FORM 4 CHAPTER 3 QUADRATIC FUNCTION
1995 (b) The curve y=kf (x) cuts the y-axis at

1. (a) Given 3x+2y-1=0, find the range of (0, 60). Given p =5, calculate
values of x if y < 5. (i) value of k,
(b) Find the range of values of n if (ii) the coordinate of the maximum
_____ 2n*+n>1. point of the curve without using

! the differentiation method or
! drawing a graph.

..........................................

2. Without using the differentiation method, ! (@) fx) =2+ @B +plx —3p i
or drawing a graph, find the maximum or {hJ (1) k=-4 :
minimum value of the function i (i) Maximum point = (1, {*4)
y =2(3x—-1)(x+1)-12x-1. Hence, sketch T T T T
the graph of the function y. 5. Find the range of the values of x if

(@) x(x+1)<2

= = e =

. 17
WMiniywuna valne = — Y

y ia) 2<x<1

i(b) x<=-1 o

1997

6. A quadratic function f(x)=2[(x—m)?+n],
B where m and n are constants has a
L SV minimum point P(6t,3t%).

(@) Express m and n in terms of t.

(b) If t =1, find the range of the values
of h so that the equation f(x)=k has
real roots.

s Bt B

3. (a) Find the range of the values of k so
that the equation x* +kx+2k -3=0
does not have a root.

(b) Prove that the roots of the equation
(1-p)x*+x+p=0 are real and

negative ifO<p<Ll

la) fx) = 2[(x — m)* + n] !
I = 2(x - m)’+ 2n '
: The minimum value of flx) :
| is 2nwhenx=m. |
i That is minimum point is (m, 2n).
i |
| |
| |
| |

1996

4. f(x)=0 is a quadratic equation which

has two different roots -3 and p.
(@) Write f(x) in the form of

ax* +bx+c=0. e =

P is (6t, 3t |

Hence, m = 6t, 2n = 3¢*

8 www.andrewchoo.edu.my



: B ~ 3 (c) State the coordinates of the
i(b) t=1fx)=k m=6n =5 minimum points of the graph
i 2[{x —mY¥ +nl =k | y = X* + 2kx + 6K .
i s 3 i
: 2ilx -6 + 2] = & : o et .
! lx )+2] ! @) vy =x"+ 2kx + 3k !
: ' ' 2 2 '
L 2a-12v + 36+ O] = & ! | =’ 4 kr v KR Bk
i 2 2 i i = (x + k) — B® + 3k i
E 2"~ 24x + T5 -k =0 : : Miviimumd value vy = —k* + 3k :
i If flx) =k hasreal roots | | - k24 3k =2 |
i | 52—4ar:-?:0i | k> + 3k -2=0 :
i (=24)" ~ 4(2)(75 ~ k) = 0 : . kP -3k +2=0 ;
i 576 — 600 + 8k = 0 | . (k =20k —-1)=0 ;
: 8k = 24: k=2 or k=1 =
! =3 ! p !
----------------------------------------- = | (b) B ok=ty=@+1t+2
| ' —_ T ap e 2 g |
7. Find the range of values of x if , I} k=2y=G+2"+2 ;
(@) 2(3x* -x)<1-x, | |
(b) 4y-1=5x and 2y > 3+x. i |
i i
E(a} 2(3x2—x)£1—xi ' '
! 6x> —2x +x -1 <0 ; ; ;
! 6x> -x -1 <0 ! ! !
! Bx+ D2-1 <0 ' !
! ) 1 1 ! ! !
| ence —— = x = — | | |
| o | |
i (b) 2y >3 +x | i |
i 1+ 5x i L () Miniumt povt = (—k, —k* + 3k) |
| Mg 23 i i P ey i
i 1+5x > 6+ 2 i N ’
! 3x > 5 ! 1998
i 5 i
i x = 3 ' % y
. .. ¥y=3x-27%+2p
8. Given y=x*+2kx+3k has a minimum | | Verte2r_grses
value of 5. //
(a) Without using the differentiation .
method, find the two possible values 0
of k.
(b) With the values of k, sketch on the
Salme axes, the two graphs for The diagram above shows the graph of a
y = X" +2kx+3K. curve y=x?+2x—-qgx+3 and
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y =3(x-2)* + 2p Which intersect at two
points on the x-axis. Find

(a) the values of p and q,

(b) the minimum values of the two

curves.
''''' Yoo y-BG-27e%p
\ y=x+2r—qgr+3
0 1§ 73 >*
(2,2p )
(a) y = 2+ 2c—gx + 3 @

1l

X+ (2 -gx+ 3

I

2
E;')2+3

e (250 - (2
“"m'tl'iMMM n,lf
[-(2532) - (252) + 3]

o —(25L) = 2

2-qg = 4
g =2+4=6
Fama (D, y= 22+ 2x-6x + 3
= x* —4x + 3

When y =0, x2-4x+3 = 0
x-1)(x-3 =0
x—=1=0 or x-3=0
x =1 or x=3

y=3&-2%+2p .. ®

Mi‘mﬂwum Pn‘vrl' (2, Qp)

Subcirtute porstt (L, 0) and (3, 0)

W (),
(1,0, 0 = 3(1-22+2
= 3+ 2p
2p = -3
_ 3
P=73
Or
(3, 0), 0=33B-22+2p
=3+ 2p
2p = -3
_ 3
P="3

x2+(2—q)x+(qu)z—(znq)2+f

) Qubetitute p = =3 sud g = 6 o 14
A AU fom{lﬁz kot H14 covve
-3
@ 2p) = [2.2(5H)]

= (2, -3)
[ _ (i:_(ij, - (2 ; q )z + 3]: [ - (22;6), - (%)’ + JJI
=@ -1y :

VR i
o, Tt’lf'k WA valne for oot tae
e 18 —3 and 1. !

10.(a) Given f(x)=4x*-1. Find the range of
values of x so that f(x) is always
positive.

(b) Find the range of values of x which
satisfies the inequality (x-2)* <(x-2).

I_ ______________________________________ =1
i (@) C[i’iﬂ flx) = —lx’ 1 and fix) 1K ﬂ'r\;aﬂdg pos ‘fTW|
; Co 42-1>0 |
(2¢ - 1) (.21 + l)
I 2x -1 =0 gy 2__\_' +1=0 !
| 1 1 I
| x = 9 ey x < _ ? |
L(h) Clven  (x — 2 < (x - 2) ,
i Watte x? —dx + 4 < x - 2 |
.1—4:c+4—x+2--~0
' x!—5x +6 <0 !
i x-2x-3 <0 i
| 2 <x <3 I
| I
i I
| I
| I
| I

y=lax-12+p
(1,8

0 3,0
The diagram shows the graph of a curve

=[a(x-1)* +b|. The point (1, 8) is the

maximum point of the curve. Find
(a) the values of a and b,
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(b) the range of values of y in the domain
1<x<4.

(a) 9+2x = 3

[ [
| xr = -3 |

Pt T T y ToTTTTr T T T T T ~l I d3x +4 < 19 I
A ! x < b !

l -3 <x<5h !

y=al x-1F+b I (b) Jy = 6 - 2x !

! o 6-2x¢) |

| - 3 |

[ y < 5 ' [

\ - - v [ (6 — 2x) [

J(3,0) : —3 < ) |

' [ 6-2x < 15 |

| 9 |

Sy’ | x = - 2 |

mumini pont (L-8) 2 i -

(a) UGMQJ gMmultaneoul Q[iyu-ﬁa,—}

13.Find the range of x if given
‘)C‘M{' (3, 0)

(Xx=2)(2x+3) > (x—2)(x+2).

y = afx-1%+0b
0=a@-12+b T o T =
0 =4d4a+b i (x "_233(21: +3) > (x - 2)x + 2)
_ — —_ 2
Palﬂfrl—’ 8;40' ...... @ | B z B g ; g - 4 E
| y - a(xl.., lf.+ bh : (x + 1){,; ~2) > 0 :
8 = a(l- 12+ _ :
b = -8 rsbx>2 |
Cubttifute b = -8 wfo
8 = —4a © 2000
a = 2 14.Without using the differentiation method
b) Tguadion i< y = '2<x - 1)~ Bli or drawing a graph, find the maximum or
Tor x=4,y = |2 (4 - 17 - 8§ i minimum value of the function
=|2@3)2-8| ! y =1+2x-3x*. Hence, find the
= |18 - 8] ! symmetrical axis of the graph of the
= | 10] ! function. _ _ _ ...
Pmm}f UJ y for doman 1 sx = 4! I y = 1+2x-3x% 1
s O0=y=10. ! P = Sf+2red !
: = -3(x2—-%x)+1 :
1999 _ | ) , 2 1, 1,
12.(a) Find the range of values of x so that | = Bl -Fx+ 5P -35r1+ li
n . : :
9+2x>3 and 19 > 3x+4 ! _ —3[x-1§}2—%]+1 |
(b) Given2x+3y =6, find the range of the : - 8@-ipsl :
values of x when y < 4. : 3 31 :
¢ Maximum value for y = lg |
|
I The axis of symmetry is x = 15 |
D e e e e e e e e e e e e e e e e e e —— e m d
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15.Find the range of the values of k so that
the straight line y =2x+k does not

intersect the curve x*> +y*>-6=0.

2+ (2x+kR)P-6 =
x?+4x?+dxk +R2-6 =
Px?+4kx + k2 -6 =

[
[

[

!

I Roots of two equation that does
i hot intersect
[
[
[
[
[

b*—4ac < 0
16k* — 4(5) (k*-6) < 0
16k% - 20k + 120 < O
-4k < -120
k* = 30

S |

16.(a) Sketch the graph of y =x*+2 for
-6 < x<4. Hence, state the range of
values of y.
(b) Show that the function 3x-2-2x* is
always negative for all real values of x.

!(a) (1) y=x*+2

0 4

|
]

12

i

'
i
|
1
1
1
L]
i
1
]
I
e
3]

The range of values of y O =y = 7

3x — 2 — 2x?
= —2x?+3x -2
If flx) = 0
~“2x*+3x-2 =0
b2 —4ac = 9-—-4(-2)-2)
= =7
Hence b2—4ac<0
There is no value of x when f{x) = 0|
Hence the function 3x — 2 — 2x%is i
always negative for all values of x.

:(b)  flx)
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