A Forming and Solving Quadratics using Formula or by Factorising

19 Solve the equation x*+5x~7 =0,
You must show all your working and give your answers correct to 2 decimal places.

~§3 /8 -G()-¥)
146y
. A5y
[#
2z Il or x> =6 G

X, =

(¢) Solve X’+4x*—17x=x>-9.
You must show all your working and give your answersCorrect to 2 decimal places.

Xt -1 = -9
3

. -3
S -
+ .4,

Gx* -1t +9 20

= (3 £ /() - 4())_
%)
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(b)

NOTTO
SCALE

A

AB=(2x+3)em and h = (x+ 5)cm.
The area of triangle ABC = 50em’.

Find the value of x, giving your answer correct to 2 decimal places.
You must show all your working.

L :
Awen - 2 o o < 13%/13 - ¢Q)(-)
5D - b2 x(Z:_,*»s)x@uS} L
z
T xL . o13t/%49
100 = (2urd)xt5) “ |
X2 G 0d of X:-1083
100 > (X* + 10x +3v +1S
0O : 2 + 3% +IS ol S
E -
- 00 ~100 Cow/ hbws
" mguh\b

et o+ 13z - 35 2.0
v= e el
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G

(x+3)cm

A (2x + S)em B

The diagram shows a right-angled triangle ABC.

(a) (i) The area of the triangle is 60cm?.

Show that 2x> + 11x— 105 =0, (ZD o va:. L 4 éw*'S-L* )5
20 = % e +1S

-1 g%

O = 42 (s 22 ¢ Il - 165 =0

[3]

O * C&;}c 5)@;4—,})

(i) Solve by factorisation.

2x +11x—105 =0 CZJ, 4-2,])@(_, -5) .0

oL: =210
o ambess: 21, -10 e +U=0 .x,-S:.z
1 72 -l + Tl - 108 =0 ——

—L.)"@C- ‘5) + U(:L-Q) v I o |- W S
(iii) Calculate angle ACB. (trigonometry required)

X oomt ke, ~10-§ beowe “:5‘“15 ot ke 2gooHie,

&bh. X1 5:

5 .
B fon L = T ki RO €
c,=-+m'(!§-)
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NOT TO

B cm ~ & s
xcm A SCALE

-2

(3x +4)cm (x-1)em

The total of the areas of rectangles 4 and B is 20 cm®.
(i) Show that 3x®+6x-22=0.
A e B > ZD .
A: Ao = ZIA'Q
;{L“Hv)u 3" vl Hlxa~l =20
A +ar - =0
2Le)

Lo -2

gl 3 thy -1 = 0

Al

B: Aer

W

i

(ii) Solve the equation 3x® +6x—22 = 0, giving your answers correct lo 4 significant figures.
You must show all your working.

—h2Jb - QL)
3 U3)

. -b#/300
b

X I%? of L= -33%?’

x= lxﬁ? eveeees OF X = '356? ........ (4]
(iii) Find the perimeter of rectangle 3.

X Cowt k& ~398F, So sch. L= [ 86T
P: Trlx O 267 + D927

> 5114 em
O $67em 1X X S
(3¢)

R:

Lem

wi S 1F]
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9 (a)

- - NOT TO
SCALE

(2x+ 1)cm

xXcm

The area of the rectangle is 29cm? greater than the area of the square.
The difference between the perimeters of the two shapes is kcm.

Find the value of k.
You must show all your working.

th\v@o: S}P!‘\Q?
Aheo\z (._I,—l)(z.:o{-\) /4'621 s RO
- 48 Xy - R
2 " =+

Revronaly = Souoe + 277 Rt ¢

[A S Sl BT SR i 2 T
g v ‘P?J*'VWUD":. [l«Il+8+S
- -l o2 > Blem

24 -
%'-
X¥ - ~30 = B 3 g

6
LJJ * 5) LJL"' b)"" o Perimedes « Gexb » Ukom
X160 or 4-6:0 D{aﬂ/{b 3?/'?,({' :._%

xX=-5 L‘j(ﬂ
\“\%i - . S (6]

be, rgjg‘ﬁw
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(b)

NOTTO
SCALE

O+ 1)em yem
The volume of the larger cube is Sem” greater than the volume of the smaller cube

(i) Show that 3?43y~

waf/ "7 ‘03 e Z Svoll cie +S
Volume, = %*‘)B*DQS"Q POy sl = Ul s
= (rl) (F+ ) 35’ % 5’
;53*7‘%*‘1%*5“\?{5” 35' \54-1 > -5
2R3 3y o
Sl s J 3+ 347420
\efue. =-\3'5

[4]

(i) Find the volume of the smaller cube.
Show all your working and give your answer correct to 2 decimal places.

_=31/3 -6 (3)y
0B)

U= (0-755..)
=0-43b cm
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§  All the lengths in this question are in centimetres.

4 ¥+vl ' Z-.Iz "L)C.*'Q

‘ 4/:31, -3
| i :x -3
T D NOT TO
= E SCALE
! x+3
i K
B 4x -5 ¢
The diagram shows a shape ABCDEF made from two rectangles.
The total area of the shape is 342cm”.
(a) Show that X +x=-T2=0.
y Q34T
P Ao = (er)x -2) Pa i
2 il oy KL D S -3 +EX - 15 2 3¢V
S I Ot ¥ 5x - 1% = 342
-3 -y
R Aea » (r+3)(42-5) Bar +Sx -3%0 * O -5
: ¥ -Sx ¥y -5
% i I* +x -7 =0
2 Lo ¢+ -15

5]
(b) Solve by factorisation.
xX*+x-72=0

éx - %)(.?:.‘8)‘-0
X AQ=0 | of x-3:0
x:-9 L‘%
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(¢) Work out the perimeter of the shape ABCDEF.
L,A,glf, ovt L& ’Ejm#ivﬁ, o uee X:=%:
& 3
< '/'Z.?-"ﬂ” Perimeter- 23 v b+ 9+ S +1841(

6 : Bbem
I

i+

%Lcm 2]
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18 One day, Anya runs 12km at a speed of xkmvh.
The next day she walks 10km at a speed of (x —4) knvh.

(a) Write down an expression, in terms of x, for the time she spends running. ‘H”l\‘& = —Ql§———-
Speeo]
Iz

My 00 dsmame Xterrrenrrfige b [1]

Lime, -

(b) Write down an expression, in terms of x, for the time she spends walking.

1O

i 3 e (] &
P el e g Po........ h [1]
(¢) The time Anya spends walking is 1 hour more than the time she spends running.
Write an equation in terms of x and show that it simplifiesto x° —2x—48 = 0.
wolkina = rumifb ¢
Ay Oy = (x~a)l2 +0)
(O = & >
¢  x ti*x IO |20 +28 - 053 -G
/- Xt + 3 - ¢4
v R SO
- ‘I/ l
X -2 -6% =0
_!_Q_ >< 12+
X e X
(4]

(d) Use factorisation to solve the equation ©=2c—48 = 0.

(e +b)a-3) =&

Xt+6:0 o x-%=0
X 24, X = R

(e) Find the time Anya spends running.

|2 |
hime, ‘; e “%—' ..................... !5 ................. h [1]
2 5 Louk
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Darpan runs a distance of 12km and then cycles a distance of 26 km.
His running speed is x km/h and his cycling speed is 10km/h faster than his running speed.
He takes a total time of 2 hours 48 minutes.

(a) An expression for the time, in hours, Darpan takes to run the 12km is L_Z .

Write an equation, in terms of x, for the total time he takes in hours.
Cphiay Speed . x4 10 Tow| #ve ;. 1L Lo (] 28
26 X X¥ 0 B
X+ [0
GF ms n hars, B3O = 08
S Ths fkgm ¢ Zf'gbm—("

(b) Show that this equation simplifies to 7x> —25x—300 = 0.

C:‘SJ‘:’}} hme,

« 13}

L, B40) 2 xx . 4.4 Sbx +IO_
X ([x#e)  Xtlo Y (X +16) botea i * > +10)
Lorlg) +2wWx 2.4 b+l > L%x(xro)
S +10) A ¢t (20 =~ 28 ¥ Uix
. T = -
[T + 10 v Lot : 2% ?;Z%;:’ u|z,a5b *I}P Q‘-'{i]
XL ¥10) Txr - 252 -300=0

(¢) Use the quadratic formula to solve 7x> —25x~300 = 0.
You must show all your working.

_ 18 ¢ /(%) - &B)(-300)
L 2)

x - B8/70%5
I
. 18495
% 0
- __Q_D_ or Xz -8 x= _?':orx='"5 (4]
(d) Calculate the number of minutes Darpan takes to run the 12km.

L Rinde ud o & e

.

) v %G |-bex0 : Bl ming
Mg o )
N
. T+t I 1 % C,[’ ............ min [2)
-
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(a) Write down an expression, in terms of x, for the number of books Gaya buys.

o BN 2]
numhd.ﬁ— Aokt S 4%

.................... > (F R, i |
(b) Myra spends $60 to buy books that cost $(x +2) each.
Gaya buys 4 more books than Myra.
Show that x*+5x—24 = 0. q’% = bo "'C[CL + 8
M, O X 2L+
) I ey &g K}‘Q (et + 5
1 2 Mo+ & X X4
48 LD, & x| 6] =X+ L5)
> 2 S N B +% = G + LBx
~¢iz ~tfx
f_tﬁ_,,_é_;OJer(;u&) MW= bor + W,
» > A42 -4b -

bt + 20, -1 = O ‘iz
X+ A - 2620
(¢) Solve by factorisation.
x> +5x—24 =0

& +8)lx -3) :0
XA4G20 o x-3=0
Xz~ TN S

(d) Find the number of books Myra buys.
( P
L comt ke n\ejmhu, S0 X+3;

O . LD
Mbm‘- — "‘5—' .
> (T

——
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(¢) Antonio travels 100 km at an average speed of xkm/h.
He then travels a further 150km at an average speed of (x+ 10) km/h.
The time taken for the whole joumey is 4 hours 20 minutes.

e L2 2Ll
(i) Show that 13x*~620x—3000 = 0. b Omics = O ’?:
. 2 100
Fiss 100km: fimp, - = ZSOLHODD
50 BRI %’
f\kx-\- lSOkm'. Kme, = l
RLAIE 3(250x + loco) = Bz +l0)
(Rx® + 130,
T, 100 150 . ¢k 180y + 0D =
ot e eI = - ¥5e -1
0D ,fxv0) , 150, x .13 | 3000 (3¢ - R0k
X (t+10) 2D X 3 - 3000 - &200
125 T _ .
00fr0) + 150y, | 13 R e 300 -0
e +10) 3
O + (000 +150v , 13
2L +10) S (4]
(i) Solve 13x*—620x—3000=0 to find the speed Antonio travels for the first 100km of the

journey.
You must show all your working and give your answer correct to | decimal place.

610 * /(600 - &) 300
2(13)

éZDi'\/S‘SCPLrCID £ 156000
17z
_ Lo £ /560 0o
¥ b
b S YA BV RS A

x Con'r ke Newhve

S B
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5 (a) Inashop the cost of a fiction book is Sx and the cost of a reference book is $(x+2).
The cost of 11 fiction books is the same as the cost of 10 reference books.

Findthevalueofx. |lo, 2 JO@;{- Z)

e = Qc +20
~|Qx -0

(b) In another shop. the cost of a fiction book is $y and the cost of a reference book is $(v+2).
Maria spends $95 on fiction books and $147 on reference books.

She buys a total of 12 books.
(i) Showthat 6" ~109-95=0. QSL‘\*Z) g ICV}LL - IZ
N e g =i ln a8
ke 4 Lk bods G /-) “ld)

e boks: Lt ASy w90 + ety .1y
Nupmber oi’ b;.'z, bb*_.q
Teml hotts = 1 Lhly *120 - |y
0s : 1eF l?, ﬁb“q x W[ y0) 3‘\\3(5*2’)

CC j 2y 4190 = [24(40)

ﬂix%ﬂa— + —‘ﬁ—x;\t 3P ¢ ZM:‘B #10 - nbb *-Uts.
Ju (wv) Hl 4 I - ?"?3 -190:0 :L

(i) Factorise 6y”—109y=95 .
aC: —-S5F0
Wo rwbers: = 1l | & [%‘_‘) +5)L3' lo')
. bbz, ,“q,& +-:§3 - S j
Eb(_b -1a) + 54‘3" lol)
(iii) Find the value of y.

(354-530 oo 41220

65 5 o8 b‘-l"l y= Jo[ [

» 5
6

X tomt be
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8 (a) Kaito runs along a 12km path at an average speed of xkmvh. 'HMP/ " M

-

(i) Write down an expression, in terms of x, for the number of hours he takes.
‘ L
bme, —= 16
o Y pdp—
.............. ool ....-NGOUTS [1]

(ii) Yuki takes 1.5 hours longer to walk along the same path as Kaito.
She walks at an average speed of (x—4) km/h.

Write down an equation, in terms of x, and show that it simplifies to- x* =4x—32 = 0.

YME*%%"_L’—Z‘ It W, 3x

¢ RS
Yuki = Koo + 1S IR TS
ol 3 “l 20
X X T Yr = (-6 gk ¢ 32)
_1r g il . 35 Lhx = st 3F - -1l
- X v 22X

(iii) Solve by factorisation.
x}~4x-32=0

= %)LIA—CQ -0
X-B:=2) o JU'LK':O
X=% ~=-§

(iv) Find the number of hours it takes Yuki to walk along the 12km path.
Py 7 cp.qr-\- be, W, S0 .x.'-%"

Vi . 1T

-

3-h e 3

- 3“‘5 ........................................
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(f) Alan invests $200 at a rate of 7% per year compound interest.
After 2 years the value of his investment is $206.46 .

(i) Showthat »*+200r-323=0.

200 x (1 &) = 20666 -—=+¢r bt 0

mmﬁ@ ) 2006 4b X
R * rb+200r-3l3 O

-tm’f(l -I---—!-E;.mm) Zobq_é
Z@x(l-l-s-%-b{‘; 732.06‘5['5

oo
WO + G | I . +pp.

3]

(i) Solve the equation r*+200r—323 =0 to find the rate of interest.
Show all your working and give your answer correct to 2 decimal places.

F e D200 /20" - 40)33)
W)

~L0 & /000D ¥ 117,
L

. -wo t felan

(>

M= |60 o =~
X
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