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GCSE Mathematics (Linear) 1380

Formulae — Higher Tier

- Yawnmstnotwritelon this.formmbaepages, ..o 0
Anything you write on this formulae page will gain NO credit.

Volume of prism = area of cross section X length

4

’ cToss

section
4

L/ \e\\%‘“ /J

Volume of sphere =%mﬁ

Surface area of sphere =4

N7

In any triangle ABC

- a — —
Sine Rule = 2™ sin C

Cosine Rule &°= p*+ > 2bc cos A

Area of triangle = %ab sin C

Volume of cone =% arh

Curved surface area of cone = v/

The Quadratic Equation
The solutions of ax* + bx + ¢ =10
where a # 0, are given by

- —bt (B - dac)

2a
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Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.
| Yownvastwrite o el e it our workaigs s o
You must NOT use a calculator.

. (a) Simplify 2a+3b-a—b

(b) Expand  4(2m —3n)
4 xAvA -~ 4 xBn

(Total 3 marks)

blank

—
Leave

60.2x0.799
223

. Work out an estimate for the value of
Give your answer as a decimal.

0.2 = 6o(lsg)
0.794 = ©-8(isf)
DAL = AOD C\&gﬁ:}

box 0-3 ©x8 4g 24

P

ermen e e

oo oo RO

(Total 3 marks)
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. Fred buys 18 tins of polish costing £2.37 each.

(2) Work out the total cost.

23T
A 18
= (%9 ¢
23 %
Q2L &

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

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

Reduchon = (6% oL £ES

p—

e pews - 25 ~ B.S0

— T Sl =~ E S-S50

(Total 6 marks)
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(a) Find the value of x.
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(b) Fipd the value of y. ““ /,,,,f Vs
Give reasons for your answer. /% é:i gse
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Diagram NOT
accurately drawn
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(Total 3 marks) ‘1
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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 blue 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.

P(red) + P(nitred ) = :

Pnstred) =1 ~ P(red)
5 ~+

-~ | - LA

i Q__ ................. ii};‘. ......... (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.

Plred) = 4 =& (= tohlnuwber o
g J = 3 s LOLNTEAS |
= i:‘w;@- {..i:“!%j )

A2 5

@‘yf«%ﬁm Covnbers = |5

(Total 4 marks)
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There are 1% 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.

Ll libe = 1.5 A= 1500 wml
28

MNuealses oj; iia%&& - {500 £ V15
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(Total 4 marks)
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7. Jo measured the times in seconds it took 18 students to run 400 m.
Here are the times.

-,
Leave
blank
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75 85 94 92 61 80

82 86 90 95 90 89

(a) Draw an ordered stem and leaf diagram to show this information.

(,i f» Me doyy
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(b) Work out the median.
% 1R+ _ g g™
e . e = L \fﬁ\i%ﬂ. .
Hediawn g \wven E”fj = 9
M- 86t84 _ g1.5
9 =
- B

.............. g:ﬁ'd seconds
()

(Total 5 marks)
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8. (a) Solve 13x+1=11x+8§
(B3 — il +{ = Hlx~fx +8
Ax +l o= B :
Ax +l-1 = € —|
L= +
-3z 08
@
(b) Show that y=-2 is a solution of the equation i+y=2y
y
i'_ + -2 = Ax- .
- 2.
R T
—_4 = -4 . ijf:..’—i 15 Lo
v/ v sélu howm +o
g kﬂﬁ&ff*w aheon .
@ Q8

(Total 4 marks)

9. Sweets are sold in bags and in tins.

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

Lee buys B bags of sweets and T tins of sweets.

He buys a total of § sweets.
Write down a formula for S in terms of B and T’

In B iaaﬁs Here are 2o B sweeds .
S Tn T #tins there are 207 sweeds |

6= A0b + 20T

Aol t30T @
(Total 3 marks)
J
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10. Jim has only 5p coins and 10p coins.

The ratio of the number of 5p coins to the number of 10p coinsis 2 : 3

e WSS watlelratibno i e g

the total value of the 5p coins : the total value of the 10p coins.

Give your answer in its simplest form.

atio Df_,f Ed value -

Ax5 T dx 0

Vi 30
L= 2

(Total 2 marks)
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11. 12 cm Diagram NOT
accurately drawn

12 cm

ABCD is a square of side 12 cm.
M is the midpoint of CB.
N is a point on 4B.

Calculate the area of the shaded region CDNM.
AN = L AR = L ox 2 = dewm
Y “4

ﬁﬂ“fam%ﬁe ADN - Avea — -w—'»mg}:
e Nb= 2 A = 2 (12 = Aem
o4 4

. MR = BC 2 = bA*2 = €Cm
Y% 3 :;‘""‘. ) - A o= e B
[ é?\%‘\ﬁééi MBN . Area = @,ﬁ‘iﬂ - oM
2

¢ * . SN 5o - W v o ] i, ﬁr’g@ /|
Shaded regton = firea of square - Are of A = frrcer 44
J ( NG .

DABC ADN

= (j2xiv) - 18 -2%F

i

- fﬁ-r g — 1§ -1 ......... cm? Q11
(Total 6 marks) 7
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12. The table gives information about the lengths of the branches on a bush.

Length (L cm) Frequency
o OGN e s I P
10 <L <20 12
20 < L <30 10
30 <L <40 8
40 < L <50 6
50 < L<60 0

(a) Draw a frequency polygon to show this information.

25

20

15
Frequency

10

5

0

(b) Write down the modal class interval.

e G s hest Sresoe .
Grivewn '%J ‘K\J‘ﬁa Tesw mﬁﬁ

A
%
N
e
e
-%
0 10 20 30 40 50 60 70
Length (L cm)
@
0 s L <io
1)

(Total 3 marks)
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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 (;C% i l)
€y O | > i (2i0) .
. 2 3
(b) Use the graphs to find estimates for the solution of
x+2y=28
x
=—-1
Y73
5 [+3
x=..T P = e
1) Q13
(Total 4 marks) T
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14. (a) Write 6.43x10° as an ordinary number.
. 43
&whfw ”
&43060

(b) Work out the value of 2x10” x 8x107"
Give your answer in standard form.

e TR '
I xE x lof % \w!
, -5
i Q,» p. o

] -
l. 6 xlo x Ibo ) _
________ .6 xle
(2

-
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blank
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15. (a) Factorise fully  2x” —4xy

MZ PPa» S B SIS ‘ff..% L;{}ﬁﬁﬁ.‘ﬁ_
R . i ) B [ o f - 2' .
Lo (% - Ay ) LAX(R DY)
' @)

b) Factori Z—6p+38 = {5 N e m
(b) Factorise P —6p (x-4) l‘}

< ’

Txl =7

(2)
(c) Simplify er2f - (xr2)(A +2)
x+2 N
(x+2)
XL A2
1)
(d) Simplify 2a*bx3a’h
s e ke 5 T
Axd x O x & Abab 5,
....... a b .
(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 YoV Was STER el o ok

The lower quartile was 32 . ) _

The interquartile range was 38 L peeYy Q‘Uﬂrhiﬁ =38 +>2%L = o

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

. (@ Medan
TR e o
]
0 10 20 30 40 50 60 70 80 90 100"
Mark
Q16

(Total 3 marks) T
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17.

4 cm

Diagram NOT
accurately drawn

A

ACD is a straight line.
AB is parallel to CE.

BC is parallel to ED.

AB=4 cm. e

CE =6 cm. Scale /faCbr‘-::: ”,;? =
BC=8 cm.

(a) Calculate the length of ED.

ED:%X%; 2

AD =25 cm.

(b) Calculate the length of AC.

AC :CD

.
—

2 3
25 +5 =5(lpart)

P\'Cz—jtxgr—lb ..............

Ch = 3K S5=15

3
5
j 2.
...................................... cm
@
lo
........................ cm
(@)
(Total 4 marks)
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18. There are only red marbles and green marbles in a bag.
There are 5 red marbles and 3 green marbles.
Dwayne takes at random a marble from the bag.. A |
He*a“@esmx’pmﬁﬁe‘mm%B&Kmm@wﬁué@@ s ndlk Pua&- mariile, ba CJ{Q R
tn flae baﬁ -
Dwayne takes at random a second marble from the bag.
(a) Complete the probability tree diagram.
Ist Marble 2nd Marble
4 Red Re
7
5 Red
8 s
3 R &G
/ % Green —
e
Red & AQ‘/ /E
3 / Green
<
............ e )
G C“Q
Green
€))
(b) Work out the probability that Dwayne takes marbles of different colours.
”D"i{-—!{-eremt tolors © RG or GR .
5 3 EX-
- =t Tz X —
SR 3T F
1S s . 3o
56 Se %6
36 /ﬁg é
3 Q18
(Total 5 marks) T
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e Diagram NOT

accurately drawn

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.

Z RAD = 1806130 =
ARCD 1y & Cﬁ& LC c:iu&dﬂ a?ﬁmi
%Ffvﬁl 'ﬁ;{%l&g\gﬂ,} %dd L‘f';@

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

L Bbb = L £ BAD = Ax 50 = (06 -

Tw the Quadniakrl OBRCD -« .
o OBCc = £ obhC = 360 ~(130+0)
P

- 5 -

£ 0bC =

(Total 6 marks)
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E Y4 F
Vi
0 x 0 x
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 table.
Equation Graph
y=4sinx° E
y =4 cos x° B
y=x>-4x+5 F
y= 4 x 2 C
D
4 Q20
y=2 A
(Total 3 marks)

19
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21. Here is a shape ABCDE.

A

Y

AB, BC and CD are three sides of a square.
BC=xcm.
AED is a semicircle with diameter AD.

The perimeter, P cm, of the shape ABCDE is given by the formula
p=3x+
2

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

STVC.“}-;ZDC':.P

rT—ET

Diagram NOT
accurately drawn

S 2 F
Izﬁi .........
P &y
or =

& PR
é§+TT/~2}

-
Leave
blank
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The area, A‘pmz, of this shape is given by 4 = kx> where k is a constant.
(b) Find the exact value of k. ,
Give.your answer in its simplest form.. ! i ‘)
i//; Radiue = &
...
A = ATEa o—ﬁ Saluarff: ~% af«é?,c:\ 0-"% sSewi ~ au&.
5 rx (g, we>)
= LT 4 ;\. T
(Z
2.
= ATy Lw L x
Z oy
%
- ATy Uom o
8
B PR A " e L)
-l t ) .
8 RS
L (3) Q21

(Total 5 marks)

|

22. Expand and simplify (2 +2 ) (3 ++/8 )

Give your answer in the form a+ b2 where @ and b are integers.

Ax?d +2xV8 y3x Ve « Vzxig
E+aAV8 +302 +Vig
N& = Vaxa = aVs Tt means AVE = 2x2V2
- Vib = 4 =4l
G+ 5V2 +3VL t+ 4

lo + T
A= lo lo+3VUL |,
%) = Z?‘ ' (Total 4 marks) T
A
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23. DiagramMOT
acgurefte drawn

P

ABCDEF is a regular hexagon, with centre O.

~ = _— il
O4A=a,0B=b. AD = -0/ .

(a) Write the vector AB in terms of a and b.

2 —7 =
AR = AD +0% = - a tb

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

N
(b) Write the vector CK in terms of a and b.
Give your answer in its simplest form.

A L B — —2
[ - =y L. %Lﬁ. Q\' A 'A‘&

i

2 £
Bl = 4AxX Lb~a)

— s —7 ro? 2
C = CB + B  ((CB =0nh = o) |

3) Q23
(Total 4 marks) T
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24. Umar thinks (a+1)* =a” + 1 for all values of a.

(a) Show that Umar is wrong.

T , ,
(a+) = a*+2a+i  F a” ¢

Here are two right-angled triangles.
All the measurements are in centimetres.

2 .
C =a*+b

(c+1)
(a+1)

@

Diagrams NOT
accurately drawn

b B+

(b) Showthat 2a+2b+1=2c

T >
Cr) = (arvD + LoD Fythagoras .

A ,
Fractl = atqdatl P +ab 4\
ctiacHl = att bt Aatab it
= Cm%&m&bxi.

[
g

CE 4+ Le
S ™ it
A4l = Latribte 2
de = Aottt ~|

3)

Lc =Zatllt|

a, b and ¢ cannot all be integers.

(c) Explain why.

e n &L\waﬁs eve v .

Aot L -{-l =

e .

p = Y [f,), C Canndl

~
Leave
blank

Latxly v élﬂﬂ&\waﬁéé?aﬁ. _@W@M—
\MF&%% -
(1 Q24
(Total 6 marks) ——l

TOTAL FOR PAPER: 100 MARKS
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