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Formulae sheet — Higher Tier S

Arithmetic series _ 1
n Area of trapezium = —(a + b)h
Sum to n terms, S_= > [2a + (n - 1)d] 2

The quadratic equation le——>

<
o
<
o
%S

0%
XX
'Y

>
%
é

The solutions of ax® + bx + ¢ = 0 where
a = 0 are given by:

W g
¥ = —D T — adc F‘ '* FES
2a

)

S
oo
S
Al
pas

A

=
X
Satatete
S
A
KX

<
%
g
K\
M
X%

(0
X5
AN
gq

<
2K

b
Trigonometry In any triangle ABC
¢ Sine Rule _a = ,b = ‘C
sind sinB sinC
b a Cosine Rule a® = b’ + ¢* — 2bccos A

Area of triangle = %ab sinC

i
KIS
1, Volume of prism
Volume of cone = 3™ h = area of cross section x length

Curved surface area of cone = 77/

/ h Cross
section
length

Volume of cylinder = z*h 4,
Curved surface area Volume of sphere = 3

of cylinder = 2zrh ,
Surface area of sphere = 4zr
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Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Last season, the number of goals scored by Arjun, by Simon and by Kath for their
football team were in the ratios 2:5:8

Simon scored 12 more goals than Arjun.

Work out the number of goals scored by Kath.

difference in "o @ 5-2 = 3

04
ZRE
%%

0%
SR
R
et

%&&

0%&

'
daseNeseses
o teleds

KR
9
e

| refio equals b - '—:- - k goals

0,

Kot Scores - &xt = 32 goals
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The table gives information about the number of minutes that Abby spent walking each
day in September.

Number of minutes (M) | Frequency
0<M< 30 5
30<M< 60 6
60 <M< 90 8
90 < M < 120 9
120 < M < 150 2

Work out an estimate for the total number of minutes that Abby spent walking
in September.

Estimoted foral : (15 x5) + (45 x6) +(#5x8) + (105 xq) ¥ 135x2) ()

0

54 20 1 600 + s + 2to (1)

= 2160 @

....................................................... minutes

(Total for Question 2 is 3 marks)
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3 Nanette buys 60 notebooks for a total cost of 780 dirhams.

Nanette sells 70% of the notebooks for 22 dirhams each.
She sells the remaining notebooks for 19 dirhams each.

Work out Nanette’s percentage profit.
Give your answer correct to 3 significant figures.

-19:(90 = 42

100

Nanette Sells: 4ax22 + (60 -y2)x19
Qay 4+ 3Iy2 @

> 1266 @
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4 The diagram shows a sketch of triangle A and triangle B on a coordinate grid.

y A

(2, d)

Diagram NOT
accurately drawn

(6, 12)

(9. €)

(f,-3)
(-11, -5)

<V

(a) Given that triangle A has been translated to give triangle B, work out the value of d,

the value of e and the value of f

tans (ation = (6;1(_—? )

) O
-+ 13
=5 +1o0
c(¢) ~d-s

©

point (-1,~5) (

th* (_{'_3) . ( {'i’3 - (cl

-4 ¢ €
F=9-13 -y

ez-3y10 = ¥
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The diagram shows shape P and shape Q drawn on a grid.

y A
12

11

1() //

04

SR

%%
0%

SR

R

et

‘o:g:o
00‘0.
'
daseNeseses
o teleds

e

KR

6
3
54 -//
-~ _
4 // /,/ o
/ a | —

1

3 / ?

XK
5L
40?0‘0
5

<>
%
S8
SRS
020!
RS

55
XXX,

55
QXL

090

SR

® N

o
o

9990,
LS
2L

25
KRR

19e%%
0“0::
o

S
o
%
:;"0‘0'0‘
Do %62 %%
%
5
o%
’%
botes

1 2 3 4 5 6 7 8 9 10 11 12 X

(b) Describe fully the single transformation that maps shape P onto shape Q
Enlurﬂgmm{- of Scale fador 3 at Centre (0‘1)
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(c) On the grid above, rotate shape P 90° clockwise about (3, 5)
Label your shape R
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(Total for Question 4 is 8 marks)
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5 The diagram shows a shaded shape AEBCD made by removing triangle AEB from
rectangle ABCD

A q B

/.2cm 5.4cm

6 6cm

D C
1
AE =7.2cm BE =5.4cm BC =6cm angle AEB = 90°

Work out the perimeter of the shaded shape.
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Posmeder - 6+ 12 +5-4 +6 +4 ()
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(Total for Question 5 is 4 marks)
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6 (a) Simplify (2c*d’)®

3 Yx3 F<3
A xC d

) g CI‘L dll

(b) Find the value of 5y° where y > 0

5¢0-5 (1)

(c) Factorise fully 16a’b® + 20a’b
Y(uatd rs5db)
ua (yi* + 5ab)

la b (4b +59) @

(d) (i) Factorise x*+ 9x — 22
(x£m) (xt2) (i
< (I.'l'lﬂ (1_1) ®

(i) Hence solve x*+9x-22=0

Uo'h ( ubtysq)
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The region R, shown shaded in the diagram, is bounded by three straight lines.

Find the inequalities that define R
Take point (V,6) = (.m()+y

m= 2

Yy:22u+ Y4

(Total for Question 7 is 4 marks)
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8 (a) Write 300 as a product of its prime factors.
Show your working clearly.
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(b) Find the lowest common multiple (LCM) of 5A and 7B
Show your working clearly.

3 2 2

5 - A x3 x5 = 1%00
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9 Solve the simultaneous equations

ox+9y=145 — ©
7x+3y= 8

xs_( ),‘3
Show clear algebraic working. AN +9g =24 —0®
©-0
Ax -2 +9¢ -y = 24 - 14 .6

(Total for Question 9 is 3 marks)

10 Here are the test marks of 15 students.

7 10 14@16 17 18@20 20 23@30 39 40
Lo

) ) _ Medjan uQ
Find the interquartile range of these marks.

g - 25 -15 (D

=ID®

(Total for Question 10 is 2 marks)
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11 The curve C has equation y = 4x* + x* — 20x
(@) Find dy
dq 2 ) tax -20 O
p— = x 2 - 2
2
dy _ lax t2x-20
dx e
(2)
(b) Find the x coordinates of the points on C where the gradient is 4
Show clear algebraic working.
2
h = lLx 422 -20 @
[17(_;{-21 -24 =0
6Gx +%-12 = 0 ©
(3z -4 )(x13) =0 (O
3
4 - =
g TR
y -3
........... 302

(4)

(Total for Question 11 is 6 marks)
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12 The cumulative frequency graph shows information about the heights, in centimetres, LK
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KRS,

A
50

by

40
a3

020002090 9 000,
IR K
A T RIKEYNE 3
VL N,
SRS IS

(0
X5
LR
gq
<
2K

30

Cumulative

as
frequency

20

10

>
I | ‘ E:E“ .’
poatore;

0 10 20 1830 ¢ 40 50 60

T == e L, e o o o

A 4
K
KIS

Height (centimetres)

(a) Use the graph to find an estimate for the median height of these plants.

_______________________________________________________ centimetres

(b) Use the graph to find the frequency for the class interval 30 < Height < 40
q'q -20 = H'I’ "—t @

(c) Use the graph to find an estimate for the number of plants with a height greater than
35 centimetres.
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(Total for Question 12 is 4 marks) K
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13 A'is the point with coordinates (-5, 12)
B is the point with coordinates (19, —48)
Find an equation of the straight line that passes through the points A and B

1a-(ug) 60
Jradent = "o _ 4 AT ©,

equation © 1x=-29 (-9) rc

(8 2.6 tC

C=:-"05 @

g -asx -os (D

(Total for Question 13 is 3 marks)

14 Factorise fully 50g° — 18
2 (259™-9)
2(959-3)(59t3) @

2(59-3) (gt 2)

(Total for Question 14 is 3 marks)
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83
@ V2 + =5 =2
162
Work out the value of n
Show your working clearly.

N

3
g - (2*) - 2
- (l‘i)si : lb @
9

n

2
(0 | @

l
._ = - -
L-3 n n- A-5 (l)

(b) Find 4% of 4.5 x 10™
Give your answer in standard form.

0.04 x 45 <107 O

-2 %3
: LxlW0 x u4.5xl0

-2t 3
= hx4.5 x |0Jl

= |3 x lows @

= 1% K‘Oise @

(Total for Question 15 is 6 marks)
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16 The Venn diagram shows a universal set & and sets A, B and C
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Given that n(A U B) = 42

(@) find the value of x
x: 42-9-5-3-1-12
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(c) Findn(B'n C)

Stlo =1y 15 @

(Total for Question 16 is 3 marks)
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17 The functions g and h are such that
11
9=~ —3
h(x)=x*+4 x>0
(@) What value of x must be excluded from any domain of g?
2x-5 =0 5
x = 2 2
2 ——
(1)
(b) Solve gh(x) =1
|
ohx) - 1
2(1°ty) -5
"
| = -
2(x ty)-5
2
2% 13 -5 = |\l
p !
ar = 8
) !
AN O,
x = 2 Ssne X2 0
®
2
®3)
(Total for Question 17 is 4 marks)
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( ™)
18 The incomplete table and incomplete histogram give information about the times,
in minutes, that 140 people waited at a station for a train.
Time (t minutes) Frequency
0<t< 5 23 40 -23 - 1§ -1y = §5
®
5<t<15 25
sl From ngh : (1 § smal) Square = 2)
15 <t < 30 60
= (10x5%) +(15%82) = 85
18
0 <t<40 50x + 130 % = 8§
40 <t < 60 14 IT0 2 = 85
X = £ = 0§
4 110
116
4.0
as‘ 4
2,0-
Frequenc
density 355’
©
\
-5 -
{0 4
0-5 1
0 | | | >
0 10 20 30 40 50 60
I0x25 15 % “’ =60
- 26 Time (t minutes)
Complete the table and the histogram.
23
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20 (Total for Question 18 is 4 marks)
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19

Diagram NOT
accurately drawn

© b> N 5b

OMA, ONB, MPB and NPA are straight lines.
M is the midpoint of OA
ON:NB=1:5

—>

N
OM=a ON=b

(@) Find in terms of a and b the vector AN
- - -
AN = Ao t on
- -24+b

(b) Use a vector method to find the ratio AP : PN

0P - oM+ Mmp 0B - oA + AP

a+ t(mp) O * u_tm(@)Q)
a+4(~at6b) = 20 + A (-294b)

"

a: -4 = 2224 O
-k @ (O

substitute (2) inb (1) -

|1 S

-k = 2-20¢6k)

I-h = 2-124A

I A
I8

o
(o}

t

J
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4 )
AP
"
AP PN - 615
65
AP PN =
(4)
(Total for Question 19 is 5 marks)
Turn over for Question 20
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20 The sum of the first 80 terms of an arithmetic series, S, is 470
The 75th term of S is 14.5
The sum of the first X terms of Sis 171

Work out the value of X
Show your working clearly.

Sgo = .9,:_. 20+ 19d |- 430

- yo (2a+3ad) - Y70 @
20t 194 = s —©

Ty = O F F4d = 1yg @
29 -2

\

20 + \4gd

® -0

ugd -1ad -~ 294 - W

o

6qd = \t26

d: 0.6
a: 145 - 0.25(F4)
= -l_., @
ETRE —}[1(“*)*'()&-!)0-19

341 = x (-8 +0.26x~0.25)

b8
Iyar = -8x +0.A5x —g 216X

025x ~8.25X-342 =0

X = 33x - 1368 =0
(x-53)(x+24) =0
. J
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(Total for Question 20 is 6 marks)

21 A curve has equation y = f(x)

There is only one turning point on the curve.
The coordinates of this turning point are (6, 5)

Write down the coordinates of the turning point on the curve with equation

@ y="f(x-4)

(b) y = f(3x)

(Total for Question 21 is 2 marks)
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22 The diagram shows two circles with centre O and a regular pentagon ABCDE o
55
[0 00,050
K CHGL A

B

Diagram NOT
accurately drawn

Bote-aled
SIS
SR
KRS
Batetitrieds
[Oeivas 1%
S
Bo%e%s %%
K
ST
SIS

m

A, B, C, D and E are points on the larger circle. S5
The pentagon has sides of length 8cm. SR

The diagram is shaded such that 5558
shaded area = unshaded area S

Work out the radius of the smaller circle. ot
Give your answer correct to 3 significant figures. S

&
XS
3K
poseer g

pm}qgoh
180 x 3 ‘

ng'(, < - ‘08
)

angle gop = 180 -5 -5l
L1’

;
KIS

hQJ9h|'
&
> bton Sy - 5.505 .

height of Hriang|e - ton T4 =

lengih 0E = 8

sih Sy Sihjz

"

OE $sin S4 ¢ %05 . = radius of |m"3c drele

T T

Sin 32

o
(<

5%

> S
Aea of whole diaﬂmm = Mx6 305 - ‘“5-480]..--0) wm

%%
o
M
W
58S

0955

$%e%

( X KoK
0 - X . T (o 58
Area of pentagon = §x 3 & x 5508 \ (! ) SR

\. J 5%
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r- %45 (3 S'f‘)@
3us
....................................................... cm
(Total for Question 22 is 6 marks)
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Sz
23 A frustum is made by removing a small square-based pyramid from a similar large o
SR

squared-based pyramid as shown in the diagram. KB

KRS,

A Diagram NOT 558
accurately drawn e

45¢cm o

Soozeds;

OG5
SRR
IR
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¢
20
<5
%,
5

¢
026

N
1
%%

¢
oo’
J

i
903

¢
e

X
o
$v
RN
plete?

%
0%
o
0% =
o

The height of the small pyramid is 15cm.
The height of the large pyramid is 45cm.
The square base of the large pyramid has side length 39 cm.

Work out the total surface area of the frustum.
Give your answer correct to the nearest whole number.

L
Aveq of Small Square -(lf;— XM) - l31 - 169
5

2

Prvea of \afge Sguore - 2ot

Slont height of large pyramid : .}%s‘lfé})l
2 '-fq.()ll.?...@

|
S

Mrea of large Slanted tiongles = 4x L x 4q.043 x39 = 3825381 (D

425 642

of

hrea of small S‘antm\ MM9I0,5 ; ll-;‘i:x lg .343.. x 13

O
alorals
TR
e,:.
=
35

Prea of Slanted surfaces (frughum) @ 3825 381 -425.042 = 3400 .339 .-

RIS
G
. S 8%
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~( |
%%E Total Surface areq < leq + 1521 + 300 . 3139 Q)
5090 . 33q.. .
: S0qo
(Total for Question 23 is 5 marks)
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