " (a+ DB+ 1) Self Test 2
2. 3 1 2x—1=x"=5x+p
_e+Pra+B £—Txapsl=0
of+a+ P+1 5 .
) b~ —4ac >0 (2differentroots,a#b)
=(06+ ﬁ) —2aﬁ+(a+ ﬂ) (_7)2_4(1)(p+1) >0
af+ (a+ p)+1 49-4p—-4>0
(—1)2—2(3)+(—1) —4p > 45
2
- 45
3 p<—
=+ (-D+1 4
2
3 _
=3 2 6kx =3xx_5
2 6k’ =3x -5
=-2 6k® =3x+5 =0
POR.:(—2& ) B _ of b*—4ac>0
T B+ Na+ 1) afra+ Bl (=3)" =4(6k)(5) >0
3 9120k >0
B (oo
i+(—1)+1 1320
2 k<
-1 40
.. New quadratic equation: x> + 2x+1=0
3 Xtk =kx+2x—4
3 4% -5x+7>6-x P—k+2)x+k+4=0
4> -5x+7-6+x>0 b*—4ac <0
4 —4x+1>0 [~k+2)P-4()(k+4) <0  —~T2 V12
2x-1>>0 R+dk+4-4k-16<0
xe R,xi% K-12<0
(k+[12)(k-[12) <0
4 (@) 2<f(0)<6 -fe<k< /12
6+3x—r=2 6+3x-2><6 2[3<k<2/3
X¥*=3x-4=<0 X¥=3x=0
x=-dHx+1H =<0 x(x=3)=0 Self Test 3
1 f) =0t —dx+s
f(x)=t{x2—%x+%]
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2

=3+

2
= o2t
t t

Axis of symmetry: x=—4 =x =%

2__y4
t

t=——

2
Maximum value =3

—£+s =3
t

&

2 f)=mx’—kx—10,-4 <m<2
The function has minimum point = m < 0
m is an integer, thus m = —2 (even number)

+s5=3

s==5

Fx) =-2x* —kx - 10
= —2(x2 +£x> -10
2

2 2
=—2[<x+i) —"—}—10
4) "6
2
=—2(x+ﬁ) +% 10
4) 73

Maximum value = -8

LT
8
k2
ra
K =16
= [16=%4

Since k<0, ... k=-4
Thus, f(x)=-2x>+4x—10

Maximum point = (— %, —8) =(1,-8)

y-intercept =-10

1
g4 (1,-8)

.

Range of f(x): f(x) < -8

3 f)=(x—k>+15
(a) Axis of symmetry, x =-2
Sok==-2
(b) Equation of axis of symmetry, x =—-2
(c) Whenx=0,
fO)=[0-(=2)F +15
=4+15
=19
= A0, 19)
(d) fx)=@x+2)*+15

The function f{x) when its graph reflected on the x-axis is

f)=—(x+2)*-15.

FULLY-WORKED SOLUTIONS

SPM Practice

Paper 1

1 (@) 3x%+3px—g=0
x2+px—%=0

S.OR:5+3=8=—p

p=-8

POR.:53)=-<Z

(b)

15=-4

W[ W

q =-45
3 +3px—qg=k

3% +3(=8)x—(-45) =k
32 -24x+45-k=0

b*—4ac <0

(24> —4(3)(45-k) <0
576540+ 12k <0

12k < -36
k<=3

2 (a) 22 +6x—1=2(x+m)*+n
2% +6x—1=2(x*+3x)—1

=2[(x+%)2—%]—1

2
=2(x+%) —%—1

2
=2<x+i> —H @
2 2

Compare @ with 2(x + m)* +n,

3 —px+5=0

SOR:m+n=p...®
POR.:mn=5...@
2% +12x—q =0

P+ex—L =0
2

S.O.R.:3m+3n=-6
m+n==2

From®, m+n
POR.: 3mx3n =—
9(5) =-

4 y—kx=4
y=4+kx.

q=-

=p
=2

S ole e

MO

y=x’—4x+5

d+kx=x*-4dx+5
Xokx-4x+1=0
X+@+bx+1=0

b* = 4ac < 0 (does not intersect)
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[~ + -4 )(1)<0
16+8k+k-4<0
E+8k+12<0
(k+6)(k+2)<0

\ )

-6 -2

L6 <k<-=2

5 y=x*+kx+h
(a) Roots=1,5
SOR.:1 +5=—k POR.:1X5=h
k=-6 h=5

(b) y=x>—6x+5
=(x-3)"-9+5
=(x-3)-4

(i) Graph reflected on the x-axis: y=—(x —3)* + 4
(ii) Graph reflected on the y-axis: y = (x +3)’ -4

6 f()=axX’+bx+c

=alx"+—x|+cC
a

2a 4a
Axis of symmetry:x -2
2a
-_b
Y
-b =2a
b=-2a..0

Intersects the x-axis: (5, 0)
fG6)=0
a(3)*+b(5)+c =0
25a+5b+c¢=0...@
At(2,5), f(2) =5
a2’ +bQ2)+c =5
da+2b+c=5...0
@-0:
2la+3b=-5
Substitute b =-2a,
2la+3(-2a) =-5

2la—-6a =-5
15a =-5
Y

3

Substitute a = —% intob=-2a,

b:z(—%)

3
From®, 4a+2b+c=5

1 2
4( 3>+2(3)+c—5
c=5

o f ) =—%x2 +%x+ 5
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7 b= 240;‘ ~ 3x" - 800 Alternative method
= —3x” + 240x — 800 b
= -3[x* — 80x] — 800 X ==
= 3[(x — 40)* — 40%] — 800 240
= 3(x — 40)* + 4 800 — 800 | ~ 2(=3)
= —3(x — 40)* + 4 000 =40
(a) Number of refrigerators P =240(40) — 3(40)* — 800
=40 =4000
(b) Maximum profit
=RM4 000

Paper 2

1 (a) Areaoftriangle = %(x -2)(3x+2)

50 = %(x ~2)(Bx+2)

(x-=2)(Bx+2)=100
3x%+2x—6x—4 =100
3x% —4x—104 =0 (Shown)

4+ [(C47—43)(=104)
= 2(3)
4t [1264

6
=6.59, -5.26 (not accepted)

(b) Area of triangle = %(x -2)(3x+2)
L3 ac_a

=2

Il 1] I Il 1l
=
|
\S]

W W W W W

=
1l
W

2 f(x)=-2x*+10x-9
=2(x*-5x)-9

45

=—2<x_£>2+§_9

2]t

5\ 7
= oy, 1
(x 2>+2

(a) Maximum value: f(x) = %

(b) Axis of symmetry: x =%

(c) Coordinates of maximum point = (%7 %)

y-intercept: x=0

£(0) =-9

=-1.323+2.5,1.323+2.5
=1.177,3.823
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(c) 4x*=3kx+5=0

y 5 7 H
(-2 2-ied o
A : 4 4
2] Let the roots of the equation = czand 3¢ (1 : 3)
S.O.R.: a+3a=%
1.18 3.82 3k
t X 4o =—
0 5 2
2 _3k
16
POR.:a(3 =3
_9/- o a)—z
2_5
Fx)=-22+10x-9 3o 1
2_ 5
3 (@) f@)=x’-px+p+3 “
On the x-axis: y =0 5
X-px+p+3=0 (x=i\fﬁ
b*—4dac >0 -
PP —4(D(p+3) >0 g Since k > 0, o> 0, thus o= >
P -dp—12>0 12
16 V12
5
MIRERT:
i) 6 2/3 3
16/5
<2 p>6ep< > § 6/3
‘P —z,p SP<pPLP-= D> : 8*’? 8‘/175
Sp1==2,p,=6 =—/= or
, 313 9
(b) 3x-1<2(5-x)+7 3x° < 5x
3x—1<10-2x+7 3x2-5x<0 The two roots = ¢, 3o
Sx <18 x(Bx=5)<0 E E
18 =—’3 [E—
<75 2[3 \2/3
O =—
o \ / 6 2
5 18
33 0 s
3
OSXSZ
3
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