CHAPTER 9 MORE ABOUT EQUATIONS SECONDARY 4

Chapter 9 More About Equations
Supplementary Notes

Name: ( ) Class: F.4

9.1 Solving Simultaneous Equations by the Graphical Method

y

4 y=ax> +bx+c

O, v) v

P(s, t)

> X

0

Draw the graphs of the two equations in the same rectangular coordinate plane. The coordinates of the

points of intersection P and Q can give the solutions which are approximate values.

ie. (x,y)=(_£ , 1 ) or( u , vV )

Coordinates of the intersection(s) of the graphs

}

Solution(s) of simultaneous equations

Example
1. The figure shows the graphs of y=-x"+3 and y=2x+3, find the solutions of the
=—x"+3
simultaneous equations ye= using the graph.
y=2x+3

The coordinates of the points of intersection

of two graphs give the solutions of the

simultaneous equations.

X=0,-2
=3,
o )
(’X/\/)) = (03) o (-2, =) @
@ X=o X~ -L N X=0, =3
(I
972

9=

X

X=—, 3: =\
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2. Ineach of the following, solve the given simultaneous equations by adding a suitable straight line

to the figure.

(@ {y:x2 (2% o (%)

y=4
A o]
\ /
1T / )
\ /
L /
\ /
‘P4 )

(b) {y=—x2 (0,0) or (L/——k‘a)

y=-2x

\
\

x

N’ /,(}\ !

‘f'

3. (a) Draw the graphsof y=-x"—4x—-4 and y=-2x-3 for 4<x<

y=—x"—4x—4

y =% |- o =1 |-Y
y=-2x-3
X -2 0
y [ -3

(b) Hence solve the simultaneous equations {

("/ ‘l)

ARNERN
/ y=—x
EENEEA
/ \
/ s \
/ \ \\
9
z
K2
0
\
L% )
(3: =X ﬂ¢ H;
5 E\
— P —dx—4 \
o by graphical method. ‘1 ==ux-3
y=-2x-3
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4. (a) Draw the graphs of y=2x>+8x+6 and y=2x for 4<x<0. ‘?: 2x"+Ex1h
y=2x"+8x+6 ¥ 7
H /
x 4 | 3| 2| -1 0 ‘ £
ﬁ# £ V)':>)(
y=2x
x -1 0 1

7/

. . =2x"+8x+6 .
(b) Hence solve the simultaneous equations {y 2x et by graphical method.
y=2x
N 0 (0-&‘

SJGﬁmm

5. (a) Draw the graphs of y=-x"—-4x and 3x—4y+12=0 for 4<x<0.
y=-—x"—4x
X -4 | 3| 2| -1 0
y | 0 3% |3 o -
3x—4y+12=0 e et
X —4 0 i
y 0 3 l
%x-Wj—HL=\ / \
\

e

. . =—x’—4 . = =X
(b) Hence solve the simultaneous equations yeEme At by graphical method. \j X
3x—4y+12=0

— AI)TVDXTMG‘TL valug
(,—\tro) ay (—O'XI 1.\f)

]\ R ow. o newest o2

Gw. T N&-vu‘ o
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9.2 Solving Simultaneous Equations by the Algebraic Method

In this section, we are going to solve a pair of simultanoeous equations in two unknowns, in which one

equation is linear and the other equation is quadratic.

Solve {)’ =ax’ +bx+c ——— Quadratic Equation

y=mx+n

«——

Linear Equation

The algebraic method can give the exact solutions of the equations. The most commonly used algebraic

method is the method of substitution. &— -me\ amn ‘Q%m[[’:v\,, wth o un l(mow\.

Steps

=x"—5x+4
Example: Solve ey
y+x-1=0

1. Change one of the variable

tusuallyy) of the linear equation
as the subject.

y=x>=5x+4..(i)
y+x—1=0.......(i1)

From (ii), y=1—x...(iii)

2. Substitute the subject (y) into the
quadratic equation to eliminate
the variable ().

Put (Gii) into (i)
y=x"-5x+4

l-x=x"-5x+4

¥ —4x+3=0

3. Solve the quadratic equation in

one unknown x.

Solve x*—4x+3=0
(x=3)(x=1)=0

x=3 or x=1

4.  Substitute the value of x obtained
in step 3 into the equation formed
in step 1 to solve for another

variable y.

By substituting x =3 into (iii),
y=1-3=-2
By substituting x =1 into (iii),

y=1-1=0

5.  Write down the different sets of
solution of the simultaneous

equations.

(x,y)=(3,-2)or(1,0)
Note:

The solutions can also be expressed as:

x=3 x=1
or
y=-2 y=0
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Example
6. Solve the following simultaneous equations.
(a) xz—y+1=0 < (o (b) y=x2—5x+4 Ny
y=3—x -~-(v) y:l—x <~ ()
raﬂ( (~) e o, Pt (o T (Y
—2X = x> X+t
0(1.‘ (B_X)-'—l':o X 3' LI-
AX4X—- 2 =0 A - +3 =0
X= 3 ov l
X= - o |
Ken  x-3 j: —
ohrin X=-x, Y- 3-(2) =J
X = l . - 0
X = b.)

X = %— S awid ‘anﬁms

¢

© {37“")’:3 ) {x —2xy—4x=1

y+5=x"—x x—y=1
Y= 373X /)(=\‘|‘lj
2 -3ty =X"- %X (\‘*3)‘— >(t+\))-\)-"ﬂl’r\j)=\
A* xax—- Y =° (+ uj—r sj‘— 2\) - ,_\,)*— - &ﬂ) =
=-¢ & 2 _.\,J"/LH,)_\/:O
Whew X2y 9 \y Tﬁ LW( G-
X2 2 y= -3 b= -2
= -
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v s
2 2 4 . _ vt
© {6x y +4=0 ‘j“?’x"‘ / Aa = l’j;

y+1=2x
'j: 2X—|
bx- (2x-)"+ Yt =0
6% — (Yx*= Ex+() Y% <o

X+ x 3 20

A= \r—_ $1-3 = -X,(o
1one v salufim
x* -2y’ =8
@ {2x—y+4=0
|j—, 2x+ 4

1T

A= 20x+%)" -8 =°
A= 2 (eT* hx+(b) =} =0
- FKT- dax— Y
FxT+ 3ax + fo =0
A= N YT Mo
= -96 <o

2 e v goludtion
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(g) X" +xy—6=4x+2y=22

.{x%«b-s=z»~wu

lex—+ ;_\)-.22_ -+ (2)
(2): ZX+3=\(
Y= -2
Ar+ X (-2%) - b-22=0
X+ Ux =Xt - 2§ =0
x>+ ix ->§ =o
X" tx « 2% =o
x= t & ’[
koluv\ X"\(- ,V):5
when X = 3. v > -3

2 2 _
(h) x*-2y°=3x+dy=1 X =)

dx+ Lﬂ)-—\
- 3%
1S
. S3X %
«—L(H+):!

K- 5 (=307 =

8
Rx>— (\- bx «{x™) =

-XL+ ‘)x_ci-_o

;x*\kj:\

(.

XL‘ Ex +ﬂ =0
X3
. 1-33

‘) S = -2
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Number of Intersections between a Straight Line and a Quadratic Curve

Consider the simultaneous equations {

y=ax’+bx+c

y=mx+n

By substituting (2) into (1), we have

mx+n=ax2+bx+y

ax* +(b—m)x+(c—n)=0

s

n(3)

-

K- ool o ilerection

When we use graphical method to solve simultaneous equations in which one is linear and one is

quadratic, there are 3 cases about the intersection:

Case 1

Case 2

Case 3

Two points of

intersection

_‘—ovd/\l/f
tnvv

One point of intersection

No points of intersection

No. of real solutions

2 distinct real solutions

1 real solution

No real solutions

Discriminant (A) of

5 A>0 A=0 A<0
ax"+(b-m)x+(c—n)=0
Example
) ) y=x"-2x-1 i
7.  Let k be a constant. If the simultaneous equations Aok have only one real solution,
y=ax—
find £.
/XZ—Q_X—\ = x -\:
X"—bx+ k- =o
A by S Ck-y =0

36 - bt =

L:[o
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: : =2x" +hkx+5 .
8. Let k be a constant. The simultaneous equations {y * ‘ have only one real solution.
xX—-y=
(a) Find k. w) N L -3

(b) Solve the simultaneous equations.
27+ 2kt 1y =°

(a) v: x-k

X = -3
AL = W kx+§ Y - -2 -3 = —tb
0 = ax= Ck-ux + Stk hein ‘ﬁ‘—’3
Ao, (k—)= a5tk =o 2" = bx 2 = o
k- 2kt — %o gk =0 X= |
ek -37 = y = - =3 =%

‘<‘-\5 ~ —3

9. The quadratic curve y=x"—4x and the line y=mx—9 intersect at only one point P. It is
known that the line y =mx—9 has a positive slope.

(a) Find the value of m.

(b) Find the coordinates of P. ) m-2

(%) %% Yx-= w\x,“ /XL—G'X-F% =6
Kz‘%%—VV\XJci:o X=3
X = Cm—&%)rXJr‘-_o \3:1-5—7 - =3

AiO _. :F: ()«"'})

Fme\)]™- 4 g =0
(m+4>" = 3b
YVH-\t = b o~ W‘W -=b

wm=2 o wm= —lo UQJ')
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10. It is given that the straight line y=2x+k cuts the graph of y=x’—6x+7 at two distinct
points 4 and B.

( (a) Express the coordinates of the mid-point of 4B in terms of k.
33 (b) Ifthe straight line x+y+16=0 bisects the line segment 4B, find the value(s) of &.

Recall:

The x-coordinate of the mid-point = %

(& oytk= X~ bxt T

0= x"—¥x+ F-k

T
X Coord ft' KB
X~ toord &{L m'(t\-‘)o“,w" r% KB
e

2L

—

|
=
Ly ed g owd- e, AR = ek - g+k

Lowid-pat of AR S Ct, 8tk)
(y  The ﬁw&)}%ﬂ* i /Jc+v‘+ |6=o0 Yasszs -(—km& —ths
m&wm & ke
b Ytk b =0
-
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11. It is given that the line y=4x—k cuts the graph of y=—x"+2x-3 at two distinct points 4
and B.

(a) Express the coordinates of the mid-point of 4B in terms of k.
(b) Iftheline 5x—2y=11 bisects the line segment 4B, find the value(s) of .

(4, Gx-\ = -x*+ 2x -3
K> 42K+ 3k =0
K-~ Card. tff m‘té—{)o'm’f 4 N - -ZT AR
|olerd f ol p o AB= LL-k
=tk
SR B S e 3
&) et x=, \jt‘&f\ﬁ
§Gy =2 (-%-k)y =1
“F+ g2k =0
k=4
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12. The equation of the parabola I" is y =x’+kx+k, where kis a constant.
Denote the straight line y=—-4x+3 by L.

(a) Provethat L and I' intersect at two distinct points. P"VL A>o.

(b) Suppose the points of intersection of L and I" are 4 and B. Find the x-coordinate of the
mid-point of AB in terms of k.

() 4(”“? k’X ‘('\( = —Yxt3

ATtk fyxck-3 =0
A= G Sy Y1 ded)

= b+ gk o« (- L+ >

LR S

= k> g+ G2y

= (k= L)"-&-z%
7 2y

b “MA, T 7M_WCQT 4\"\' “LA QV(S—"(\M,‘( ?\_(vy [

» X~ (opd 5& M- (ﬂﬂ (f AB
- ety

2
I

\f

—le-y

2
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13. The equation of the parabola I" is y =x’+kx+2k , where k is a constant.
Denote the straight line y=4x+12 by L.

(a) Provethat L and I" must have at least one point of intersection

A7 o
(b) Suppose L and I' intersect at two distinct points 4 and B. If the mid-point of AB lies on the
straight line x =—1, find £.
(*)

A kvt k= bixtia

A+ k- x + ak-w =o

A= (k-4 - & k)
k- gk« - gk + &f

- kb < bY

(-\‘“X)L / 70

\

\. A.wc\ T lmv»{t l‘\/-vc a.‘[' ﬂu.ff one f:"—'— ‘T TV’\'(_%&?M
(b x-Cod & widpidf 4 A
. =ty
( i B
—k+

p

(

o ﬂ = —|

—*+t 4=
k=6
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Application Problems
14. A two-digit positive integer is increased by 36 when its digits are reversed. The square of the tens

digit is 2 greater than the units digit. Find the original integer.

lep be  Hw o\'(s'(‘t and 9 e  ware &()f[

kl_l:j o Pt ) %y S
lo/x—endrzé: (oh+ X a (= 2+ Y=o
ﬁ’x—‘iv)—‘r 3p o _x*= KX+ b=o
K-y o X=X~ h=>o

X = —L(Y(}_) o 3

- \): Y- 2 = 3
Ms‘u«*\ Wby = 33[

15. A wire of length 40 cm is cut into 2 pieces which are then bent to form 2 squares of sides x cm

and y cm respectively, where x < y. If the total area of the two squares is 58 cm?, find x and y.

i+ g = o ) w
/X-{'\): \o

X"+ ‘j”'— 9%

X"+ (lo-X)Y = vy

X* 4 loo- X+ X = XX
WX T— 20X + b =o

2

X

— (X —(—’l—‘ =9

/x'fB,V)::}

Prepared by KC CHU | 14



CHAPTER 9 MORE ABOUT EQUATIONS SECONDARY 4

9.3 Solving Equations that Can be Transformed into Quadratic Equations

A. Fractional Equations

N . . . I 1 : :
Equations involving algebraic fractions such as —+ e 1, etc. are called fractional equations. We
X x-

can transform them into quadratic equations by multiplying both sides of the equation by the L.C.M.

of all the denominators.

Steps Example: Solve a1 1.
x x-1
1. Convert the fractions to fractions with the same 4(x-1) X
denominator. X(x-1) x(x-1) !
dx—-4-x 1
x(x-1)
2. Multiply both sides of the equation by a suitable algebraic Ax—4—x=x(x-1)

expression to get rid of the denominator
P & dx—4-x=x"-x

X' —4x+4=0
3. We can get a quadratic equation. 2 —dx+4=0
(x—-2)(x—-2)=0

x=2 (repeated)

X% | If the solution makes some denominators in the original equation zero, it should be rejected.

Example
16. Solve the following equations.
3 4 1 3 1
——-=1 b) ——— =—
@) x x+1 ®) x=3 x+2 2
3 Y\ = alxt)
X (x4 (’; = > * At2 - 3(x-3)
T2
2(x+) = ¥x = AP+ X &-3) (x+2)
3-x = X+ X —2X (| N
‘l. _ = z
¥+ 2x—-3 =0 Xox=b .
(X+3)x1) = 0 R e
X3 o) N

(x+3[>(x-tr)-.o
x=3 « %
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\ X+3, -3
12 2 2 3
© e as ! @ st
fx = 2(x+3)
N = 2(x-3)+ 3(x+3)
A9 = -\
le-2x - b= ™ x*3) (x-2)
X'+ 2x -1y =2 zx-()—k;X*K
(x+5)(x-3) =0 P -
Xz - (v -
! o 3 ”J) K’X‘('}Z-'xl""g
K+yx - | =0
A= ~ |
17. Solve + 1 =X = — (X—=\)
' x> —x 4(1—x)_4' B

KIX—\)

( \

—

L
x(x-) 4x-uo

L - % |

kx(x-0) %
b-4x = W Ux

th =\

§=x"

x: 12
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B. Equations of Higher Degree ( with 5\7&01“7& rfﬁzf ns )
By suitable substitution, some equations of degrees higher than 2 can be transformed into quadratic
equations.

~ N — L
Example y L &v\o\c\w\ (C —Etw‘hm v X
18. Solve x*+2:-3=0. A = (&) J
Sol: Let u =x".The original equation can be written as (/X,_):.—‘_ S (X"L_ -0
W4 2u—-3 =0 N
3 Dd(x =) =0
W+ 3)u=-V) =9 . .
w=-3 o~ u=) A= > gy v XE
X* = -3 (Nj,) o~ ’)(a'tl X = 1|
x=2|
19. Solve the following equations.
(@) x*=5x"+4=0 (b) x°+63x-64=0
(X7~ &xr Y=o (a3~ 634~ 4} =o
(AT-$HW=D =0 A7+ 6 ) (x3= 1) =0
X‘:\f o ’XL:‘ Xz:—\\f o ’XB:|
=12, | x= =Y o~ |
(c) 4x*+3x>-1=0 (d) 8x*-7x'-1=0
Lix*) « 3x" —| =o O K
3 -
(4x>-1) O t) = o (RA7+ D (x"=1) ==
3 _ L 3.
XL=‘T(_ o X | (”j‘) 9(«- i o~ 4(7( I\
= _ o =
- L 2
: + >
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20. Solve the following equations. (Leave your answers in surd form if necessary.)

% (a) x"+63x*—64x=0 (b) x°+2x’-8x=0
K 387 -6 =0 X A (x Y+ax™— §) =o
x(x'+ b3 6%) =o «[(«‘)U a3 [ =e
Xloe)~ B3x7- 6y ] - a (x4 (-2) = e
x (%=1) (K+4Y) =o K=0 o X'=-Y o o aT=x

- 33 5:_&
X=0 & X' = & X \f Ko o x=+[o

(€) (x*=5x)*+3(x*—5x)—54=0 \_Q:‘ we - ¥
K- +PHOT-Yetb) =0 WA 3 5y =
X-ixe{ oo mweat +9)y(m-b) =0
b= US4 (x+\)(X-b) =0

W= - ~ wu=b
':——‘\/(o X=— o 6 i

o vee| ol KX = -4 o~ &=EX =

X S’><+1to o K —¥X~6 =0
=€ 4 (xtHx-6) =0

= -1l K== o &
Vv vm\ Co\h"ﬁw\

Prepared by KC CHU | 18



CHAPTER 9 MORE ABOUT EQUATIONS SECONDARY 4

C. Equations with Square Root Signs Jk[, = t2 o JT[’ = -2

In solving an equation with a square root sign, we can transpose the term with the square root sign to

one side of the equation, and then square both sides of the equation.

As unwanted roots may be created in this process, we need to check whether the roots obtained satisfy

—

X-LK(H-‘-LJLH‘—\:)_“"Z \:L,?Eo

the origin equation.

_ —_— 2
Example X = (JX )
. . &V\‘SL‘?ﬁL P I X
21. Solve the following equations. ( (%"‘T‘

@ x—6x+8=0 <— CubsTiaflon —> (b) 8x+24x-1=0
(2 SV ™ 3QAx) + 2Ix -1 =o

e bt Lo (U1 Tk «l) =

M=2) (w=Y) =0 Boet o I -5 (rej)
U™ 2 or \{» n _—

j—x:l o~ —)-C:\lL L x= %f
X= 1 =\ o X- $ = 1b 1 <« reﬂ‘ﬁw Sz-‘-‘“ mfl‘

() x—+2x—-1=8 & Yumt r(l]n?ﬂj S () 10-2dx-2=x

Gorber=w e D
- =6 * —
&= Lx Jax— t 4% (x-1) = b} A et
X~ 3 :J’X'| ,00_ >ox + X;._: ‘+ (,)(—2,)
(K=8) = 2x— )
K- 1bx + bY < ax+\ =0 IOQ»NX““X —\¥x «§ =
Xt——‘&x—i’ QX =0 X -7—%)\ —- (OX =q
(<= ) x=§) =° x—b )(x13) =o

- <:) Cret-
Tx 3 & ‘j) x=b o 13 (“})
‘rv X —.:,\r

LHS - (g J\S -

= - ﬁ Prepared by KC CHU | 19
3



X - 6lx + B=o
A+ = blx
(x+3)" = (bIx)
X+ b+ bY = 3bx
Y- 2000 +6L =0

(K-Y)(x~1b) =0
/XZLf o (b

§x+2]x - = o

LJ;(': | — ZK
(Ix)"= G- 8"
kx = (= ihx + bYx”

6‘4’(1— 20X ~f-l =)
(lbx—D(Yx —1) =0

X= o o Xi“&f ('ej—)
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D. Exponential Equations ( Wwith Se%‘l‘ht ff\ﬁ'cm)

By using the laws of indices and suitable substitution, some exponential equations can be reduced to

quadratic equations. 4% - (&" )X a X a”*>o
Example
22. Solve the following equations. Q "~ ‘flm
MA/\" (
(Give the answer correct to 3 significant figures if necessary.) (‘FM X
(a) 2(2*)-3(2")+1=0 (b) 5% -30(5")+125=0 J ™
> X X &
2(3%) -3(7 4| =0 7)) -2y A1 =0
oS X
w2 (FA55-5) = 0
D.\Aa.- ;\4-(" e \\—X: ‘/S g 67‘ _/1/
@u—1)n-1) = o
\ X‘- 9 Y \

' M"‘

()" = G (i)

v

(c) 4°-2"-56=0 (d) 1.21"-10(1.1)+24=0

(2)7- Y- ¢h =0 AV = (o (-17) 1 2Y =0

E*+H-§) o (= %) hpx- k) =»
N N ALY

(_mj.) XLSH’ /Q-)W & X R»}l-l= L)L
Ko les o 10
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@y=37=7 ¥

(e) 2(2*)—5—%=0 H 9"+739)-2=0
X 19 +33) -2 =0
(@ —§ (") -3 =0 135+ 3 -» = 0
2601 ] (F-3)=o [16%-2] () =
Xo = 3% = -\ (vg-)
?_X: "52‘ ov ?—x___s k a' N . 7
(vej,) xhg3 s A

JAB). X = Qﬁ% */Q,qu
X =38 X = —R:}

E. Logarithmic Equations
By using the properties of logarithms and suitable substitution, some logarithmic equations can be

reduced to quadratic equations.

Example ‘ ~ ﬂ/\
23. Solve the following equations. %WAVQTL(_ Q{"‘:h""\ fn 3 A
«
(a) (logx)*—6logx+8=0 (b) (log, x)* —log, x* +4=0

(D0 Uy - ™ b dgor ¥
ﬂ»s)(=1 oY QrSX’\" dpsl)ﬁﬁ)__‘)"':o
X-‘—\o" o X=\°* /QPS;X‘.’}‘

Xz (oo looos X=3 =<]
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24. Solve the following expressions.

(a) log(2x—1)+log(x—1)=1
L> [ex=b(x=)]=1
2X -ux—xt| = o
2XT- 31X —T * o
(x=23)(x+t3) =0
X=2 o Xz-%: (v(j’)

+ LA
logx+3 logx-3

Lax-3+ Lt (Qgn+3)
%3’““3)(&) x-3)

ﬂ»gx-i-\- ‘+,°-)><* 12
(,QASX)L'C‘

25. Solve

= —

(b) log, x—log,(x* —21)=-2

Ls,

¢ x| = —desx) |

(,QFBX);T'YQNBX =
/Q,Bx (stx“'x) =°

,Q,.SX = 0 st
X=10° or fot
X=( & —

’D”SX = -y

X
x*-1

X -~
-2

=-2

_ % 4L

’X"——z—[ B (f“
Lx = X— ’—\

X - X —).«l = o
(X 3)0(—3[) =9
x=-3 L)) o x= 7

Prepared by KC CHU | 22



CHAPTER 9 MORE ABOUT EQUATIONS

SECONDARY 4

- | -1 € Gsk &

F. Trigonometric Equations T N L€ Gk <l

Some trigonometric equations can be reduced to quadratic equations first and then be solved.
Example S R

26. Solve the following equations, where 0°<x <360°.

T d
(a) 2sin’*x—3sinx—2=0 (b) 4cos’x—4cosx—3=0

(28iwx41) (Sinx =) =0 (20sx 41y (2tsx—2) = o

. .4 ‘ .
SaX "L o gimx =1L (vcl.) Casx = ..iz’ o CaEK = (%j )
A= 1Fo'+ sm' s dby- s s =10 — e 5 18074 ey
X = 2lo7 3} K = 1, 2o
(c) 2sin’x—7sinx—4=0 (d) tan’x=tanx
K?-gw\)c —-(»\) (S\IV\X‘ \f) =0 -tN/\X | )(
- 4 - -
SW\X == T & “‘V\X :\t' ('V(')‘) -(.G\wly - —taux - o
- : L . oS -
X = 'KQ T S S, ;k‘) - Sw 7§ -to\V\X (*&V\x - ) - O
= 2o, 330 me =0 & e = |

K=o Re o 356, TAM“[/ (Ro 4 To |
A< ot Uy, B, 2y, 3

X S}V\x = o X= o ( ‘Z‘{/ 2'“6.
c,)x: \ X = o 36"

—&GW\X -0 X =0, (33 3B°§
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27. Solve the following equations, where 0°<x <360°.

& excude 3bo”

(Give the answers correct to 1 decimal place if necessary.)

(a) 2cos’x=3-3sinx
z(l— Sntx )= 3~ 3in X
2-28mx = 3 —3¢inx

28m>X —3sSmxt|] =0
(28X =) (Snx =) =0

S\W\X:J;_ &  Sinx > |

- (
- A=t L . -t =
X - s‘V\ S, |KO S 2,

= go., C)b. , ‘I‘)‘

(b) 2sin*x—cosx=1
2(\= Cesx ) - Casx =

2 - D_CnS)'X — CASX - =

D (st x + Casx — =09

Lz_cc)ﬁ~\)(c~°5x‘”) =9

Cosk = 5 O

X2 Cos™! ‘;/ 3 bo -

= ()o', Ko vo

9

(AX > CosX } X

CesX = SinX

SAA 5 Cos™X
S j \/

Ces™ > ¢in>4

s x

Cos "X

CosK = — |

_ N
Cas ™ J;/ (go

\

1

\- Cs™%
|- Sla™ X
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(c) 2sin® x+cosx=cos’ x

2= 2Les*x 4 Lo X = Cestx

\
o

3Cn"%x — CSX - 2
(5 Css % -('L) (bs)(——l)

\"
(4

2
Csx = -3 &  Cssx

(d) 3sin?x+2sinxcosx—cos?x =0 20 +2ab -~ b =0
(Bsinx = ox ) (Sink + tarx ) =0 Qa-b)(nth) =0
35X — CsX =0 o~ SInK = C-5K = O

3sinx = GCs5K sinx =~ C=(X

-\)N‘K ) L_; fomx. = =\

By Bt By e ey, 2b
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9.4 Solving Problems Leading to Quadratic Equations

Example
28. A group of graduates plans to spend $4800 for the re-union party. When 2 more graduates confirm

to join the party, each graduate in the original group can pay $10 less. Find the number of

graduates in the original group.

Lot & bt nig“fm\ Wo. tf dew‘\'t‘u_
l(-&oo Y Roo

x  Ax+e
koo (X+2) — YR = [o A (X+2)
GRoox + Fhoo — Lfoox = (oA™+ 20X

D= 4"+t ’7‘0

= \o

o = Q(fgx)(’(";°)
A= -3 (ch,) o 20

29. Jack cycles from place A to place B at a constant speed. If he increases his speed by 3 km/h, he
will arrive at B half an hour earlier. Given that the distance between 4 and B is 30 km, find Jack’s

original cycling speed.

LU(, /ka‘/b\ be T N]S‘Mt—\ Ojc,\"wj waL

20 201
- - 2
X Xt3
3o (\(—{-g) - 30X L
K (X+3) =

o x» = A <t 3ix

o = xr+ 3x — (fo
(/)(—(—I\\’) (x-12)

\)

O

x = -y (v(j.) o |z
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SECONDARY 4
30. Watch A and Watch B are worth $1 % and W present respectively. The depreciation

rates of watch A and watch B are 10% and 19% respectively. After how many years will the total
value of the two watches be $10800? (Round up the answer correct to the nearest integer.)

La:kv\l,&—\'h_w-% ‘QU"A

\2000 X

oi“'(' (bOOOXO.?]M = logor;

ox 0§ fox @97 7 27
40><(o$“)‘+ Jox 0"~ %3 =0

08" = 0.5+ 8} 19543

n < JN\ o ¥+ 81813
e

n- 3
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