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Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = g [2a + (n—1)d]

1
Area of trapezium = E(a + b)h

The quadratic equation HLH
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
L ~b /b - 4ac
2a < b >
Trigonometry In any triangle ABC
¢ Sine Rule .a = ,b = .C
sin4 sinB sinC
b a Cosine Rule a*>=b*+ ¢* — 2bccos 4
1 .
Area of triangle = —ab sin C
4 - B 2

Volume of cone = %m’zh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

A/Iength'

VAUV SIHLNIILEM 1ON O

Volume of cylinder = 7r°h
Curved surface area
of cylinder = 2zrh

——————

4
Volume of sphere = gmﬁ

Surface area of sphere = 47/°

N
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Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 x, 10 and y are three integers written in order of size, starting with the smallest integer.

The mean of x, 10 and y is 11
The range of x, 10 and y is 7

Work out the value of x and the value of y.

x+10 +H =1 —_— Xri0+yY=233

HW-x =7 vy=7tx

X+10+9=33
X410 7 +X =93 —a 2K +17=33 —2%X =(f

=g X L S
=x+7 - IS
‘9 =§+7 “-'_g P
(Total for Question 1 is 2 marks)
force
pressure =
area

2 Abox is put on a table.

The face of the box in contact with the table is in the shape of a rectangle, 2m by 1.25m.
The pressure on the table due to the box is 42 newtons/m?

Work out the force exerted by the box on the table.

Geesn = Tiessore X Acea

A(Q“ = 2 £ 4 'o?s = ZOSM"

F =2 % 2.5= 10S nuvhns

—_—

............... 10S . ... newtons
(Total for Question 2 is 3 marks)
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Behnaz makes candles.

She has 6.3 kilograms of wax and uses it all to make candles.

®,
Each candle Behnaz makes uses 210 grams of wax. o
P
Behnaz sells % of the candles for $13 each. 9|
=
She then reduces this price by 20% and sells the rest of the candles. =—_°l
m
Work out the total amount of money Behnaz gets by selling all the candles she made. >
-
= (ams T
b
8300 = 20 candhes m
20 >
Z A g1
= %30 = 12 sold for 313 =12 x §13= $156
30 -12 Sold 20N cheaeny —> 1T x3I13x0.3= $1837.2 ,
— %,
Q
$1s¢ + $187.2. = $343.2 2
e — _|
=
X
—'
m, X
2
T
oY
&
B
=
%
S
e
20O
Bl
SO
Sk
=
R
Sk
o
-z
<
o e
T
2
o
058 0.1 1058
o

$.. 3320 SN

(Total for Question 3 is 4 marks)
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EN

(a) Expand and simplify 3(c —7) + 2(3c + 4)

3 -7 r 2Ccry)
= 3¢-2 + 6ct+3

= 9¢-12

......... q(—'3

(b) Expand and simplify (x + 7)(x — 2)

(2¢4 (% -2)

= 9c 4+ Ix-2% ~14

=93¢ e Sx - 14
—_——

(¢) Factorise fully 28y —21
y 2oy y

23¥yt-21y

HCE S ‘79 —_— 7D<q,5_3>

—_—
—

,,,,,, 7D(¢D‘S>

Tx—2

(d) Solve =3x+1

Show clear algebraic working.

Zre-T = 4(3xH)
Tx—~2 =12 X+

&= SX
ol % =X
S

—

(Total for Question 4 is 9 marks)
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S Abelie flew by plane from Dubai to Rome.

The flight time was 6 hours 42 minutes.

®,
The average speed of the plane was 650 kilometres per hour. o
P
Work out the distance the plane flew. 9|
=
: — o)
Distnr = Spref < Tima 5
m
—_— : «2 2
/INAS‘\QO{S (4-7M\AS =6+6? Whour$ E'
w
2 =
(G'/'g——)"‘soz‘f-SSsm m
éo P———— ,
e
Q
................ %3SS ... kilometres (ZD
a
(Total for Question 5 is 3 marks) §
=
m,
6 Hiran invests 20000 rupees in an account for 3 years at 1.5% per year compound interest. E :
. o
Work out the total amount of money in the account at the end of 3 years. v
Give your answer to the nearest rupee. : %’
>
3 .
20000 x(1.018)° = 209/3. S¢7s e
= 209/4 55
—— %0
e
o
SRS
SO
=X
=
bk
o i
SIS
2
)
T
4 15 S rupees | %
>

(Total for Question 6 is 3 marks)
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2_6
7 (a) Simplify fully 252
4x
4 xyt —-b S.¢
AAAAAAAAAAAAA b T
(b) Make e the subject of the formula 4 =3e + f
h=3et ¢ = 3¢=n-¢
C = h-(F
2
_
h—tf
..... €= 3
(Total for Question 7 is 4 marks)
8 From point 4, Stanley walks 200m due east to point B.
From B, he then walks 160 m due south to point C.
Work out the length of AC.
Give your answer correct to 3 significant figures.
200 —east
A B
160
{ sowh,
R s c
(AB)* +(BCY* = (AQ)
%
(2o 0)* +((60)* = (AC)
6s¢oo = CA)*
AC = Jgseoo0 = 256 M
:—\—
................ 2.36€ . ......metres

(Total for Question 8 is 3 marks)
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O
o
P
(@)
=
=
=
—i
m
Diagram NOT =
accurately drawn 2
w
>
o)
m
»
The diagram shows a regular pentagon, ABCDE, a regular octagon, ABFGHIJK, and an
isosceles triangle, BCF.
Work out the size of angle x. /
\%,
Iatuior o of prlogon — (156 <3) o
\S =\0¥%° 2
=)
Takviof eyl of © (%o =) =
= I135° =
el
l'l'l’:
CBA 2
= 3€o -(,35+lOf> E
=)
o
SR
IS0 — 117 =<5 5
63 = 2¢ S
% =3|.T 2o
—_—= S5
e
S
SRS
Sk
=
s
%
S
2
<
o e
T
&
o
058 0.1 1058
R

(Total for Question 9 is 4 marks)
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10 ABCD is a trapezium.

B 16cm C .
] Diagram NOT
X accurately drawn
12.5¢cm
-
A 243cm D

Work out the size of angle x.
Give your answer correct to 1 decimal place.

74 <
— X =9y +90°
e I q\
A —_— o
(24'5"‘)"‘7:3
£.3
Twy= 35

9= en'( 3 =33
(’2.'5 33.8%... .

nw+90° =
23-S7..+ 46 =123.6°

——

,,,,,,, 12306 °

(Total for Question 10 is 4 marks)

9

AR O RO Turn over
P 5 9 01 4 A 0 9 2 4

PMT



PMT
PhysicsAndMathsTutor.com
é ) Y

11 The table shows information about the amount of money spent on holiday by each of 120

families. I
9

Money spent (£m) Frequency CZ>
=

0 < m < 100 10 =
=

100 < m < 200 36 & mﬂ hast mumber | 2
.

200 < m < 300 34 §
=

300 < m < 400 20 =
Rt

400 < m < 500 15 i
500 < m < 600 5 o

........

(a) Write down the modal class.

/
hig W st m < 2
Veauns 1004 & 200
(b) Complete the cumulative frequency table for the information in the table.
Money spent (£m) (;‘r‘e':‘lz'::;;e

0<m< 100 | O

0 < m < 200 4 6 10 436

0 < m < 300 20 bb+3Yy

0 < m < 400 100 80 +30

0 < m < 500 15 100 +15

0 < m < 600 120 15 +6

(¢}
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(c) On the grid, draw a cumulative frequency graph for your table.

Ly Plot otk uppwrbound

r'

120

108
100

40

80

Cumulative
frequency 60

40

20

0 D
0 100 ”,0200 300 340 400 Y40 500 600

Money spent (£)

(d) Use your graph to find an estimate for the interquartile range.

Q.= VA~ L&
VB is ot 3 04120 =90 - 34D
7

340-160= 1490

—

LG | apy -
Vi ok L oof 1207 20 - (6D LY

(e) Use your graph to find an estimate for the number of families that spent more than

£450 on holiday. @ Drowv Line ‘fYDM- 'f.Ll'SO
More than 450 = 1920-108 = 12

(Total for Question 11 is 8 marks)
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12

A, C and D are points on a circle, centre O.
AB and CB are tangents to the circle.

Angle ABC = 74°
Work out the size of angle ADC.
Show your working clearly.
COA = 360 = (2x90 +72¢) =/0¢
ADC = 106 g3 °
z —-—

_—

Diagram NOT
accurately drawn

(Total for Question 12 is 3 marks)
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13 The straight line L, has equation y = 6 — 2x
The straight line L, is perpendicular to L, and passes through the point (4, 7)

Find the coordinates of the point where the line L, crosses the x-axis.

L fadink — -2

Cr papnodicdy adint — 5

Lr >y = 1/25 +¢C
svb (4.7>'m5

2= U1 (X = 522 +c
=S

“= 1/7. x+S

Cive kv s X —oxis whn 5=0

O=I/ZJ( +S
~S =1/

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2¢ = —|0

—_—
—_—

(Total for Question 13 is 4 marks)

14 128 = 4% x 2~

Work out the value of x.

|ZY - ‘+1x > Z‘
2% = (z"-)v" x 2~
I8 = (z)‘t" ,‘(z)"
123 = (‘L)“x-’x
1% = (D%
2') - zsat

72 =SX
.= 7/S =%

(Total for Question 14 is 3 marks)
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15 The Venn diagram shows a universal set, &, and sets 4, B and C.

&

7,3, 8, 1,4 and 9 represent the numbers of elements.
Find
(1) n(4u B)

7 +3+x+\ =19
_—

................. 9.
(i) n(4' " C)
I+ & =_S__
S .
(iii) n(4’ U B")
7+8+6t1 +9 =20
29

(Total for Question 15 is 3 marks)
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16 There are 8 counters in a bag.
There 1s a number on each counter.

00000000

Fiona takes at random three of the counters.
She adds the numbers on the three counters to get her total.

Work out the probability that her total is an odd number.

o b <
E i I
. 3
Plodd, o‘ld.oau) - g~ % e = -2‘35
s .3
P(odd, vn ww) > g~ X 5 2 T S .
s
;;1-3><56 = =S
3 s, =_ = S«
P(WM,OJJIW)—.’ 3 ~7 > %< -_S6 —
= S - =
tlewn ,wen 0dd) > F x5 <= = 5
= __

(Total for Question 16 is 4 marks)

15
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«e 24
17 (a) Use algebra to show that 0.436 = 35

100X = 43.€3 63 63 . .
x= 0.6363¢3. ..

995 =4 3.2
99>5¢ = 43-2
= 43-2 _ 4«32 2%
79 910 >
V20 ++/80

(b) Show that can be expressed in the form Ja where a is an integer.

J3

Show your working clearly.

TR I LN R T SR =t 8 N B

— 5 fs‘ 3 s
3 Q=60
§

(Total for Question 17 is 5 marks)
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18 Solve the simultaneous equations
® 22 +32=14

@x=2y—3

Show clear algebraic working.
S @D in® > 2(29-D +3y =14
(29-3)(29-3) =49 —125+9

265t — 129 +9) +35% = 1%

1031' —2_'43 +13 1‘3)" =14

"b" -2Ly +4 =0

asi| b=-24 <=4

—- 4t J 400

—bE Tt ke =24 JEayr (emina

A
2 “2-%\\

‘:):'z'_u_ J4oo =2 3¢ =249-3 —=» x =!

—_—

-9
Y= 24 — J4oo = 2 sc=19-3 ™ x=aF{
N " —

¥

(Total for Question 18 is 5 marks)

17
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19 azpt_q

p =8.4 correct to 2 significant figures.
g = 6.3 correct to 2 significant figures.
t =0.27 correct to 2 significant figures.

Work out the upper bound for the value of a.
Show your working clearly.
Give your answer correct to 1 decimal place.

6.z§ (_%L 6035
0.06S ~ t & 0.275

R-4S-¢.25 3
0-628 = =

A=

o83

(Total for Question 19 is 3 marks)
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20 Solve the inequality 4x*> —5x—6 > 0

4t -Sx -6 >0

-IX3 =204
-%+3=-9S

bt =Xt 3Ix-6 20
4 Ge =) +3(3- >0

NOT WRjTE IZI\IEZT]HIES]_I-\%REEA; L g .

..... x=2 x==3
4

|| g ez
-3/:'\_/7_ >

X
N

(Total for Question 20 is 4 marks)

J
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21 Here is the graph of y = f(x)

(@)
NiFLEMIONOd

=5
(a) On the grid above, draw the graph of y = 2f(x)

Streth ﬂbﬂ 2.

:in.

2)

SBIRIBE

00%6%%%%

SRRIBIES

XK

RIS

I

SRR
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Here is the graph of y = f(x)

<
ol
See
<
g3
=
=
o
o
Z

N\
N\
d
/
=V

-5

(b) On the grid above, draw the graph of y = f(—x)

Reflack in Yoxis -

X X -\ (Total for Question 21 is 4 marks)

21
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22 Express éix 25 x( 2 3 ) as a single fraction in its simplest form.
S5x"+2x -7 x=3 2x-5 5
o
P
e as . 3 . (2x+9)(2x-5) L 2Gx-9)-3¢-3) 5
Y - % | =3 2x-S =) (2x-S =
g:"- +£2%¢ =1 (Sx+7)(°‘“> =% ( ) gl
m
=2
-
(7_7( ‘I"S)(‘Z""S) x %= > 1x +S é
- - - b
Goetny (x—D DD (5D z
\
4
Q
2
Q
=k .
=
5
=
m, X
2
T
SE
m /
ol
>
%
P
e
O
}.CZDUJ
o
=
B
St
o
2
<
T
ottt
2x+5 : E :
(s>+7) (<=3 5
(Total for Question 22 is 4 marks)
22
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23 OAB is a triangle.
— —>
OA=a OB=b

C is the midpoint of OA.
D is the point on 4B such that AD:DB =3:1

_ _ — —
E is the point such that OB = 2BE

Using a vector method, prove that the points C, D and E lie on the same straight line.

= ([2a + Yelb-a) =3/p5-"/4a

C
_’= 14 ((.,-h),cl/z; :3/0;,—’/’:-ﬂ

Zl; = :)—E' So (DE s a stampht- bt .

(Total for Question 23 is 5 marks)

23
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24 (a) Express 7 —4x —x? in the form p — (x + g)*> where p and ¢ are constants.

P —(c+2)*

~(¢ + O = - (LY +¢)

T t-ix -4
kX
So P=1 n-(x+?)
1:1

(b) Use your answer to part (a) to solve the equation 7 —4(y +3) — (y+3)*’=0

Give your solutions in the form e \/7 where e and f are integers.

(‘:)1'34-7-)2:"
\34-'5'\'2. = "_'m

\9-_—§t\r“—-

———
e=-S €=

_____ ==sxdu
The curve C has equation y =3 —5(x + 1)*
The point 4 is the maximum point on C.
(c) Write down the coordinates of 4.
~S(x+) 43
(SN (.=t .3

(Total for Question 24 is 6 marks)
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