i

ATENTBOOK OF
? &
Mathematics
A7

]

— - - - —

1 bt

022,0) ( ‘

KHYBER PAKHTUNKHWA
TEXTBOOK BOARD PESHAWAR




&

= o

blle off

_- Quratic Euations
2 Theory of Quadratic Equations 22
t.3 Variations 50
4 Partial Fractions 71
5 Sets and Functions 84
6 Basic Statistics 120
7 Introduction to Trigonometry 162
8 Projection of a Side of a Triangle 193
9 Chords of a Circle 202
10 Tangent to a Circle 212
11 Chords and Arcs 225
12 Angle in a Segment of a Circle 238
13 Practical Geometry 250
Answers 270
Glossary 296
Index 306"

- Mathematics X

_

In this unit the students will

@
@

=4

@

@)

®
()]
@

SD]\'E !eClPIOCa] equa"ons Ofﬂlﬂ Wpe a[,‘l +-_]+b(x_‘ —
. X

]
+¢=0.

QUADRATIC
EQUATIONS

‘ be able
Define a quadratic equation, -

Solve a quadratic equation in one variable by
¢ 'Factorization
©  Completing square method

Use method of completing square to derive the quadratic formula

Use the quadratic formula to solve quadratic equations

S H r 0
olve equations, reducible to quadratic form, of the type; ax*+ by?

Solve the equations of the type: ap (x) + b =c
: Pl

x

Solve equations of the type:
O Jax+b=cx+d.

O Jx+a+Jx+b=x+c.

0 J.r’ +Prem+x’+ prén=gq,

+c =0,

Solve exponential equations in which the variables oceur in exponents
Solve equations of the type (x+a)(x+ b)(x+¢)(x+d) =k where a+b=c+d.

v+ bx e

/ “t'ﬁbl "'an : Expression set I
equal to 0
- 2. - Quadratic term

| \x: bx\/b'- 4ac | | e

\ 2a Linear term

™,

S ~ Constant te

Mathematics 3



rin
Ri
Si
Kk

Pri
Wi
En
P

Unit 1 Quadrotic Equations

Balls, Arrows, Missiles and Stones
When you throw a ball (or shoot an arrow, fire a_missille
or throw a stong) it goes up into the air, slowing as it
iravels, then comes down again faster and faster ...

_and a Quadratic Equation tells you its position at all

times!

Quadratic Eguations arc useful in many other areas:

For a parabolic mirror, a reflecting telescope OF @
satellite dish, the shape is defined by a quadratic

equation.

Quadratic equations arc also needed when studying

lenses and curved mirrors.
Many questions involving
need quadratic equations.

Quadratic equation

A quadratic equation in one variable is an equat
ax’ +bx +ec=0,wherea, b, and ¢, arereal numbersand a#0.
P

time, distance and speed

the form

jon that can be written in

The name Quadratic comes
from"quad"meaning square
because the highest power
ofthe variableis 2.

this makes il Quadratic

—

:'.‘.': K o 3= 0

s include
0, and x’=3x+l.

Examples of quadratic equation
0, 2x*-3=0, P¥+2x=

Y ax+l=
Solution of quadratic equations
Allthose values of the variable for which the given equation is true are called solution or roots
of the equation, and the set of all solutions is called solution sel.
x=3andx=-3, hence x =3 and

the quadratic equation ¥ —9=0istrueonly for

of the quadratic equation x¥'~9=0and {3,—3} is the solution

For example,
y=-3 are the solutions or roots

set.
We may solve quadratic equations by the following methods.

(a) by factorization
(b) by completing the square
(c) by quadratic formula

Mathematics X

Unit 1 Quadratic Equations . .
uation by factorization to it

A quadratic equatj e ' 2
ik quation can easj
is illustrated in th an casily be solved b YT e
e followin y splitting it in fa Th .
2 examples: ctors. The factorization meth
: od

ol -I" L |“ SOI i
1 Ving a quadratic equation with factorization
Solve each quadratj i eck vou e' u
lic equation by factdffmiefCh
ais your results

) 22 +2%—11=
e ) 126 (s
£

Solution R 4
(i) Start by writi :
Y writing the equation iff the formA® + br +¢ = 0

2%+ 2 - 1] =1 i |

H given equation
i = U e

im0 : subtract | from cach side
= divide each si f ional
g e s ch side by 2 (optional step)
x+3=0 .
: -3_ or x-2=0 zero-product property

or x=2 solve

These soluti
ion can be checked by substituting them in the given equati
on.

2
-3 +24(-3)-11 =1 2020 +2(2)-11 =1

O, _ 1=1 (true) 1=1 (true)
rite the equation in the form att +bt+c=0
0 l'Zfl‘= t+1 given equation
2" -t-1=0 subtract 1and |
(3t=1)4t+1)=0 lactorize
it-1=0 or 4+ 1=0 zero-product property
1 -1 '
t= = or = — solve
; 3 solve

To check these solutions, substitute them intothe given equation.
(5 Try This PR
i Solve the following u[uat'msl
| (i).a’+Ta-8=0

| (ii). 6p° + Tp-20=0




- . . Unit 1 Quadratic Equations

D IES -
A ball is thrown straight up, from 3 m above the ground with a velocity of 14 m/s. When
| doesithit the ground?
= Solution .
Al We can work out its height by adding up these three things:

. The BIght SUATES B 3 T: vecevreeevssssrssnssesssssssessessses s s s s 3
_E It travels upwards at 14 meters per second (14 MVS): ..cievmemermsennmennssssssisssins 14t
Re Gravity pulls it down, changing its position by about 5 m per second squared: ...—5¢% -

C s
_k Add them up :ﬂd ;he I;::‘ighl5 Tiat any time ¢ is: Fmﬂ: g ti‘;e AW,

5 i =3+ 4t -
u; And the ball will hit the ground when the height is zero:
3+ 14t-5¢=0 I T S S
Rl Or 58— 14t-3=0. H —p3-t 7 1
2- Which is a quadratic equation. e /
N Letwssoleit. jiﬁ.'";fi_g';'f_"_f_!_j.‘inx v
B Replace the middle term with —15 and | it ] R - i !
v e~ S-15t+t-3=0 E i | 4
W St(t—3)+ 1(t-3)=0 I S
o (5t+ 1)(t-3)=0 '
2 And the two solutions are: ] g i 10 |
) 5t+1=0or t-3=0 | 5
3 t=—0.2 or t=3 & FNTEL
1 The "t=-0.2" is a negative time which is T
- impossible in our case. : 1L :l;,u t l, _
! The "t = 3" is the answer we want: %_ f i S [ l__
9 e A

* The ball hits the ground after 3 seconds!

| (0,3) says when t=0(at the star) the ballisat3m.
3

E

,0) says that at 3 seconds the ball is at ground level.

Study Tip

The examples in the text are carefully chosen to prepare you for success with the exercise sets.
Study the step-by-step solutions of the examples, noting the substitutions and explanations. The
time you spend studying the examples will save your valuable time when you do your homework.
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Unit 1 Quadratic Equations

Some quadratic

S50

For examp] i
Ple, the quadratic equation x* + fy =

€q

1

; equations g ; S SRR
lution by factorization, r¢ not easily factorized and hence it js not easy to find their

uatio = o : -
N canbe solved by completing the wuamcn:::::':é be easily factorized, Such quadratic

L

'y
1[53
X+ b= +E — app?
(1P T
x+=b|=|=p| -
[ 2 ] [2b] i
1 Tl
I+—h=+ [_z.b] -
1 4
x===bt | -b| -
3 [zb) ¢
(33 Try This
What must be added to obtainaperfect square? (i), ¥+35¢v (i) g'-4q

(i) Write the quadratic equation in its standard form.

(ll) Divide both sides of the equation by the co-efficient of x” if it is other than 1.

(iii). Shift the constant term to the right-hand side of the equation.

(iv). Square halfthe co-efficient of xand add the square to both sides.

(v). Write the left-hand side of the equation as a perfect square and simplify the

right-hand side. _
(vi). Take square root of both sides of the equation and solve the resulting equation to

find the solutions of the equation.

NOTHEORISAEER -




Jnit 1 Quadratic Equations ' .
. . . Uni | Unit 1 Quadratic Eations .

DE - - » '
3 e b s e S Using the quadratic formula
A Solve cach equation Solve the equation 32 Gr+2=0
oSy +0=0 Solution i i
— Solution h Leta=3 b=—6andc=2 : L:: :;::zil:; CHIFCTII%T
At . . = I Pl o (TR &
\ut Start by writing the equation in the form = ke=d. L bi m ity cqum;:; n{sm;;gg
; x=2EVb —dac _
O -8+ 9=0 given equation " E 3 quadratic formula | PYstep
2l v —-8{r=-9 subtract 9 from each side (LK Avoid Errors - 2 -0r+4=0
o N g g When completing i_hr: “_=w : :
ev F-8r+l6=-9+16 add| - : = —| =16 square to solve an equation 26) . substitute for a, b and ¢
G b e make sure that s o
K (x - H=7 the perfect square o the coeflicientofx"is | 2 612 e @&,, v This .
b v—4=2 7 square root property e vouadd the term (b/2) to 6 simplify Ive :
c ] e : both sides of the ] m 4-1'1"'3.\:—2:[)
. x=4 +47 add 4 to cach side equation. x=]+ ﬁ ’ (ii). 9" -42¢x+49 =0
f i i i) 5¢ - 10k + 1320
n  [EEJ Quadratic formula anple (B _ -1 0
_ {i g ic jonisar +br +c=0,w 1 numbers " |
The general form of quadratic equationis av” = bx + ¢ =0, where a, band ¢ are real nu PR ot
4 and “a" is not equal to zero. By using completing the square method we can derive the i oulI:;:t‘ :’piece ofl'[slt%e gal_l'f:lj :: pt;n of a gr;le\; product they are launching. The frame will be |
| adratic formula for the solution of all quadratic equations. : pthe weight down, the final area should bo 28 om’ The I
i qmdﬂ_ e q of the frame has to be 11 cm by 6 cm. What should the width x of the metal be? e Tholec |
; S ft th term to the right of the equation Solution , Area of steel before cutting: A= |
axt + by =-— shift the constant term to the rig ce & - |
I T R Area=(11 +2x) x (6 + 2x) cm® =4x* +34x +66cm® g i — |
X+ E,\. =-— divide all terms of both sides by a. Area of stfc] after cutting out the 11 x 6 middle: = |
| a a Area = 4x" + 34x + 66 - 66 = 4 + 34y 5 i
b) b b Since the area equals 28 cm”. * . - |
Add = 7 tar hoth sides ol the equation. PP 4
b b . g > Or2v 4 17x - 14=0.Herea=2,b=17andc = 14 #
. ; _
=l - i
4 47 a . ~btb —dac L ,
b) b -dac | g 2a i
= x+ : = 4 - :
b 5 ~(17)£(17) -4(2)(-14) J
t _dac b* —4ac x= e PR, : .
= T+ -b— =+ b ?a =+ . 2(2} ubstitire the vala e AT |
2a 4a da° = |
_ —17£4401 _— 2a
b b’ —4ac X= Z i
= r==—2=% = | 4
e r___.,a x is about -9.3 or 0.8
P ichi i ic fi The neeative value of ¥ mak Sense, § answer is:
= F= .__bi_b__ti-a_-: Which is the required quadratic formula. The negative value of ¥ make no sensc, so the answe
' i x = 0.8 cm (approx.)

| Lathenatios N -_"ﬂ‘f-*:ﬁmﬂpnp‘_qiﬂl .E .:‘ = e e __‘:i* T }ﬂ_:fk%:ﬁgl'em:ian*RA“—E}:?.; ¥t o
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- Unit 1 Quadratic Equations

' Ex_e_rt_:ise 1.1

\‘-—--'-._.1
Solve each of the folloWing equations by factorization.
W Aescpd=0 | G -3=4
) g ) -
. (iii}.x.:+§x—~lﬂ=0r,-' i I\’]-6x2-]3.r_+5—0

W). 3@ -1)=dec+1), (D) x(Bx-5)= - 6)x—-"T)
*. Solve gach of the follo i'mg equations by completing the square.
(}f o+ 6x-40= (ii). - 10x+11=0
(iii). 48 +12x=0 (iv). 5 10x—840=0
f,{vif’faf—&n %éu Vi) Ge=1D(x+3)=5x+2)-3
Solve each of the following equations by quadratic formula.
(i), ¥-8+15=0 (il ¥—2x—-4=0

(iii). 4P +3x=0 (). 3x(x=2)+1=0
4 ; ]
e gl e p=n, WiltaE ot
6= 17x+ 12 5 15 2
- Find all solutions to the following equations
(). F-8+7=0 (i), 72+6x=x"

(i) A+4r+1=0 (i), x(x+10)=10(=10-x)

5. The equation (y+ 13)(y+a) has no linear térm. Find value of a.
The equation ax’+ 5x =3 has x = | as a solution. What is the other solution?
What is the positive difference of the roots of x* — Tx—9=07?
Yo ‘331_-.._..._._

Verffy the answers of Exercise 1.1 by using an online calculator.

.@.—__A.___._h____. E :_. i o

Solve the following quadratic equation x* —8x+15 =0 by

.{r'J Factorization (ii) Completing square

Verify the answerby using an online calculator.,

v A T s g sy T N —
. Aathematios X ﬁ:ﬁ:@yﬁp‘:@ R&QA‘WEE—?,%‘?

Unit 1 Quadratic Equations - - .
Sf;-lution of equations reducible to quadratic form
e ;o;‘]th?;?tghtgc]]}f: agrf te;{bu::ic.ms can be reduced to the quadratic form and can be solved by
Type Equation of the form gy* +bx’4+ ¢ =0, .
I3 solve 12x* —11x2 42 =
Solution

. By making substitution ¥ =" the equation becomes
V' = Iy +2 =0, which i i oy S

factorization, 18 a quadratic equation in terms of ¥ and can be solved by
By-2)@ay-1)=0

3y-2=00rdy-1=9

"\.

Polynomial of

= Y=o y:% Licgl‘cc four is

3 called bigunadratie

To find x, use the fact that y =x? therefore, s . -tilld_‘-hdfllf,-
= 2 Dr- % = k v

3 4 )

The given equation 12x* ~11x? +2 = 0 has four solutions.

Thus the solution set is {ig + l}
.

Type Equation of the form a p(x)+ % =c,
: : p(x
Solve 2x+ i =9
X .
Solution
2x+ 4 =9
X

Multiplying both sides by x, we get |

.r(Z.H-i] =9x
X

= 25t +4=9x

: i::‘.""’??—:"'-‘-‘ﬁfl QEQ%QB%SF&@Ei Mathem n':cl\ X _' :

: [.]
=l PR




2 4=0
= 25 -9x+ "
zation
hich is a quadratic equation in x and can be solved by factorl
whi
(2x- 1)(x -4)=0
1
' =— or x=4
=" re3

: 1
1 ; L gt
Hence the solutions are E’ 4 and the solution set1s {2 }

A Unit 1 Quadratic Equations ,3

' - - +3 13
Example {ﬂ Solve f——; + x;j g WARNING @ —_
‘ 56 When you perform a substitution
o of variable, you must remember
g 5:-1" + —:—3' = E to go back and to express t‘nu:i
x+3 x-1 6 answers in terms of the original|
' M, O 1_x43 | variable ]
b T Ty x-1

1

13
Therefore, the given equation reduces to y+; =

Multiplying both sides by 6y, we get
6y’ —13y+6=0, which is a quadratic equation in terms 0

by factoring as follows:
: (2}'—3)(3_}!-—2):0
1= 2y-3=0 or 3y-2=0

: 3 . 2
7= — r 1= —
= 3 5 3
: 3 x-1 3
lf == [h —
=52 243 2
=  2x-2=%+9
= x=—]1 . "'.'_I_:_‘_-
If x=2,thﬁ x__];=g =
3 x+3 3
= Ix-3=2x+6
=] x=9

Thus the solution set is {-i ] 9}

f x and can be solved

Unit 1 Quadratic Equ-i:tiuns : .

“pg : \'F:. Recip[oca T
i l equatiﬂn Qf
ﬂ'l .

|_ﬂ Solve the following equations -

.(i} 2[xz+—]—]-9(x+l) |
2 S JH14=0 G B[I’“r-];}‘*?(x*l]ﬂ%“
X

I Example

X

| Solution

(i) The given equation j !
€quation is 2 x1+-;2-)—9[x+l)+14=0
. x

Let x+—=

Y, square both sj 2771

x th sides x +F+2=)’10r,r‘+_1_
x

Sy
Therefore, the given equation reduces as follows: L
2(»*-2)-9y+14=0 :
= 2y’'-4-9y+14=0
or 2y* -9y +10=0
The equation can be factorized
S Ry=-5)(y-2)=0

'Jf—:rl 0
; 2 r y=2
5

Now _y:5 il :}_=2

|
= x+—=_5. = ""“;=2

x 2 ” :

= 2¢42=5 ¥ +l=2x
or 23t —4x-x+2=0 = ©-2r+1=0
= 2x* —4x-x+2=0 =  (x=1y=0
= | 2x(x-2)-1(x-2)=0 x=1l
= (x=2)(2x-1=0

1
2

1 | .' = 1
rez,;.landl.'[hesoluuonseus 2.-2—,1 :

Given x=2 or x=

Hence the solutions &



g™
- ' 2o L)oaof 52
(ii) The given equation is 8({_4-.—:- —42{x-—

X

Let x—ls-y.Then (x-
x

Therefore, the given equation reduces to
8(° +2)-42y+29=0
8 +16-42y+29=0
8y*— 42y +45=0

S

e M == 7 \::.- -

" Unit 1 Quadratic Equations f[[

+29=0

=3
._or 8y -42y+30y+45=0 N
= 4y2y-3)-15Q2y-3)=0 ;
= - (2y-3)dy-15=0 |
‘=  2p-3=0or 4y-15=0 |
. 3 15 !
give y=— or y.iT
] " s
Now F=3 | and pRo
-1 3 xi—'l__lf i
x =E T '
or  2(x*-1)=3x - or  4(x*-1)=15x
=  2x'-3x-2=0 =  4x'-15x-4=0 !
(x=2)(2x+1)=0 (x-4)(4x+1)=0
(x=2)=0 or (Zx+1)=0 (x-4) =0 (4x+1)=0

.
4. 3

x=2 o x=

Hence the required solution set is 2, {2, % .4,

L

4

x=4

a1
=

Unit 1 Quadrarjc Equations

42 10274 4 up
V. The above equation reduces to
4y’ ~10p +4 =0
= 2y 5429
o7 @-)(-2)=0
= 2y-1=0 or y=2=0

Let 2% =

(Taking 2 common)

(Fe frc'ﬂ'orf:f_ug )

: 1
gives y:; or y=2
PYRR |

= 2 “-=5 or 2°=2

- =2 or 2x=

S L
- Thus the solution set is {—'I,l}, ———— —
: - |

nle @ Solve the equation 27 +.2* = 1q | One-to-One Property of ﬂ

' Ex |
Solution . | ponential Functions J

224 2% - 1 | t If b" =4~ [
= 2.F+P.r-10=0 L then n=m J

Let szy_Then 2“":1
H
The above equation reduces to

ay+2_10=0
¥y

= 4" -10p+4=0

taking I commoen

Mathematics X -

= 2y’ = 5p+2=0




Unit 1 Quadratic Equations

) .2.) 0 factorizing
= 2y-Dy-2)=% .
= 2y-1=0 or y-2=0
— y:-_;- or y=2 g
== or 2=12
= 2 |
= 95=2" or 2°=12
= x=-1 or x=1
Thus the solution set is {~1.1}. _ s
Type ' Equations of the form (x+a)(x +b)(x+c)(x+d)=

Q;.-here a+b=c+d
b Example !' Solve (x+1}(x+3][.¥—-2)(x-'4)=24

14(-2)=3+(-4)

g AS : :
Seleten the left side of the given equation, We have

So re-arranging the factors on
[(x+1}(x-2)] [{x+3]{x-—4ﬂ= 24
= (x’-x~2)(x‘—x—12]-24=0
Let x*~x =y . The above equation becomes e
(y-2)(y-12)-24=0
y 14y +24-24 =0

!

. Solve the following equations.

ik g o

SR e - g -

(iii). g% lﬁxz +5e0

,Z' (vii). 3[.\:1 ‘l—)*l 1 8y
: - +x’ 6 .x-l-x +26=0
(i), [f+i,]_[x_l]_4=0

X7 X

(xi). 331 _103 +1=0

ot o RPIRRE o L

F i1 ] 2
L R R S TR [ R AL TR PR L

BV (e + D+ 3)(x+5)(x+T)+16=0
2. Solve the r:quali-on-i*‘—x' -2 +2x +1=0

Vil Eunie 8

S - ”l

v Exerclsel2 w

\
(i1). =T +12=0
(iv). Xh2~ i =_:i'
‘ 2
(vil, =§
6

(X} 3 _103°49=0

i) gt Lg% 194

(Ki‘r]-l‘l;i'l!:Lj]!.‘-..__t“_r*.”*l:ﬂ

—J

= ¥ =14y=0

= y(y=14)=0

= y=0 or y=14

If y=0,then x’~x=0

=
x=0 or x=1.If y=14, then ¥ -x=14

gives

x(x-1)=0

— i -x—-14=0

A0 15156 1457 _ 14457 1-57
S 20) g g 5 -

Thus the solution set is {0, 1 =

l+J§:f l-—JS_?}.
ol

i

repeat the process you'll just keep getting 6174 overand overagain.

Take any four digit number, follow these steps, and you'll end up with 6174.

I. Choose a four digit number (the only condition is that it has at least two different
digits).

2. Arran ;,m. the digits of the four digit number in descending then ascending order.
3. Subtract the smaller number from the higgero;:e.
. Repeat,
- Eventually you'll end up at 6174, which is known as Kaprekar's constant. If you then
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m Radical equations
An equation in which the variable ap
coprafion

For example,

Jx+2=3, J2x+3=2x+35,

To solve radical equations, we transform the givel
an equation that contains no radicalsby squaringit. ~
A solution of the transformed equation that does not satisfy the
original radical equation is called an extraneous solution.

Type Tﬁ‘i Equation of the form Jax+b=cx+d

. Example ([} Solve v27-3x=x -3

pears in one or more ra

given equation into

~ Solution

J27-3x=x-3

2 2
Squaring both sides, We get (Jz'r - Sx} =(x = 3)

27-3x=x"—6x+9
0=x —6x+9-27+3%

=

or x1=3x-18=0
(x=6)(x+3)=0

= x—-6=0 or x+3=0"

gives x=6 or x=-3

Now it is necessary 10 check the solution

J27-3x=x-3

J.’c+5=--J2x—-l, 3t +x+l=

' - root by squaring.

Unit 1 Quadratic Equations

dicands is called a radicil

2 are radical equations.

Check all roots (solutions)
of the trar'lsforn'!cd
equation in the original
equation to exclude
extraneous roots.

IEWecangciridof a square

factorizing

s in the original equation,

| ¥ x=-3 then 27-3x=x-3

If x=6,then J27-3x=x-3
,,2?—3(6)= 6-3

27-18=3

7

3
3=3 . (true) l

On chécking, we find that x =-3is an extraneous root.

Thus the solution set is{6}.

-,’2?* Y-3)=-3-3

27+9=-6
J36=-6

6=-6 (false)

"]WARNING'B' : s —
You can perform addition only with identical radical forms. Adding unlike radicals

¥ Um:“l';:lundratic Equations ) . |

| mep‘}' [m Equation of the form Vxt+a+Jxeb=Jx+c
= ¢ s
Solve Jx+2
i€ *+24+Jx+7=Vx+23
Solution 8

; pie q‘x+2+dx+7=m
Squaring both sides, we get ;

(o2 7) - ()

x+2+x+?+2m-\fm=x+23
= x+94+2x+2- x4 T =x+23
= 2J(x+2)(h7) =14-x
Squarmg both sides again, we get '
S 4x+2)(x+T)=(14-x)
4(x* +9x+14) =196 28x + x*

= 4x" +36x+56=196 — 28x + 23
= 4y 42 9
% -2 43624287+ 56-196=0 (£
> 3 +64x-140=0 &9
= 3% 6x+70x- 140 =0 1)
=" 3x(x-2)+70(x-2)=0 Y. L A
= (x=-2)(3x+70)=0 y Q\ x i
= -, -

. x=2=0 or 3x+70=0 : ~ et
70 J\ /\

x=2 Of X== =—

On checking, we find that Bl is an extraneous root.
Thus the solution set is {2} A

is one of the most common mistakes made by students in al i
; 'y gebra! You can easily
Y
erify that V9 +16=3+4=7
+f O+ 16= JE‘S =5
7=J9 +/1629+16=3

—1 B oy /
L._'..l l“t o~




_ Unit 1 Quadl‘ﬂlc Equaucns —
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ﬁﬁiﬁm Equation of the form

i Example [ -
Solve the equation ‘.Il.r +3x+5+ m i
Solutinn

H'II +3Ix+ 5+ +ix+l=2

The given equation can be written as

—— T

¥ iyt
‘Squaring both sides, we gel

P35 =d+x 243x+1- 2(2)x +3x+1
Cadx+S=x +3x+5 _ 4 +3x+1

0=—4x* +3x+1

v adx+1=0

I

squaring both sides

I
-
+
tad
-
+
]
=

e
_

=

Bcauuful Number Rclatlonsh1ps
135=1'+3'+5
i75=1'+74+5
518=5"+1"+8"

+ ;93:5%9’-&-3’ ; = } o

Unit T Quadratic Equatins

1. Solve the following equations,
(). NE;‘:_z_l=r+3
(ifi). Vax+5=2¢-5
(vii). Vox+40-Vx+2i = Jx+35
Gy V2 +2x+4+\"_+2x+9 =5

'@ercise I3 :

(ii). JZT—T:.:-I

i, V29=4x =2x+3

(.',i)_ J;+J.’Tr+_!=v!37+_l

(vii), V24=3+V2x+ 4= J6xr+13
(x). J2xl+3x+5+w‘212+3x+]=2

2. Find 2x + 5 if x satisfies vA0—9x ~27—x = V&

Revlew Exercise i

1 At the end of each question, Four circles are given. Fill in the correet circle only.

(i), 1f(x+ 1)(x—-5) =0, then the solutions are

O x=1,-5 O x=1,5
(i), ¥ —x~1=0,thenx=
o "%‘E o -u%

{i1i). 2 in simplified form is
O 124 O 1xJ6
111, Toapply the quadratic formula to 2.°

O a=2,b=-1,c=3
O a=2,b=-l,c=-3

(V). If ¥* — 3x — 4 = 0, then the solutions are

O x=4,-1 O x=-4,1
(vi). [l‘lvrz +4x = 9= 0, the solutions are

zt.f_ _-2sV22

5 1 5 ;
(viip, & rz =0, the snluu:m are

O x=-1,-5 O x=-1,5

_._._‘i"rg O lﬂ:ﬁ
O 5 2 ¥
0 26 O cannot be simplified
__'(-23 ¥ =
QO a=2b=l.c=
O a=2b=-l,c=0
O 1—4 1 O x=-4,-1
O tN—’:tJ: 0 .T=—2i-—J2_E

2 2
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(v1ii). What are the solutions of the equati

on 2+ 7x—18=07

Unit 1 Quadratic Equations

O 2o0r9

A iy b on -8+ 15=07
(ix). Which of the following values of x are roots of thc::u:““ﬂ ;
O x=lorx=-7 QO x=20r B
O g=3o0rx=35

O x=-2o0rx=4 .
2. Solve 2w’ — 5w’ +2=10.

1. Find the constants a and b such that x = —1 and x

.+ 6 andx* +19x+ 34 are equal.

ar +bx+2=0.
4. Find all values of x such that x*+5

Challenge '

i i jon: 49x* =316x+132= o
5. Find the solutions to the equation: 49x’ 3;::%“"]}‘mwmmemmumm&

If you can factorize this successfully, you

=
)| betterand why?

L Activity =% T
Juwaria tried to solve the quadrati
but she made a mistake. In which line of her

mistake?
X+ i\'-—i =0
[Line 1]= x" +5x =2
[Line2)=>x"+5x + (5/2)' =2+ (5/2)
[Line 3] = (x +5/2)' = 2+ 10/4

* [Line 4] = (x + 5/2) = 18/4

[Line 6] = x=4V18/2-5/2

Find some internet sites which solve qua

¢ equation x* + 5x—2 = 0 by compl

[Line 5] = (x +5/2) = +\(1874) = +(¥18)/(& ) = 1812

[Line 7]=> x =~ 4.62 or - 0.38 to 2 decimal places.

= 1 are both solutions to the equation

0

dratic equations. Which site do you think is

)

eting the square,
working, shown below, did she make the

et

P OMIEORISAIES

Unit 1 Quadratic Equations

mmarizes important t
Explanatinn

{9— nle_ff'l___]“""’iﬂs table su

Coneepi
[

nles

opics related to quadratic Epiatiuns.

A quadratic equation can have 2%,

" ax’ =
Quadrat +bx +c= 0, where a, b, and ¢ are i
ratic proliscriite e one, or two real solutions,
equation : g =-3  No real solutions
(x-2=0  One real solution
-;:=0 Two real solution
.| A symbolic technique for solvi =dr+2m=g
Facloriz ! ique for salvi
actorizing ﬂlllﬂllﬁﬂs;.b*mﬂoumezcm—rp?odw:l ¥ -3r+2=p
property: ifab = 0, then cithera=0or | (¥—INx-2)=0
b=0. ' x=1=0 or x=-2=0
=1 or =3
8 ion = =
i ]
: 3 =0 £ =11 is equivalent 1o x=+i].
X-6x=1
To solve & + kx = d symboli
Completing kY R wl-Grr9=1+8 (i]"’
the square add [—]wmhsidcloobhﬁw 2 2
2 = X =6x+9=]+9
perfect square trinomial. Then apply (x-3F=10
the square root property. x-3=s/i0
; =310
The solutions to ac + by +¢ =0 | 1© 0Ve 2" ~x-4=0,lta=2,
4 ==l,mdec=-4,
Quadratic | 2 Bven by rre - {17 — q2n )
Furrmuila I._b_t.b]'i‘_ S =
I = 22
Always gives the exact solutions. el
4

@J The following table outlines important concepts in this section.

The solutions to a = b are among the

el | ST i
i i . Check your results.
cjuations : : e

Sohve yIus =2

Zr+3=r Squarcachable
£ =25 -3 =0 Rewnite aqutions
x=-lor x=3 Factor and adobe.
Checking reveals that 3 is the only
solution.

Ty complste @hs squars of & guadinatie sguatim

Add and Subtract

2

' Coefficient Of *x¥




