19 Solve the equation x?+45x—7 = 0.
You must show all your working and give your answers correct to 2 decimal places.

51 /8- 6()(H)
0

_ -51/53
T

2z [l or 2z ~6- G

X, =

x= ... 1“{’ ......... orx= ”614' [4]

(¢) Solve xX*+4x*—17x=x*-9.
You must show all your working and give your answers correct to 2 decimal places.

X Gt -1 = P - O
-3 -x3
Gt - l?:;(,1 = -9
+

v

Gx* -1ke +9 = O

_ /0y -4)a)
< 2%

s

B RS N T NI o 12y T

P L i
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(b)

NOTTO
SCALE

A

AB = (2x+3)em and 2 = (x+ S)em.
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.

I “
A@‘ T eah N ~13 £ /13 - (@)~ ¥)
S0

ii x gZx, +3) X éx,fS) - ‘ e

1 ¥

\

w3 . ~13%/%49

JOXVIE (?)L‘PS)CXL-\-S) “

Xz GOb o xa- 1083
100 > (o + 0k +3x #IS

o't ke b
100 W+ I3 +1S Lo s
»IOO ‘!w ml‘, hf/ ngqhw
Xt + 132 -35:-0
NN X ORI (6]
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{(x+3)cm

A (2x + 5)em

The diagram shows a right-angled triangle 4BC.

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

(20 = Cx*+ Lw +8e+ 15

Show that 2x> + 11x—105 = 0.

Arw 5 Jix.hx\q 1o = WFr e IS
( ~Ito -0
b?z, : iié@ﬁ)(x»s} ¢ +llv - l0S =0

[31]

o @ CL)C;\' 5)[3:;4—3)

(ii) Solve by factorisation.

27+ 1x—105 =0 CZ.L +2,]> @L -5) .0

oC: = L0
o amberg: 21, -10 ‘”iﬁ‘f"i »ig
12 -lox + Ty - 165 =0 o

e -8) + UL-5) 20 T o A0S oD )

(iii) Calculate angle ACB. (trigonometry required)

X oot be ~10-§ beowmie laths ot ke i,

&b, 1 5 15
., o L = e Z e éplo} ...................... 3]
(2 tow! Cé)
| )
A T ®
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9 (a)

. NOTTO
xcm A4 B |2em SCALE
(3x +4)em e =dyem
The total of the areas of rectangles 4 and B is 20cm”.
(i) Show that 3x*+6x—22=0.
A heon = x{zart e
; e 4 j
. ¥ vl + e ~7 =20
> AxY +hw .
At + by - Z, =0
B'- A"em : Z@V‘) 330 + by ?}/ 3’
zlx-T

(2]

(ii) Solve the equation 3x®+6x—22 = 0, giving your answers correct 10 4 significant figures.
You must show all your working.

b1/l - B
W)

. ~btJ300
2
x> -9 er O -3 %%+

J =

(iii) Find the perimeter of rectangle B.

X Cont b ~398F, So sh. = |- 86T
P: Tx1xQ-86Y + 0-947

- 5 i}? Lﬁ’ Cm
O-%%tem 5?’7’ ................. cm [1]

(3¢)

B:

Lem
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G =l cem NOT TO
SCALE

(2x+ em

xcm

The area of the rectangle is 29 cm® 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.

Recionde Sopene

Avoy - [:{,f-l)(z.:o’rl) Aay =yt
: ¥ T -
= - - |

Kecﬁ\-w&\a = Souoe + 22 ¢ Recigel:

[

go b 2 'P&";"’\'Pjtﬂh Nell 13+5
N -oe o2 > Blem
24 n
tong,
X* -x -0 = O &) b
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(b)

NOTTO
SCALE

O+ 1)em yem
The volume of the larger cube is 5em’ greater than the volume of the smaller cube.

(i) Show that 3y +3y—4=0.

lovag. cube @ lomy oo 5 smoll cde +5
\/O\W*& (:Sl' ‘)Qﬁ“‘l L‘\'}*Q vy $l = +5
> () (+ Ty ﬂ A
5 \5.“, Z‘S ,‘,‘\_5.\- 31- 1-"(,5-&\ 5\\3 -.S' -_55‘
-~ w3k 35 v 3w +| . L
Seral mbb; > 3 2y 420
Vefue. =§

[4]

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

_2314/3 - [3)4)
3)

_ 33 /57

b

L0358 o 1361
R2OGE o T e o b g

V= (0-7 5‘5-")3
N JO. £r3b o’ B i 0 .= N em® [4]
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§  All the lengths in this question are in centimetres.

4 x+1 F u - an"'s)

T (/:ZLL -~
! o X -3
[ TR D NOT TO
5 .
=X E SCALE
Q x+3
\J
b 4x -5 c
The diagram shows a shape ABCDEF made from two rectangles.
The total area of the shape is 342 cm’.
(a) Show that x*+x-72=0. Q 342,
P Aen = @w\')bc/—-% B QR |
z, N T - -
I R R S -3 +6X e~ 15 ¢ 341
0 Sy VRS O +5x - 1% - 342
-3 -3y
R Awen = (r+3)(42-5) Bor +Sx -30 + O -5
: (Y- Gx ¥y ~15
% . Xt v x -7 =0
2 Lo « e -\5
(5]
(b) Solve by factorisation.
Z+x-72=0
(ac T °1) (;C ¢ 8) =0
&_*Q'}@ or \x - g ;0
X - -01 22X - %
X :'ol ...... orx=.... % ......... (3]
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(c) Work out the perimeter of the shape ABCDEF.

Lot o Lo Bymke, S0 ue L= €

i %

< /Z?-Dlﬂ Perimeter= 23 16+ A+ § #1841

It : B6em
]

Lt
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18 One day, Anya runs 12km at a speed of xkm/h.
The next day she walks 10km at a speed of (x —4) kmvh.

(a) Write down an expression, in terms of x, for the time she spends running. "'Wlfy = L" 2
b AT 12
TN X h 1]
(b) Write down an expression, in terms of x, for the time she spends walking.
: 1o O
hag, -l &
Jc, q, . 7 . A 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° —2v—48 = 0.
wollina, = rundam ¢ |
B 5 IOx = [x-a)12 +x)
(O -
‘—Z"~+ %3 Ox - [T+ - (5 -G

-6 X
IOx = XF+ x - 49
1o v, x -l0y. -0

-JJ‘CT ¢L+'1/ ,1}-2)(_‘—(‘,%-0

12 ¢
b ck R~

Ay

[4]

(d) Use factorisation to solve the equation x> —2x~48 = 0.

e+ b)z-2) =0
X+H:0 o x-%=0
Q‘.:-é X%

(¢) Find the time Anya spends running.
Spoed Com't ke Yopdve S0 X =R
1t |z

\l -_-
1 - h [1
% ..............................................

[ 5 L\aul".s
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Darpan runs a distance of 12km and then cycles a distance of 26 km.
His runming 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 -1;24 .

Write an equation, in terms of x, for the total time he takes in hours.

C\oﬁo\:ﬁw X4 O Totl #mg, L $ 2% = L%

X X+ 10
Cughing hime, -—?’—G———- ‘
STy ame 2+ O
Q%M;-ﬁ 1w hars C{'Sé(;@: 0-% ’
S0 Ths [{%M . Zgw‘s ................................................. [3]
(b) Show that this equation simplifies to 7x* —25x — 300 = 0.
L Eve) | Th % =8 SCCRAION (AL
X [xHle) Ao (L +16) TN * X {e+10)
2o+ 19 + 2by . 2% b t120 = 2Bxlrrio)
UL +O) | 282 +0 - 2B rlix
. [ 720N - z
|Te ¢ 120 + T 2244 ?;z‘.agl ”lLCZSL .«‘}9 thq
XL +10 Fxr - 252 -300=0

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

28 £/ (28) - &B)(:300)
W)

x : L5E/7025
I
15+ 95

% é)O
:__Q_O_ of L= _.5' xX= ... -_ji': 0rx=..,..f..~5:‘.‘. [4]

(d) Calculate the number of minutes Darpan takes to run the 12km.

0L heusr Speed ot b gl

» P

-
-

e = L0
X

N L o e — % 4" ............ min [2]

_(o_g_,q www.pastpaperpenguin.com

H
(4
%
J
v




H  Gaya spends $48 to buy books that cost $x each.

(a) Write down an expression, in terms of x, for the number of books Gaya buys.

I - na—ﬁ-
/\b’w‘%ﬁ— /\um‘:w.a‘/

.................... X 1]
(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. 4% - O +Gr + 8
X L+
Pog: 25
X+ (%8 y (x + 65
‘2%@ = Muo G x /o

L8 . O, ¢ a (86 = (G + £3)
X A L e B +% = Gor + LB
¥ . Lo el Pin e

o = b + W0,
> A+2 ~41b -
bt v 200 -1 0;‘?]’
(¢) Solve by factorisation. X* 4 &y - Lc‘, =0
X2 4+5x-24=0

e +8)lx -3) =0
4G+ o X-2=0
2 -3 X3

(d) Find the number of books Myra buys.
[ v
X oot ke n\er}qhh, 50 x=d:

M. O . O
it 237, 5 }7/ ................... (1]
> (T
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(c) Antonio travels 100km at an average speed of x km/h.
He then travels a further 150km at an average speed of (x + 10) km/h.
The time taken for the whole journey is 4 hours 20 minutes.

C _Z*Q = l/how‘
(i) Show that 13x?—620x—3000 = 0. 3 Oris - w3
3 \OOlC v 4 - lOO
F(S" M +\N\e/ ~ N ZSOL r 100D _ﬁ_
XL +19) 3
/\jex-\» |80k Rme, = SO
X0 3(250y + loco) = (32fx+0)
T80y, + 2000 = (3P + 10y,
Tl Time: 400 160 . ¢ L B
ot Time T, I - Tst -7
100 fe+0) [ 15O »x 13 3000 = [3x¥ - Ltox
X (L+10) O L 3 - 3000 - 300
2ot - G20 - 2000 =
|00Lcx10) + (50x, 13 S -6 O
XL +10) 3
O + (000 + 150 |
L+ 10) - )
(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.

L . bW t /60y - &{13)(=30rD)

L(13)

. BID + /386 400 ¢ Isp 000
W

LD £ /5O 0

] 6

QC/"—S?, l or X~ -GG
x Con't ke el

SZI ............. kmvh [3)
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5 (a) Inashop the cost of a fiction book is x 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.

Find the value of x. , LI, = ,O@L# Z;)

H.L = Qe +20
~|x -0

X = LD N 79 L 12]

(b) In another shop. the cost of a fiction book is $y and the cost of a reference book is $(y+2).
Maria spends $95 on fiction books and $147 on reference books.
She buys a total of 12 books.

) (i) Show that 6°—109y—95=0. O[S C"\*Z) + “{}b\ - lZ
Numies 4 Qndw\ bods: 2 U(_JJ«Z,) -
U A

MW%M%_M_ qs\‘j + 90 “'“{'B |2
AL W)
Teml kotks = 17 Lty ¥190 -y
DIS : “\}} i lz ‘:\'(b%b) ’\5(‘31') "\\3(5*7’)

N W L Uy + 190 = [2(yD)
9 gy Mk, S U A0 21 el
R e (. TR - Uy - 1900 51

651’ - qu\LS- 0{5 ;C)H]

(i) Factorise 67 —109y—95.

aC: ~530
o ruvbers: = 16 8 [63 +5)Q3' )

7 by by #54 795
bb(}\ﬁ ] M) * Sty M) ..... (63\‘3*‘5>[,3“'CQ 2]

(iii) Find the value of y.

63:-520 o 3"0‘10
Y=l R b i

by = -5
\“31_6
ST
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8

[
(@) Kaito runs along a 12km path at an average speed of xkmv/h. -ﬁ% - M

(i) Write down an expression, in terms of x, for the number of hours he takes.

: - [_—'
4—1% pA .._'X_/ ’ 2,
.............. «loseenronieeenn.. hours 1]

(i) 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.

- 1T
h "_—-
YU\\U ~e, & [T . Uk L 3

o -6 W
wa = Barto o 15 Ry 3%2@ r 31
Xl 7

. .2 2

L~ X ¢ Lhx = @-’C\')@f\"’z\?—)
L2 v S R N 2hx = Ut 30 - W 1T
-4 X L 2 X

A - =AW= 0 =3
X -bx -32=0

(iif) Solve by factorisation.
P —dx=-32=0

@"‘L)@LH\') = O
X -0 or I.I/"L":O
X =% ¢

x= ... % ........ or x = —C(’ ....... [3}

(iv) Find the number of hours it takes Yuki to walk along the 12km path.
X 0).1'{- ke ’@H"ﬂ' o) JL’-%"

Yuki - v . 1T

-G ¢ 3

........................................ hours [2
- 3 e (2]
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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

00 = (| +—5—;5)L = 20646 ..-—» +4,r ~btl 0O

L%K(l@w%mb.% ::D*‘ zwr:; (;o
W0 (1 45+ 5+ ) = 20646
ZOOx(l+-—-+row7 2006
-mszf b ‘5 ﬁfﬁ _/

{31

(ii) 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/ ot ()-3)
)

Gwi't ke
AVl
. "o ¢ [ko0to * 1707,
T
- -wo /el T Lo 16O % 3]
L
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