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GCSE Mathematics (Linear) 1380

Formulae — Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

Volume of prism = area of cross section x length

l g /J

Volume of sphere :%m" Volume of cone =% wh
Surface area of sphere=4m° Curved surface area of cone = zr/

N

In any triangle ABC The Quadratic Equation
The solutions of ax? + bx +¢ =10
b a where a # 0, are given by

b (B - 4ac)

_:l =
A B 2a

b e
sind sinB sinC

Sine Rule
Cosine Rule ¢*= b*+ ¢*— 2bc cos A

Arca of triangle= —éab sin C

A

0




. {(a) Simplify 2a+3b-a-10

-
Leave
blank

Answer ALL TWENTY FOUR questions.
Write your answetrs in the spaces provided.
You must write down all stages in your working.

You must NOT usc a caleulator.

e = o by C R S ) P

..... adlZhe.
)
(b) Expand  4(2m —3n)
L x4+ 2y = 735
L v = B = i
oL,

M ot

(Total 3 marks) 1

. Work out an estimate for the value of

60.2x0.799
223

Give your answer as a decimal,
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3. Fred buys 18 tins of polish costing £2.37 cach.

(a) Work out the total cost.

{2 X 23 2500
| {y (e

KL poo | so f 1 Boo
s e A B ) Lﬁé €
L | 2000 [ BOO IO | ! e

| eoo | 2uo { 6 S

A vacuum cleaner costs £85
Fred gets 10% off the price of the vacuum cleaner.

(b) Work out how much he has to pay.

O/, o BEeS

3 Q3

(Total 6 marks)
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4. Diagram NOT
accurately drawn

(a) Find the value of x.

S ek B0 e corces (e el \fj

(b) Find the value of y.
Give reasons for your answer,

_ An < les Loy oA S e gk e o RS
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(Total 3 marks)
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5. There are only red counters, blue counters and green counters in a bag.
There are 5 red counters.
There are 6 biue counters.
There is 1 green counter.
Jim takes at random a counter from the bag,.
(a) Work out the probability that Jim takes a counter that is not red.
N vamber oft Now ne ot . é) - L - J
oo Co el oo b b L2
2)
Jim puts the counter back in the bag,
He then puts some more green counters into the bag.
The probability of taking at random a red counter is now %
(b) Work out the number of green counters that are now in the bag.
Ked « D = 2 e - [
LY Ce e e caeclo »"‘K
R f“‘} '''' E /) . o "3} 2.5 e KC& AN e (Ag;‘k_c»h@gjg_;i
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There are 1-5 litres of juice in a jug.

Lisa is going to pour the juice into some glasses.

She will fill each glass with 175 ml of juice.

Work out the greatest number of glasses she can fill.

{ L, ! - oS e pad
ey < Ly
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8. (a) Solve 13x+1=1Ix+38

TR S B ) O o -
-4 SR

7o ! s
- S P A=
S e ;} - o L‘} (2)

(b) Show that y=-2 is a solution of the equation i+ =2y
))
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- otk R L’j o /:} W e bres i Sialelss oy s;,:,<:;>‘gy;{;m;g_;;@{,

Pee 2A D Z) ..... - lk

I S o & LIPS Y &
@ |28
(Total 4 marks) —]

9. Sweets arc sold in bags and in tins.

There are 20 sweets in a bag.
There arc 30 sweets in a tin.

Lec buys B bags of sweets and 7 tins of sweets.

He buys a total of § sweets.
Write down a formula for 8 in ferms of B and 7.

Q) = OB 2oy Q9

.....................................

(Total 3 marks)
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11.

0

Leave\
blank
12em Diagram NOT
4 accurately drawn
12 cm
y
ABCD is a square of side 12 cin.
M is the midpoint of C5.
N is a point on 4B.
AN = lAB.
4
Calculate the area of the shaded region CDNM.
4 e PR, -y
AR = L 2 = LL = Ao RN = |72 S e
Mz - 172 2 e
P e U N ( _' AN '{.3
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(Total 6 marks) T
e A 5 R R 55— PRt 5P 1 A i 28 A Pt R 1 A A e 1 1 o

3

Turn over




12. The table gives information about the lengths of the branches on a bush.

.\g‘)k o e

Frequency

Fyveschotdo 2

(b) Write down the modal class interval,

(\.,th:“Cijt}"{»(zi b »{M;fciuw AR uj o

Length (L em) Frequency gf”im I Y
0K L<10 20 5 nok
! £ bhag @.ﬁ\(ﬁ\
0L <20 12 > (e L
20 < L <30 10 25
30 < L<40 8 25
40 < L <50 6 Lesy
50 < L <60 0 30
(a) Draw a frequency polygon to show this information,
A
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0 10 20 30 40 50 60 70
Length (£ cm)
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ae

.....................................

(Total 3 marks)
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13. )m
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The graph of the straight line x + 2y = 8 is shown on the grid.

(a) On the grid, draw the graph of y = %_1

vy oo {g (i ()»f ook, ué’{\'{)

) ™
e wedrecTepk )

T

3
(b) Use the graphs to find estimates for the solution of

x+2y=8

y=——I1

2 ) \\‘
. . - b o . ey . e o
C \('_\;x v 30 ek w‘i\(}i‘-'é-) Lk ey g =1 Q) . {"}“ VE‘-J\%) v\\x, et %N o ( e d / E \} /

(Total 4 marks)
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14, (a) Write 6,43%x10° as an ordinary number.
C TN o g
(_;f:} f-/L b ‘%\f P [ @ (?’j( .\)f(/f)}%)‘ -

(b) Work out the valuc of 2x107 x 8§x107"
Give your answer in standard form.

D T R T I T T s e

~
Leave
blank

Q14

15. (a) Factorisc fully  2x* ~4xyp

2. (" 2ey)

(b) Factorise pr—6p+8

(x+2)°

(c) Simplify
N2

(d) Simplify 2a°bx3a’h

o .
e 4 =k o
7 6 = badb?

o [ L / “ > /‘[X’/‘i/\)

Cayu(-2) - 4% (o),

....................................

(Total 7 marks)
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16. All the students in Mathstown school had a test,

The lowest mark was 18

The highest mark was 86

The median was 57

The lower quartile was 32
The interquartile range was 38

On the grid, draw a box plot to show this information.

0 10 20 30 40 50 60 70 80
Mark

50 100

(Total 3 marks)
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19.

A Diagram NOT
accurately drawn

@

C

A, B, C and D are points on a circle, centre O,
BC = CD.
Angle BCD = 130°.

(a) Write down the size of angle BAD,
Give a reason for your answer.

|9y - 1RO & 5O

) Ppos .y nw‘\u} LS Ly C.“: L Ve <_’;':L§,L\‘,ﬁ:,{cak t”; Vadoe ok \ ':(Sx )

{(b) Work out the size of angle ODC.
Give reasons for your answer,

BoD = 7 x BaD o 1OO

Leave
blank

2oy 4 reeD = 2 a0
By e 2o o Do
NS e A (L5 i
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4) Q19
(Total 6 marks) ,—]
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20. y
| | | \ \ /\
\O | \/O \/ \
C y D Y
0 X / 0
I ¥y F
})
Each equation in the table represents one of the graphs A to F,
Write the letter of each graph in the correct place in the tabie.
Equation Graph
y =4 sin x° -
y=4 cos x° 1
yp=xt—dx+5 -
y=xi+d D
4 ,‘ Q20
y= :: { ..... }
= (Total 3 marks)
19
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21, Here is a shape ABCDE.

B 4 Diagram NOT
] accurately drawn
xcm E
o D

AB, BC and CD are three sides of a square.
BC =x cm.
AED is a semicircle with diameler AD,

The perimeter, P cm, of the shape ABCDE is given by the formuia

P:?aerE
2

(a) Rearrange this formula to make x the subject.

20

.
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The area, 4 cmi?, of this shape is given by 4 = kx? where & is a constant.

(b) Find the exact value of 4.
Give your answer in its simplest form,

) . N
. oot e T ( 3 )
/\ /\\ '
OECD

- 1
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s 3)

(Total 5 marks)
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22. Expand and simplify (2 + \/5) (3 + \/E_i)

Give your answer in the form a+ b2 where a and b are integers.
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(Total 4 marks) ]
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23,

ABCDEF is a regular hexagon, with centre O.

— —>
OA=a,0B=b.

_)
(a) Write the vector 4B in terms of a and b.

The line AB is extended to the point K so that AB: BK=1:2

._)
(b) Write the vector CK in terms of a and b,

Give your answer in its simplest form.

wwwwwwwwwwwwww
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Diagram NOT
accurately drawn

A

e

W
7
vy

(Total 4 marks)
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24. Umar thinks (a+1)* =4”+ 1 for all values of «.
(a) Show that Umar is wrong.
s (14T /2
#is Sop - 2)
Here are two right-angled triangles.
All the measurements are in centimetres.
Diagrams NOT
accurately drawn
(c+ 1)
a ¢ (at 1)
] [ ]
b (b+1)
(b) Show that 2a+2b+1=2¢
: 2
ol b £
. e P 7 PN o a\‘ :
( o b \) 4 by 4 i\// ...... { J
A | 2 . e 4o A
i e b bk A4 2 = j ¢ \
=R < ¢ 1{.\0 ¢ \ b { 3 :
o
i
s 2,(".‘ (3)
a, b and ¢ cannot alf be integers.
(¢) Explain why.
CS}\.Q_‘ Sotehea. o wotof be oo el
Uhve  atlo wou wdel e @Ay
(1) Q24
(Total 6 marks) W
TOTAL FOR PAPER: 100 MARKS
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