CHAPTER 2

Quadratic equarfions

fagel

_YEARS 9 & 10 ADVANCED MATHS

UNIT 1: Equations already in factorised form

QuesTioNd  Solve the following quadratic equations that are already expressed in factorised form.

a (x-D(x-2)=0

d x(x+5)=0

g (x-3)(x-5)=0

j (x+3)(x=3)=0

m (x+6)(2x-1)=0

b

(x-2)(x+3)=0

2x(x-4)=0

(x+D(x-3)=0

(x-2)(x+2)=0

(x+3)3x-1)=0

C

f

(x=1)(x-3) =0

x(2x-1)=0

(t+2)(x-4)=0

(k-5 x+5)=0

0 (x=2)3x-1)=0

QuesTioN2  Solve the following quadratic equations.

a  (x-3)x-7)=0 b (x+1){x-6)=0 ¢ (Bx-2)x+1)=0
d x(x+8)=0 e  5x(2x-1)=0 £ 3x(x-2)=0

g (x+2)(x+3)=0 h  4x(2x-5)=0 i 2x(x-1=0

i Gx+Dx=0 k (x-3)°=0 : o 3x(x-3)=0

QuesTioN3  Solve the following equations.
a (x-4)(x-5=0 b  (x-8)(x+8)=0 ¢  x(x-3)=0

d (2x-Dx+4)=0 e  (2x+3)(2x-3)=0 f  2x(x-2)=0

g (x-T)(x-9)=0 | h  (4x+5)(5x-4)=0 i (x+D)(x-5)=0




Fage R

EXCELYEARS 9 & 10 ADVANCED MATHS

Quadratic equations eI 0

UNIT 2: Eqquations invoivihg the difference between two squares

QuesTionT  Solve the following quadratic equations.

a x*-4=0 | b x2-36=0 ¢ x2-9=0
d x-1=0 e x2=49-0 f ¥ -16=0
g x7-25-0 h x*-64=0 i x> -81=0
j % =100=0 | k  x*-121=0 1 x*-144=0

QuesTion2  Solve the following equations.

a  4x?-25=0 b 9x*-16=0 ¢ 16x*-25=0
d x*-21=0 e 9x*-1=0 | f 3x2-3=0
g 9-x"=0 | h 2x*-18=0 i 4x2-9=0
j  25x"-36=0 k 5x%-20=0 1 (x+5)%-4=0

m x2-2=0 n  x2-7=0 o x%-5=0
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UNIT 3: Equations involving a common faior

QuesTion1  Solve the following quadratic equations.

a x*-5x=0

d x2+7x=0

j  6x*-12x=0

m 3x2+21x=0

b

x2—4x_=0

Ch.2,2.9.1,p. 30

x> =2x=0

x2 +5x=0

x2+9x=0

x> =12x

x> +8x=0

x?=10x =0

QuesTioN2  Solve the following equations.

a 6x>-24x=0

d 8x2-16x=0

g 6x> +2x=0

j  7x*-21x=0

b

e

h

k

5x% +25x =0

5x% 3% =0

3x% -3x=0

6x* -6x=0

3x* - Tx=0

9x% 9% =0

9x> -27x=0

8x* -4x=0
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UNIT 4: Factorising a quadratic trinomial

QuesTion1  Solve the following quadratic equations by factorising.

Ch. 2,2.9.1,p. 30

a x°+5x+6=0 b x*-2x-35=0 ¢ x*+5x-6=0
d  x*+7x+12=0 e x°-5x+6=0 £ x*+2x-48=0
g x> -8x+16=0 h  x*+2x-15=0 i x*=3x+18

i x?+40=13x k x*+5x=36 1 x*=15x-54
QuesTioN2  Factorise and solve the following quadratic equations.

2 2x%+11x+12=0 | b 3x%-8x+4=0 ¢ 6x2+5x-6=0
d 2x*+x-15=0 e 6x°+5x-6=0 f  2x*+5x-42=0
:  6x+x-1=0 h 4x*+8x-5=0 i x(2x+7)=-6

2x% =3(x +3) k 6x*=20-T7x 1

(x+3)% =7x+11
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UNIT 5: Completing the square

Ch. 2, 2.7.4,p. 25

QuesTion1  What number must be added to make each of the following a perfect square?

a x*+6x b x*-10x c
d  x*+8x e x*+5x f
g x* ~12x h  x*-l4x i
j Xt =Tx__| k  x*-3x 1
m  x2-6x+..2=(x-..)2 n  x+dx+.t=(x+...)° o
p 2P +10x+..2 =(x+..)° q P P r

x> +9x

%2 +14x

x> -18x

x2+11x

X2 =2x+.. 2 =(x~..)2

X -Tx+..r=(x=..)?

QuEsTION 2  Solve the following quadratic equations by completing the square.

a x*+5x+4=0 : .b x2 +6x+4=0 c
d x*+9x=4 e x2+7x+6=0 f

2 2 .
g x =5x+6 h x"+10x=5 i
j X +dx=-4 k x2+12x-8=0 1

x2-8x+1=0

x2=8x+9
x2 +3x =4
2 -10x =3

EVACI CQRENTIAI QU1 @ VEAD 10 APVARNICED MATHR DEVIRION ANIN FYANM WORKB
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UNIT &: The quadratic formuila

QuesTiond  Solve the following equations using the quadratic formula. Leave your answer in surd

form. |
a2 x2+4x+3=0 b 2x2+7x+3=0 ¢ 2x*4T7x-4=0
d  10x*>+7x-12=0 e x*-x-1=0 £ 3x%+8x+5=0
g 2x2—8x—3=0 h  5x%-9x-1=0 i 8&2+5x-2=d
i 3x*+10x-5=0 k x(x+6)=35 1 (x-8)?%=15

QuesTioN2  Use the quadratic formula to solve. Give your answer correct to two decimal places.

a 2x*-3x-2=0 b x*-3x+1=0 ¢ x*+6x+9=0
d x*+6x+2=0 e x*+4x=-4 £ x*-5x=-7
g x*-3x+2=4x+5 h x=3x;7 i x(x-7)=5

SXCEL ESSENTIAL SKILLS: YEAR 10 ADVANCED MATHS REVISION AND EXAM WORKBOOK
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UNIT 7: Mixed quadratic equations

XCEL YEARS 9 & 10 ADVANCED MATH
Ch.2,29.1,p.30

Questiond  Solve the following quadratic equations by any suitable method. Give your answer
correct to one decimal place.

a x2+13x+42=0 b 6x>-5x-1=0 ¢ . 4x?+11x+6=0
d 2x*-9x-5=0 e 24x?-13x-7=0 f  2x*-11x-63=0
g 3x*=5-2x h  x*+7x+8=0 i x*+3x=-2

i 3x*-11x+8=0 k x*-7x=3 1 x*+10x-75=0

QuesTION2  Solve the following quadratic equations. Give ybur answer correct to two decimal place:

2 (2x+52 =(x+1)(x+2) b Z43x=5 ¢ x=o

X 8+ x
d 7x*+9x-3=0 e x2-Tx-2=0 £ 10x* +29x+21=0
g 4x*+21x-49=0 h  2x*+x-3=0 i  8x*-9x-4=0

EXCEl FSSENTIAL SKIT 1 §: YFAR 10 ADVANCED MATHS REVISION AND EXAM WORKBO(
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UNIT 8: Using quadratic equations to soive problems

Ch.2,294,p. 33

QuestioN1  In each of the following diagrams, find x. All measurements are in centimetres.

a n L
(x+1)

1 i
(x+3)
Area =24 cm?

QuEsTION 2

a Find the number which when added to its
square gives twelve.

QuEsTION 3

a  When a number is subtracted from its square, the result is 30. Find the number.

b

|

H

L

.

X+8

Area = 9 cm?

X

The area of a rectangle is 15 cm? and its
length is 2 cm longer than its width. Find
the dimensions of the rectangle.

b  The square of a number is equal to nine times the number. What is the number?

¢ The sum of the squares of two consecutive positive integers is 25. Find the integers.
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@U@d?@ﬁ{: equaﬁorls Ch.2,2.9.3,p. 32

UNIT ©: Simultaneous equations resulting in a quadratic

QuestioN®  Solve the following simultaneous equations.

a x+y=3 b x+y=5
xy=2 xy =4

¢ y=x2+3x+7 d  y=x’+15x+12
y=x+10 y=x-1

QuesTiIoN2  Solve the following simultaneous equations.

a x+y=17 b x+y=4
x% +y* =85 , x* +y* =10

¢c y=x d y=x+3
y=x2 y=x2—x

QuesTIoNS3  Solve simultaneously.

a 3x+y=9 b 2x+y=8
y=x2—x—6 y=6—x2+x

¢ y=2x d y=2x-1
}’=x2 : y=x2

vimr mAAEA T AL IO VAR 1A APV/ARICEN MATHR DRVISION AND FXAM WORKBO!
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Instructions for SECTION 1 - You have 15 minutes to answer Section 1
« Each question is worth 2 marks
Attempt ALL questions
Calculators are NOT to be used
Fill in only ONE CIRCLE for each question

1 If (x +2)(x-3) =0 then the value of x is Maries

@A 2o0r-3 —2 or -3 © 20r3 ~2or3 2
2 If x(x-2) =0 then the value of x is

2 -2 © Oor2 0or-2 2
3 If x* -9 =0 then the value of x is -

0 3 © =3 ® o 2
4 If 3x° - 48 = 0 then the value of x is

@ 16 +4 , © 4 0 2
5 If (x-5)4x-3)=0 then the value of x is

501'—% —501"% © 501‘% —50r~% 2
6 If x* -x-5=0 then the value of x is

1i;/_ﬁ _1izm 1:*_';/15 % 2
7 Which is a factor of 2x* - x-3?

2x-3 21 © 2x+1 @ %+3 |2
8 If 4y°-12y+P=(2y+Q)’ then

@ P=9,0=-3 P==9,0=3 © P=9,0=3 ® P=-90=3 2
9  Which one of the following is a perfect square for all values of x?

x* +49 x> - 49 © x*-14x+49 x* +7x+49 2
10  (x-2)(x-3)=0 is the same as

A x*+6 x* +5x-6 © x*-5x+6 D x*-5x-6 2

Total marks achieved for SECTION 1 20

XCEL ESSENTIAL SKILLS: YEAR 10 ADVANCED MATHS REVISION AND EXAM WORKBOOK
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Quadratic equations Page 11
instructions for SECTION2 - You have 20 miﬁutes to answer ALL of Section 2
. Each question is worth 2 marks
Attempt ALL questions
Calculators may be used
Questions Answers Mark:
Solve the following quadratic equations. | -
1 3x(x-5)=0 | 2
2 (x-4)(x-7)=0 | B
3 (x-12=0 (2
4 (Bx+5)x-2)=0 ?
5 x?-16=0 o
6 7:-28=0 (2
7 x*-15x=0 | [o
8 2x*+9x-5=0 B
9 x’-12x+27=0 (2
40 What must be added to x* —6x to make it a perfect square? 5
41 Solve x” +4x-12 =0 by completing the square. B
Solve the following equations using the quadratic formula. o
12 +?-2x-5=0 | T2
18 2x*+7x-8=0 E
14 Find the number which when added to its square gives 30. [:2:
15 Solve this pair of simultaneous equations: 22 +y? =10 E
x+y=4

N

Total marks achieved for SECTION 2

SR AA T PP AR AR Y ARG WORKR




ANnswers

Pace 101 a x=lor2 b x=20r-3 ¢ x=lor3 d x=0or-5 e x=0or4 f x=Oor—;— g x=30r5 h x=-lor3 1 x=-2o0r4

—

&£ ) N
J x=-30r3 kK x==20r2 1 x=-5cr5 m x=—6or—;~ n x=-3ory 0 x=20r 2 a x=30r7 b x=-loré6 ¢ x=-lor

[
(SN
W

[

x=0or-8 ¢ x=00r—é— f x=0or2 g x=-30or-2 h x=0or2= i x=0orl j x=Oor'—-:1jT k x=3 1 x=0o0r3

[N R

5 a x=4o0r5 b x=8or-8 ¢ x=0or3 d x=—4or—;~ e x=—1-§—or1—,l)— f x=0or2 g x=70r9 h X=—%Ol‘-£5'L i x=-lor5

PAGE ™, 1 a x=20r-2 b x=60or—-6 ¢ x=30r-3 d& x=lor-1 e x=Tor-7 f:x=4or-4 g x=50r~5 h x=8o0r-38

or—% d x=

Bl

{ x=90r-9 j x=100r-10 k x=1lor-11 1 x=120r-12 2 a x=.2—,1)—or-2-;— b x=%or—% ¢ x=

a . 3
f x=lor-1 g x=30r-3 h x=30or-3 1 x=50r~

> % j x:%or-% kK x=20or~2 1 x=-3o0or-7

1
3

m x= 20or-v2 n x=«/_7_or—«/7 o) x=«/§or—«/§

Pages 2 1 a x=0o0r5 b x=0o0r4 ¢ x=00r2 d x=0or~7 e x=0o0r-5 f x=0or-% g x=0o0rd4 h x=00r9 i x=00ri2

. 1
B Xx=2=0r—
2

4 o

W

j x=00r2 k x=0or-8 1 x=00r10 m x=0or—7 n x=0orz o0 x=0or-3 2 a x=0or4 b x=0or-5 ¢ ix=00r—§-

-~

d x=0or2 e x=00rl f x=00crl g -:c=Oor——;; h x=0or= 1 x=0orl j x=00r3 k x=0o0r3 1 x=00r‘5
J .

208 % 1 a x=-30r—2 b x=Tor-5 ¢ x=6or4l d x=-30or—4 e x=20r3 £ x=-8or6 g x=4 h x=30r-5 i x=6o0r-3
4 7

P x= - = - dors —2or 2 2P -3or2 ] -
j x=50r8 k x=-9ord4 1 x=60r% 2 a x= 4or2 b x=2or% ¢ x=Zor-3 d x= 3‘or2 e x=30ry f x= 6or2

(%]

3
g x=—-%—or% h x=—;—or—% i x='—20r-—-;— i x=—%or3 k x=%or——§- 1 x=-lor2
- . 81 1 ey s a9l 1 7 anl 3 3.7
?AGEE)1a9b23¢‘16d16e61149036.h49181]1221<221302m3n201p5q212
2 a x=-lor-4 b x=-3245 ¢ x=4=415 d x=:9—J:2—J—9__Z e x=-lor-6 f x=—10r§9 g x=-lor6 h x=-5=+30
{x=—dorl j x=-2 k x=-6=211 1 x=5=2V7 ! ;
Pace 6 1 ax=-lor=3 b x=‘—3'or——;— ¢ x=—dor]l a x=-r§1o17—§- e x=1i2£ £ x=—1or—§— g x=4i;/2—27 h x=9~51-0—191-
: : 5 .
i x=:§:—1.6*/_8—_9_ j =:5%@ k x=-322J11 1 x=82+15 2 a x=20r-—% b x=2620r038 ¢ x=-3 d x=-0.350r-5.65
e x=-2 f x=6ldor-1.14 g x=74l0r0.41 h xr=4540r-1.54 1 x=7.650r-0.65
Pacs 7 1 a x==6or-7 b x=1bor~% c x=-—20r—% d'-x=50r——21—- e x=~-§-_or% ’f3 x=—3~21—or9 g x=19r.1'%
-T2l B | i 90-0r -8.90
= 5T ' o ’ . a n A Ty = £ =0.90-or —s.
1 2 i x 1or22-' k x=7.4o0r-04 1 x=5cr-15 2 a 5 =-2.23 or-3.43 b x_10r3 ¢
h xm—terd i x=-lor—s = 3 ‘ ' S .
_ BRIV = 1= i x=1.47 or -0.34
4 02700156 e x=7270r=027 £ x=1400r-150 8 x=17500=7 B z=loriy .
) " 5 3and 4
Pac B 1 a x=3 b x=12 a x=-40r3 b We3cmandL=5cm 3 a -Sor6 b 9 ¢ e : 1 14
AGE = - ; = =7 d x=-ly=-20rx=-13,y=-1%
{y= 4 v=] ¢ x=1,y=1lorx=-3,y=7 d ¥=-5
o . =1,y=20rx=2,y=1 b x=1ly=aorr=%y ~ _ =_] y=2orx=3,y=6
f;\ez -9 1=izzrx=}iz y=9 b x=1y=3orx=3y=1¢ x=0’y=00rx';1_’§—1-f H x=1’1yy=1
g 22;_’5)])1:24011 x=3,y=0 b x=1,y=6orx=2,y=4 ¢ x=0,y=00rx=25y=% ’
’ c

, . 7 A8 A9 C 10 .
Pacelp1 D2C3C4B5COAT . o SorL 9 x=30r9
4 x=——§—or2 5 x=dor—4 6 x=201-2 7 x=0erl3 8 57 2

3

(S T

Pacz jf 1 x=0ors 2 x=4orT 3 x=




