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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 a prism = area of cross section x length

3

Volume of sphere =§TEF Volume of cone = %nrzh

Surface area of sphere = 47/ Curved surface area of cone = 77/
/
h
N ¢
In any triangle ABC The Quadratic Equation

C The solutions of ax>+ bx+¢=0
" where a #0, are given by
a
~b+4/(b* —4ac)
xr=
A B 2a
o

b e
sind sinB sinC

Sine Rule

Cosine Rule &°= b*+ ¢*~2bc cos A

Area of triangle = % ab sin C

D A n n 7 a A n 2 2 A I
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Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.
You must write down all stages in your working.
You must NOT use a calculator.
1. Theo earns £20 one weekend.
He gives £4 to his brother.
(a) Express £4 as a fraction of £20
Give your answer in its simplest form.
10 S :
==
(2)
Theo gives £6 to his mother.
(b) Express £6 as a percentage of £20
6 x 100D = 3 p WO = Ty s
LN &
3D
................................. %
(2)
Theo spent the remaining £10 on bus fares and food.
He spent £1.50 more on bus fares than on food.
‘ (¢) How much did he spend on bus fares?
|
‘ Lek = amvoun £, SN E .o FSOCJ
| Tren amounkt pznt on Lus F"“" g = 2XF1-5
| aael med B LE = 3
B g ~ -l x- T
_ !O__}S _ %S :_.Li—ls— £ .................................. |
= W= S " ® o

. 2.2 S
Bpmat spent on bus fares = 2SS 2SS g 6 narks)

3
AR 10 R0 RO 0 =
Turn over
=] A n n 7 a A n 2 2 A I ~t
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. Here is a number pattern.
Line Number
1 144 3% 2.2 +2 10
2 2 2%32+2 20
3 e 2x42+2 34
4 Ho 4 " 2% S 5 52
z w T
10 0 +ig" 2%+ 2 9 b
(a) Complete Line Number 4 of the pattern.
)
(b) Complete Line Number 10 of the pattern.
(2)
(c) Use the number pattern to find the answer to 999 + 10012
/ 1 1
gag e jai* = A% looo +
= U loon D008 + )
= 2.— ‘r_)'/—)"'o/ [ '2
2. 520, B T
@ Q@

(Total 5 marks)

P A n n 7 o] A n A 2 A I nt
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Diagram NOT
accurately drawn

The diagram shows a regular hexagon and a square.

Calculate the size of the angle a. Laterine 0‘“\6‘ L b A~ o ‘/Q*éu L

A - sided Polygen = i%’OL*’\" 2 )

= & ~
LE&_\____% 1, .gg(a~2) - 1golr ) ‘—7—2@4_1
\ 6 3 6 |

“a= dO-(NO+90)=3%U0-2N0 | ISDO ° g
= \5'{)9 (Total 4 marks) |

R A 0O 5
[ =R n n 7 o] A n R 2 A | nte t na

mnra frae nact n
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4. Jim did a survey on the lengths of caterpillars he found on a field trip. '

Information about the lengths is given in the stem and leaf diagram.

3577 Key: 5|2 means 5.2 cm
06 8889
15555689
15

2

Lh B W N

S(A\m (3[4’, e i< cl [ . ‘
Work out the median. WXkl s, e | & aluia. il g - Q{m“""" o u:)

o N s |
s ==l

. Fladkiany, = Bl Epn

........... 3‘ cm 24
(Total 2 marks)
5. 4

S UL U S ¢ . .

S EE———— e _"f__" _,..:.,_.. 6 — —

S S— — Fk . , — 4 | - fJ .

— —_— 2 e , —

B

-10 -8 -6 -4 2 @ % 4 6 8 10 x
| ; : r - ' !

— 1t 21 1 __ T
= _4) =1
—6 1
-8
A I N N PP N N N N

(a) Translate shape A by (_8)

Label the new shape B.
2)

=] n n 7 a A n [ 2 A I At
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-10 -8 -6 -4 =2 2 4 6 8 10 x

7 10

(b) Reflect shape C in the line y = x.
Label the new shape D.
2 Q5

(Total 4 marks) T

B

7

Turn over
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6.
Reading
22 Slough
28 40 Guildford
30 22 47 Oxford
45 28 66 25 Buckingham
The table gives distances in miles by road between some towns.
Izzy lives in Oxford.
She has to drive to a meeting in Buckingham and then from Buckingham to Reading
to pick up a friend.
After she picks up her friend she will drive back to Oxford.
She plans to drive at a speed of 50 miles per hour.
The meeting will last 3 hours, including lunch.
She leaves Oxford at 9 am.
Work out the time at which she should get back to Oxford.
. «f
Tolal dikance Lo teavel = 2& + 4 ST + 30 = 120 mites|
n I i . i S i CL i T
Tirna L":*\l%”\'\ Lo brawvel (::,Om,ﬂ e ok SO M ()-lf\ Ee & = ’?;)
| g oy
| = Dllhoures.
| S
Total time taken f{or ecki e Ardk beavel = 2432 Shes,
; _ A =¥
Acrival Bene bacl o Oy (:})rci wild Yo ;),,m ........ Q6

2Em (Total 4 marks)

=R n n 7 a A n Q 2 A I Ate

mnra fraa nac t nanare at httn /lhlanAd in



| Leave |

blank |
7. (a) Solve 3(2t-4)=2t+ 12 ‘
bt ~19 = Q44 T
e =190 = 17
wils b 18BN o W 6
Ly L [ GNP
3)
(b) Expand and simplify 2x—y)-3(x-2y)
T e o Lj
o B R e vt
(2)
(c) Expand and simplify x-5x+7)
s E ok Pl = DL~ BET ‘
S I T
> T = e Ul
2 Q7
(Total 7 marks)
i
8. Work out an estimate for the value of '
(0.49 x 0.61)? |
N (o5 % O 6 )t
‘ i L
(O,g’y o)é) . Ex3 ¥ 2.0 %" |
| &y 657 e |
..................................... Q8 |

(Total 2 marks)

9

R O A -
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9. Two shops both sell the same type of suit.
In both shops the price of the suit was £180
, . ; 1
One shop increases the price of the suit by 17 5%.
; 1
The other shop increases the price of the suit by 22 5%.

Calculate the difference between the new prices of the suits in the two shops.

Nl} 171% 0/.:3 = 7-"( F 341 (3/.9 and '22“‘55_" My = [] ¥ Q.5 ‘}{g '
25 % o Iy = TO(T (% of 1853 = == e 5

s

e %ol A 2 TS = S

and 22‘-; Yo aF 1%y = X s = 4o.<

;":_> D }(—\Purre,r\cé_ \x?_'k:hu e G, P."LC.{,’;., ‘;5 ?{[ U LA L';\-:)

G0 §
— o & |
59 o e Q9

(Total 3 marks)

A 00 O O
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L D | C Diagram NOT
! accurately drawn
| | 48
A ! B ! E

ABCD is a thombus.

BCE is an isosceles triangle.

ABE is a straight line.

Work out the size of angle DCA.

th2°
\‘
|
|
| ¢ %0 - 94
l'$D-34
I N:'B: ACD and ANBC are ¢ Or’\fs’uv‘fn & ErLanS\foﬁ UeYS |
W\.\‘c;bw"f\s o\f\é‘b’b .
P 2 - ° Q10
| DEA =YL e A
} (Total 3 marks)
11

O
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11. Suzy did an experiment to study the times, in minutes, it took 1 cm ice cubes
to melt at different temperatures.
Some information about her results is given in the scatter graph.
A
Time
(Minutes)
0 T 1 T T | — T T T —>
0O 10 20 30 40 50 60 70 80 90 100
Temperature (°C)
The table shows information from two more experiments.
Temperature (°C) 15 33
Time (Minutes) 22 15
(a) On the scatter graph, plot the information from the table.
1)
(b) Describe the relationship between the temperature and the time it takes
a 1 cm ice cube to melt.
Neocebive coarcdabina
1)
(c) Find an estimate for the time it takes a 1 cm ice cube to melt when the temperature
ig 25 (.
......... D‘I minutes
(2)
Suzy’s data cannot be used to predict how long it will take a 1 cm ice cube to melt
when the temperature is 100 °C.
(d) Explain why.
A esbromen. such. a5, the. (recding and boiling poiots for vyotar,

P

the Q-m"&)ﬁt Line (Q/i-"\Qf\f :’e,tc&"k'inf\ﬂ\"'(“ will break down and (1) Qll
il be, '

o Ui me Ak - el B asure Ln minute S :
the mq,kkmz) time ak (0n°C £3 bricf to measure in (Total 5 marks) |

B A n n 7 Qa A n 1 2 2 A 1

12
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r 12. Solve the simultaneous equations : |
| I+4y=200 - - - . (D
? 2x+3y=144 . . - @
| . |
| D x 2 62 + Fy = HOD €Y
o3 xelym e ®
}[
iy — @ 9= 32
' PN €3 1 i 3(3 2) = L
=y D= IRE S 6 . BE . S
Z 2
P
i y= 3:’1 ................... (EIZ
| (Total 4 marks) | |
|
|
13

B A n n 7 Q A n 1 2 2 A I Ate +
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13. (a) Work out the value of (6 x 10%) x (4 x 107)

Give your answer in standard form.

(x4 X (0% x oh
c g (g+7
=, G % O o )
— T W % ixofbﬂi Lahich v Srardard Ff?i'ﬁ’\
i6
N L A = e
(2)
(b) Work out the value of (6 x 10%) + (4 x 107)
Give your answer in standard form.
NET =il
- e L OO Dy D)
cneck: 22 / |
s S T L R e D D D |
(DL—{—-OjOOO'_OO’D
C 3 ;
Ea)- g 12 |
2 Q13

(Total 4 marks)

=R n n 7 a A n 1 A 2 A I
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14. The diagram shows the graph of y = x> — 5x — 3 e
VA
10
8
0 0
4
2
R oo e s '
/
il 8
-10
(a) Use the graph to find estimates for the solutions of
(i) ¥*-5x-3=0
o= T F se S5
(i) x**-5x-3=6
» ==l ne -4
.................................................... (3)
(b) Use the graph to find estimates for the solutions of the simultaneous equations
y=x*-5x-3
y=x-4

(113):(0.2,_‘3-8‘) oc (S5, )\) |

................................................................. (3) i .

(Total 6 marks) |

| 15

A 0 O
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15. A garage keeps records of the costs of repairs to customers’ cars.

The table gives information about these costs for one month.

Cost (£0) Frequency
0<C<200 7
200 < C < 400 1l
400 < C < 600 9
600 < C < 800 10
800 < C < 1000 8
1000 < C < 1200 5

(a) Write down the modal class interval.
Dewn g C S 0

(1)
(b) Complete the cumulative frequency table.
Cost (£0) (i;l:::]lllll:ltlic\;e
0<C<200 =,
0<C <400 L g
0<C <600 4 P
0<C <3800 23
0 <C < 1000 e
0<C < 1200 < &S
0y

(c) On the grid, draw a cumulative frequency diagram for your table.

T

nte mnara froa nact nanare at httn-/lhlan n



Lea?
blank
60
Cumulative
fr

equency 50

40
.’
A
30 4
20 A H
,J
10 -
o k=
0 200 400 600 800 1000 1200
Cost (£)
)
(d) Use the graph to find an estimate for the number of repairs which cost more than £700
so- 32 = I&
X
() Q15
(Total 6 marks) 7
% J

17
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16. Diagram NOT

accurately drawn
8 cm y

: f _______
g }cm 20 cm

The diagram shows a solid prism made from metal.
The cross-section of the prism is a trapezium.

The parallel sides of the trapezium are 8 cm and 12 cm.
The height of the trapezium is 6 cm.
The length of the prism is 20 cm.

The density of the metal is 5 g/cm?.

Calculate the mass of the prism.
Give your answer in kilograms.

MG\‘j S JC tfo\()(’,i)um

| Do_r\%itj =

Nolume of teapezivm

| Veolume J)(? tr(_xr)q;z,iu.m = Cross- b on:«,\ S\.A((:C\(, e e X lQ-ﬁE.)tL‘
" g ; %
o _:‘L—kl’,l;}-'%)((_.,)x 2O = bOX2LO =1200Em” |

> s e g <
= < = - , |
| 3 ,"V ‘,'/) |
| e & o kg Q16

'__ rAagds = SLIoD = (:JJ.ODQ Vs £ k g
; *‘> B L ) \) Aj (Total S marks)

A R
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(a) Work out the value of y.

9= 10 - 2(3)ls )

u

'fc>~g(2§)

O - |1S O =

| Leave |
blank |

Turn over
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o
- b |
................................. (2) ;
(b) Rearrange y=p-2gx* |
to make x the subject of the formula.
y+ 2qxt = p
= gt : PTY
:> ,xz = P =
NCH
e B P"_ ‘j !
=5 =1 %\—fd l"‘j‘aﬂ |
................................. (3) [@7
(Total 5 marks) ‘
|
e 19 -
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18. (a) Write down the value of 2° MBS Gy = i , @ o N 8 1

S =

Leave
| blank |

1)
P =1
4
(b) Write down the value of y. j
| |
T;\hq, QOéS an both gide LO(‘ akura d Qobs, .g\r\ ) |
) \j B I HLE—!(‘N\HV\‘J‘D, 0\1’{'{ W\U'@U.L ul‘j.ryé (_G\‘C.Mlﬁ'\?:u";f i né\g:, '
by P = Loy &T) by Inspeckian (or brial & 2rar) bt 9 t= ?‘7 _—
= In D= laf@d) |y = -2 |
=> W = L'\ U/q») S y= _‘;l ....................
d in 2 1)
3
(¢) Work out the value of 9 2
o 8 : i ! S e
C]- vi - -—C"—B-/‘?:'—' — (J_q__),s = 33 - «2‘_—_*_
|
{ I
... oA
@ |8
(Total 4 marks) |
i
I
E
\
| J
L
{ \ i

= n n 7 Q A n 2 n 2 A 1
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19. G Diagram NOT

accurately drawn

AB 1s a diameter of a circle. |
C is a point on the circle.

D is the point inside the circle such that BD = BC and BD is parallel to CA.
Find the size of angle CDB.
You must give reasons for your answer.

Lek's Lé\ll C?Dag 2 FCV Lhark ndk tfj ancd 3’)0\)(’ (\a l

i B l% = A £y e Db v ey [\ltvrnﬁbé_ (Z“z_mwﬁcura{i)

o\r\.i,)l% baokine e, .Pc.\‘ g,\l(qt QA TN ‘

AT Q,@Lul, =¥ G\

BE_D = q,o . D e o o e [\néle" AC—JB = C]/_) JNCe quLoﬁf\étp
dr&'\.\r\l'] (\’JJ’Y'\ two L_,r\ds Q(\ A CJ» fY\Q.—L(J/f’ i !ﬂ

olae 1\05 W\Rv, Ay o\r\a\ﬂ /)f C\O ak U«G‘_c (Lu«m(\lﬂ,ng_

CDB = BED= 90— ... e BEDIs an sosceles. |
=> o = IO — XX ql&ﬂ ........ ) !919
== oe = JO (Total 4 marks) |

oo 2z A2 = us5*

—

p X

IIIIIIIII ||l|l||| I||||I|||| IIIII IIIIII |Il|||l|| ||III ||I|I |||||I|I||II| Tunover
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20. (a) Factorise 2x*—9x+4

(D;x - l)(DL - 4 )

Hence, or otherwise,

(b) solve 22— 9x +4=(2x - 1)

(22Dl =4 ) = (2= D23~ 1 )

= =l = L~ |

Bé, (_'(-,ref(:\ql etz &3 (NS QLOS':'.’.- DNe O(j O & jgﬂu(ﬁ'ons C‘N"
v when we divide by the Fadkoc (22¢-1) .
da=1 T O isalds =& sopulon since 2 = 77 makes

bokth  LBS andd R4S Q@DM_Q b s gk sr 27

o= & o LT3 W e

&

(Total 6 marks) i |l

7 - o [ ieav;“;
| blank |
| |
| o]

A O

nte mara frao nact nanare at htin

JhlanAd in



Lea\./.e—ﬂ
| blank
21, Diagram NOT
accurately drawn
6 cm
—
273 cm
The diagram shows a right-angled triangle.
The length of the base of the triangle is 24/3 cm.
The length of the hypotenuse of the triangle is 6 cm.
The area of the triangle is 4 cm?.
Show that 4 = k+/2 giving the value of .
[
y ; = G .
A = Dase x Heghe  Hogh= JU5-203)
% R I
% o= e
) ~ —
= JBE-1 = Ji%
AR S T S eV ryme
A
- e
- J BE 4 - J 2% 3
= J3L w2 = &tJ2
ah % h = (_J
= bJ2 wik k=G|
A o
(Total 5 marks) |
23

=R n n 7 Qa A n 2 2 2 A 1
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22. Jan has two boxes.

There are 6 black and 4 white counters in box A.
There are 7 black and 3 white counters in box B.

Jan takes at random a counter from box A and puts it in box B.
She then takes at random a counter from box B and puts it in box A.

(a) Complete the probability tree diagram.
From A to B From B to A

-Black

Black
White
Black

White

White

(2)

(b) Find the probability that after Jan has put the counter from box B into box A there will
still be 6 black counters and 4 white counters in box A.

O still 6 black and 4 white in box A after both Se.\cu,ti.nnSB

- Pk RE & M )

= K L 18 oo B 32 32
(1O LG HO =0 5___5___

................................. (4) Q 22 |

(Total 6 marks)

TOTAL FOR PAPER: 100 MARKS
END

B A n n 7 o] Jiy n 2 A 2 A 1

24
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