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0

Arithmetic series 1 CZ>

n Area of trapezium = —(a + b)h  =h

Sum to n terms, S = 5 [2a + (n— 1)d] 2 %
. . a b

The quadratic equation —>| =
=

The solutions of ax? + bx + ¢ = 0 where %
a = 0 are given by: h 5
o

L= —b £ \b* - dac >'fﬂj

2a < b g S

Trigonometry In any triangle ABC e

¢ Sine Rule .a = .b = ,C

sin4 sinB sinC

-

b a Cosine Rule o> = b>+ ¢* — 2bccos A4 0

. 1 . z O

Area of triangle = —ab sin C o

2 =

4 - B 5

J

i Volume of prism E

Volume of cone = 3" h = area of cross section x length X
Curved surface area of cone = 77/ ;
-

s

Cross
section

4/length'

A

Volume of cylinder = 7r°h 4
Vi - 3
Curved surface area olume of sphere = EW

of cylinder = 2zrh

Surface area of sphere = 477>

______
e SN
, Y
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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 The table gives information about the number of days that 100 cars were in an airport

car park.
'Y\ldpo‘mt .frqumc'_j X M.\dpl!d-
Number of days (d) Frequency X J {:DC_ <)
0<d<4 16 L 37
4<d<8 18 6 lO‘Z
8§ <d< 12 19 10 190
12 <d<16 27 1% 37%
16 < d < 20 20 |} 360

(a) Write down the modal class.

quast frag. =13 dlasss 124d< 6

(b) Work out an estimate for the mean number of days.

Mewm = ZS¢x
2¢

s 3241081 190+ 278 +3¢D
(00

L

06% - o .gr
100

(068

(Total for Question 1 is 5 marks)
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2 The diagram shows two solid toy bricks, Brick A and Brick B.
~1=3

6cm

/ - Diagram NOT

accurately drawn

6cm 5cm

Brick A Brick B

Brick A is a triangular prism of length 5cm.
The cross section of Brick A is an isosceles right-angled triangle with equal sides of
length 6 cm.

Brick B is half a cylinder of length 5cm.
The semicircular cross section of Brick B has diameter 6 cm.

The volume of Brick A is greater than the volume of Brick B.

How much greater? = o<y Qedlm X hgi
Vo= o tonl g

Give your answer correct to 1 decimal place.

\IOUMV\QO{_PFZ %YGXG x5 = 90 m*

VOUW\LO](% '/X7Vx3 x 5

L

O Heenw: 9D - 45 1 - 19.314..

——

2. “round down

19.3

(Total for Question 2 is 4 marks)

— AR Y AR A
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3 Here are the first five terms of a number sequence S.

¢ +6 <L
N\
LI-L 107 216" >0 28 34

(a) Find an expression, in terms of 7, for the nth term of this sequence.

01 froren@ 6

n X Nn n

O™ ten U (o4

i
e
T
: I'
=
e
=
e
e Bz,:{
t;;,h" ]
5 z’
i a:,;

The nth term of a sequence 7 is given by n*> — 3
There are numbers that are terms in both the sequence S and the sequence 7.

(b) Find one of these numbers.

Terms in both e whon  Sequends w equal (b eachotner
“1_?}_(_;\ tn + 4 n=7
O 7'-3 = 44

-l-’cO ‘6 =
(n=7)n+1) <o 2(%% = 44

I
(l

-y
xio-z NS Ten = 7

n= 3
w Lb ~N\= - 1 L)'é
how v VUUAC&WQ n. (Total for Question 3 is 4 marks)

4 On Saturday, Jacob walked 10800 steps.
On Sunday, he walked 7% more steps than on Saturday.

Work out how many steps Jacob walked on Sunday.

+/ move . 10071 F7/ =107/ = x1-0%

[OROO <107 = 11554

11556 steps

(Total for Question 4 is 3 marks)
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5 The scale drawing shows the position of a hall and the position of a library.

N

Not to
Scale
hall
120
ibrary
D
Jan: 20m
Scale: 1 cm represents 20 metres Tom | tOm
A post box is 140 metres from the library on a bearing of 220°
(a) Show the position of the post box on the scale drawing.
Mark the position with a cross (X) and label it P.
(2)

(b) Use your scale drawing to find

(1) the real distance, in metres, of the hall from the post box,

, Lom . 20m
7?-?(”?%‘",‘ o )x;-?

(i1) the bearing of the hall from the post box.

ﬂwng\m mecswed, . 2R °
o = 3
(\“3\0, arowndl o ponk 260 360-2% @

(Total for Question 5 is 4 marks)
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Diagram NOT
accurately drawn

B

Pentagon ABCDE is drawn inside the regular octagon ABFGHIJK.
The pentagon has exactly one line of symmetry. gum - [%DCY\ _ 9_3

A Work out the value of x.

LBAE 1 Sumey angles in

pentzten 1R0(5-2)

= R0x23 = 540°

2 =
=
a2
0
:}i‘Q"—%

124 10T 4478Re = 540
- 1]
Jeke =
L BRE =

232
116°

4
)

Totad HHC&(QS M os1g0(g-2)
100"

o

3
g
{

X = LBARL - L RAE
= 135 - 116 x= 19

(Total for Question 6 is 4 marks)

T —— s T ’
Eop g R e P et s b

I 2w 2 gs %o g ; AR S R G

' DONOTWRITEINTHISAREA = | |
L R R e R R R SR S R
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-
7 The diagram shows a trapezium.
37cm
H 125-40Diagram NOT
&
K accurately drawn
125°  |ag
I5cm |Sem
-
37 S{gm .
Work out the value of y.
Give your answer correct to 1 decimal place.
tand - opy
ad
Ean 35 = _=
15
X = 15tmnd5
:ﬁ = 33 + \Stan3db
rounch
down
v=43.5
(Total for Question 7 is 4 marks)
.
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18 h
L 15k*m?
8 (a) Simplify fully pe;
3
JZ,]Z*M _ 3|z”r:ts i Sk‘r:f‘ - 3kim
z
S(ILM A MM O 2 — i
5:5=3  pr:il = RY miimtem
k® m
Arim
(2)
(b) Solve the inequality 7 < 4x — 1 < 17
7 < 4x-1 <17
T\ +
<L b £ 18
=4 4
2L N £ 45
3)

(Total for Question 8 is 5 marks)
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9 Omar invests 6000 dirham for 4 years in a savings account.
He will get 1.5% per year compound interest.

Work out the total amount of interest Omar will have received by the end of 4 years.
Give your answer correct to the nearest dirham.

Acter Goears . Starbing ¥ wulbioner
5 d \rcuuw,ﬂ ?

n wws

m\uh\pw - 007t 1.97 = 101.57/ = x1.015

vaivsii i ionod |

A5Z§rm: 6000 x1-015% = 636318 (rounded 2dp)

&%W\L\'ﬂw’s
~ Sttin
Ronownt © 6d6R.1R - 60o0O J
0f Interest

= 368 1%

36818 ditham |

(Total for Question 9 is 3 marks)

A sin st onoa |11
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1 %% = r
| 10 (a) Simplify fully (16x%y°)2

$x0:5 x0-5
=Jlb x X x :]" o

4 x ot x ujs
= L}'x_"as L’_x“'dg

(b) Solve 4

S

Show clear alralc working.

ZFTC—Z‘\ZDQ '322:(.-35 =4
6 X6

< 16 - 4x - Ex +9 = 24
g Collect lite bervns
F “0x +25 - 2y
—25

-\0x = -1
=10

=
e
O
2
-0
o

X = ,/IO

(c) Make fthe subject of m = ‘/% of
[

: SquILe
solatt ¢ s

o
3
r.’
I
)
-

(Total for Question 10 is 7 marks)

1

T


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson


Hannah Thompson



PhysicsAndMathsTutor.com

r

11 The straight line L, has equation x + 2y = 4
The straight line L, passes through the points (=1, =7) and (7, 9)

Michael says that the lines L, and L, are perpendicular. J%mdlw
Is Michael correct? tj =mx +c
You must show clearly how you get your answer.
L( . X,+2\RJ:L1' m= \%'—32‘
~-2C Ly -X
1\3 = - 4+ L,- l E
<2
:’) = etk m=
2 j 2
= m x + C
Ly 9--7 - b _,
7 - ¢
Two  lnes are perpendiulor whan, tie produck of
the Qrodunes is -
x | = I
Lxh

Yes. Michoel s correct.

(Total for Question 11 is 3 marks)

12
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| 12 Freddie recorded the number of runs he scored in each of 11 cricket matches.

Here are his results.
4 0 21 32 51 6 102 69 17 9 42

Find the interquartile range of his results.

movder- 0, 4,6, 9, 7, 21,32, 42,951,649, 109
L. O

UR
Q0 = Uppar - lower
urtile q wosrtile
(757°) (157

=5l -6 = 45

(Total for Question 12 is 3 marks)

- | 13 Carlos, Flavia and Tazia shared £861 between themselves.

The amount of money Flavia got is 65% of the amount of money Carlos got.
The amount of money Tazia got is 22% meore than the amount of money Carlos got.

Work out how much money Carlos got.

Carlos get t= .
Flowiu 3%3 657 of X = 0:65x

Tazia qeks 227 mong -
1007-+227- = 12277 o¢x = [-21x

X t0 65x +1.L2x = K6

2.%7 X = K61
- 187

X = 300

£ 300
(Total for Question 13 is 3 marks)

13

T
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PMT
14 (a) Giventhat a =3* and b= 3"

express in terms of @ or b or a and b,

(i) 3* v
- 1 2
= _ x
5 - (?) J = a?.
(ii) Jrtdy
- x 4
= 3 x 34
=37 (3Y) = ab’
(i) 3! B
= 3‘3 - 3'
= b =3 LR
3
a=3 and b=3
ab = 2187
a*b = 177147

(b) Work out the value of x and the value of y.
Show your working clearly.

a’b “ab = a

(#1437 =187 = Q1

C

2 - ¥
3% = Q] x=4
Aaxb= 2187
Qlx233 - 2\g7 = 4
oy
Y - 27
5axgxs:1=; y= 3
4y 3

(Total for Question 14 is 6 marks)

P 5 9 0 2 4 A 0 1 4 2 4
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15 Barney has a biased coin.

When the coin is thrown once, the probability that the coin will land heads 1s 0.3

Barney throws the coin 4 times.

(a) Work out the probability that the coin will land heads exactly 3 times.

Heads 3 times: 03" x037 = O- 01]9

& digtenant
V\mﬂs of qucﬂgbo .

= 0.075¢6

0-01R9 x ¢

(b) Work out the probability that the coin will land heads at least once.

= 1= P(no wad)
= | = 0.7%

0-7599

(Total for Question 15 is 5 marks)

15
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16 120 people who visited a sports centre were asked if they went swimming (.5),
played basketball (B) or used the gym (G).

Their answers showed that

28 people went swimming
16 people played basketball
27 people used the gym
3 people went swimming and played basketball
5 people played basketball and used the gym
7 people went swimming and used the gym
2 people went swimming, played basketball and used the gym

e i

S

(a) Using this information, complete the Venn diagram to show the number of people in
each region of the Venn diagram.

One of the people who went swimming is chosen at random.

(b) Find the probability that this person also played basketball.

1€ wonk Swm vv\‘wj

3 also Pl ocis\etiooU 3
RS

(Total for Question 16 is 4 marks)
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e = 4.8 correct to 2 significant figures.
f = 0.26 correct to 2 significant figures.

(a) Work out the lower bound for the value of P.
Show your working clearly.
Give your answer correct to 3 significant figures.

L 5 £ e £ 4.%5
0-255< [ < 0.265

L603£P: L% X LA

= 0-2L569X4.%5
- L1125
= .21 (3sf)

(l

t
Q — —

w
t = 2.73 correct to 3 significant figures.
w = 0.04 correct to 1 significant figure.

(b) Work out the upper bound for the value of Q. IR
Show your working clearly.
Give your answer correct to 2 significant figures.

1.7)25 L% 4 2-335
0-025 £ w £0- 045

0035 ,

78 (2sf)

Ve - V8

Vppen onol lower toundls

(Total for Question 17 is 4 marks)

P 5 9 0 2 4 A 0 1 7 2 4
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f

18 Here is the graph of y = sinx® for 0 < x < 360

VA

(a) On the grid above, sketch the graph of y = sin(x + 90)° for 0 < x < 360

mowe 8‘%’” ;oi:m Lq:t
& 0

In 0 < x < 360, the graph of y = sin(i) + 3 has a maximum at the point 4.
2 \b
| | Ny o wp 3
(b) Write down the coordinates of A4.
- o¢ valnes
|
oW V3.
(x2)

Mox pomt, vejore: (40, 1)
Agl;ex teansfLormartion (90x2, |+’5}( %0 (2)4+

(Total for Question 18 is 4 marks)
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19 ABCD is a quadrilateral.

Diagram NOT
accurately drawn

Find the area of quadrilateral ABCD. A Ve = ’/ absin C
Give your answer correct to 3 significant figures. 2

BD - 9.3
Sing3 Sin 5%

B0 = 9.2sin9z  _

en5g 0. %%4¢.. .

_BDA = 180-97-58 = 75°

Areq '
of AABD : _’z,x 1-2x10-8%4¢.. x Sin25

= 21-39.. em”
Arng of A By - LZ_ x 1.0 x10.2R06... xsin 42
= 4459 em?
Areo % HBCD=21.2q. +44.53.. €50

- 6 5. qG & rownd up(Total for Question 19 is 5 marks)
p—

19
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20 (a) Write 3x*> — 12x + 7 in the form a(x + b)* + ¢

2
/\O\\L‘QOM gDC - 1 2>x + 4

o

o %36 x* - 4o ) +F

COMPWWSZMMM
Y4t 2= -2

5[(% -Yy? —4] +3
Lxpond out L ] brackek<
3(36—?_52 =12 + 7
S'lmpi‘lj—\\j
SCac-2)* -5

vaiv s NI ionod ||

The line L is the line of symmetry of the curve with equation y =3x> — 12x + 7

(b) Using your answer to part (a) or otherwise, write down an equation of L.

OL(DC&—p]Q‘i-rL

e s s ionoa |11

X =)

(Total for Question 20 is 4 marks)
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21 The curve with equation y =((i?0x — 3)(x + 1) and the line with equation y = 6x = 0
intersect at the points 4 and B.

Find the coordinates of the midpoint of 4AB.
Show your working clearly.

— T o—
O 4= C10z-2)Cxct )
‘\’3: 10x? +10x -3¢~
3: 10c?® +7x -3

@ 3—630:0 -‘.J:Gx

E'(Zua,@, both :
lOD(‘,L + Fx -3 = 6

X k0 3x1p = —-3D

+ to 1
10® — 54 t6x -2 =0 e
Boc (2 - IS SCZSQ—I) Swjﬁtc(o(;t(:(dise
€ Cn Sigle
<5DC+$)(Z_DQ—‘]) =
R
3: ~1‘3/5 xX= 3

he(-0e3e) (o, 3)
m\d\pO'\Vl;{: : ('9'5*\010'@_ , 3+C-g.63>

( -0. o5 > - O- 3 )
(Total for Question 21 is 6 marks)

21
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22

Diagram NOT
accurately drawn

23
45°
3x

=
]

OPQ is a sector of a circle, centre O
OAB is a sector of a circle, centre O

A 1s the point on OP such that O4 : AP =3:2
B 1is the point on OQ such that OB:BQ =3:2
Angle POQ = 45°

.. 81
The area of the shaded region is 8?% cm?

Work out the perimeter of the shaded region.
Give your answer in terms of 7.

)

Anea of  0PO = Tx(sa) x 45 ¢« %
360 =

= 25x"q 7

2 2

Aveq
OB -
E 6 - m x (gxsz x '/g
= Qx?r 2
g z
Maor shadad g o

"Tﬂ_’ - qDCl = /éxz'/T

2x* -
R

% - Y
XL

oy

— AR R AR
P 5 9 0 2 4 A0 2 2 2 4
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Tx* = 3]
"= 81
1

3
2

—

X =

Cirtwmgenence. PQ -271_?([5){%\ s 45 |

—
—

3

Litwmgerence A8 - Z7r « (ax 9

= 2
g
AP wnd B8 - Zx&qé

Perimebel @ q+ L7
g

~ 1qnowe reguative olue

as wng an’t po
"gatve

/

260 €

45

x 25

’23 360D

—

/
= 9

+ﬁ§_w+q = 18+ 9r

(Total for Question 22 is 6 marks)

Turn over for Question 23
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. st
23 The 10th term of an arithmetic series, S, is 66 a - ] b erm

The sum of the first 20 terms of S is 1290 d . d, )
| eren
Find the 5th term of S. &f

Show your working clearly.

a + 94 = 66

x20
S o Seris = N (9q + (n-1)d)
L
$2A0 = 20 (ha +(20-) o)

1290 = lo/(\fl_q+ ‘Cfd)
1290 = 920a +1904

200/ + 1904 12.90
OQ‘\’)@Od = )320_.
10 d.
A+ 9y - Y d —3

(1

=30

(o

(|

q
q:édé_(qx's) S term
qa_éé*zv a + 4
13 93+ 4 (-3)
93 -1
= QI

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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