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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 =2 ntr Volume of cone =17k

-
2

Surface area of sphere = 47’ Curved surface area of cone =17/
/ lf h
In any triangle ABC The Quadratic Equation

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

. —bx./(b* —4ac)
2a

b c

Sine Rule ——=— =i
sind sinB sinC

Cosine Rule ¢*=b*+c*=2bccos 4

Area of triangle =1absin C

U 00 O
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Leave.
blank
Answer ALL TWENTY SEVEN questions.
Write your answers in the spaces provided.
You must write down all stages in your working.
You must NOT use a calculator.
1. Simplify 6x+ 9y + 2x— 3y
rahe S . G
............................. J... Q1
(Total 2 marks)
2. Here are the weights, in grams, of 16 eggs.
47 45 50 33 43 61 53 62
58 56 -4 47 55 62 58 58
Draw an ordered stem and leaf diagram to show this information.
You must include a key.
3 S F OF
S |m 3 3 56 2% ¢
(1 & 3
Key: |3 =43
Q2

(Total 3 marks)
3

U0 0 0 O 0 —
N 3 6 7 6 1 A 0 3 2 4 Torn ovex
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R —— e —
\
|

Leavé )
| blank |

Diagram NOT |
accurately drawn i

P | 0 R

PQOR is a straight line.
PT=PQ. % [
|

(1) Work out the value of y.

y= 150 - 1|l%o-11o)

= 13O - g.(?o') |
=180 - (%o I

= 40 °

(1) Give reasons for your answer. |

Ang_s«asc»su&t\ttmmto'%o(Q-e@lm\ bary )

X dLSv("f\gﬂb aF an,. \3.95celes L:f'ic‘ur%lu L in_u_(/u-d

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

(Total 4 marks)

IR
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Leave
| blank
4. Nigel travelled from his home to his friend’s house 40 km away. .
He stayed at his friend’s house for 30 minutes.
Nigel then travelled home.
Here is part of the distance-time graph for Nigel’s journey.
40 TN
X
30 1 v :
Distance from \
home (km) \
20+ - \
| N T
10 BT A
\
\
1%
0 T T T T 1 r T >
10 00 10 20 10 40 1100 11 20 1140 12 00
Time
(a) At what time did Nigel leave home?
W L)
@ |
T Lk 2 @Ar 3“; N | 3 A A ~.—)_-‘:i
(b) How far was Nigel from home at 10 20? eHak an SSiabe. 13 ealbed (>
‘36&0“‘3 conskcu e t\QL "L\A.-L_)LL oy Tbgml el nSi .3('“ s Aiskarnc e i 3
{\rpw\ orme 13 ?)_w‘_m LD 53b‘3£(, (h'{\(m'n) X L'm\_‘[m S s ) ............................... km
Lr_:)hm % 1O mins = 43“—'— [J\T\ . HC)\.J Ve | r oy ”F\DP;&.&';-D-'\ OF the (1)
30 minS grap i3 R Wl SerNe A% an aiFimab e,
Nigel arrived home at 11 50 e
(c) Complete the distance-time graph. I
1 Q4

(Total 3 marks)

5
AR 0 0 OO O —
Turn over
N 3 6 7 6 1 A 0 5 2 4
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Triangle T has been drawn on the grid.

Rotate triangle T 180° about the point (1, 0).

Label the new triangle A.

(Total 2 marks)

-
Leave

blank

N 3 8 7 6 1 A 0 6 2 4
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Leave |
| blank |
6. A F %
J; e — ! o . - - : }
n |
i
| |
i
I
! |
|
, .
' [
|
|
' i
| |
i
|
| |
| |
‘ \
-
| |
l ( V, 2 ;
e, S RO TUU SRR Q6
|
|

(Total 3 marks)

7. Anna and Bill share £40 in the ratio 2 ; 3

! Work out how much each person gets.

| B x e e ey S R K 5 = fILC

—

A+ 3 >

3 KH.O:_;?‘TXQ-O:%xB‘:f;q
g

|
.f‘\u-?,rml'ivi..l\j;, dae of aaik of bhe L+73 prtions s G&Q\\ram L:a'

| w0 | w0 fs.

! 1+3 % Anna T

| Pormgpls < i ”Eg s Bill £ 4 Q7
| Bill gats 3 loks o L3, )
E (Total 3 marks) ' 1

7

A
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8. Sasha carried out a survey of 60 students.
She asked them how many CDs they each have.

This table shows information about the numbers of CDs these students have.

Number of CDs 0-4 5-9 10-14 | 15-19 | 20-24
Frequency 8 11 9 14 18
(a) Write down the class interval containing the median.
(SS— |9

(b) On the grid, draw a frequency polygon to show the information given in the table.

204

| Frequency

| T T
> 10 15 20 25

Number of CDs
@ Q8

(Total 3 marks)

R
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| Leave |
blank

Diagram NOT
accurately drawn

4+—— Jdciyi ——F

Work out the volume of the triangular prism.

Volume of prism = Qross- seckianal sucface acea. X

{ 2 v\%’d\

(Total 2 marks)

10. Work out 4.52 x 36

B+ S 2
_.x,jé

2 F1 2

+ '3‘_.5(;0
I & A+ 3

(Total 3 marks) ! ] |

A 0 O OO0 0 O 001 —
Turn over
N 3 6 7 6 1 A 0 9 2 4 a
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. . F:’cu,f: Ion Which re Presn s | blank
11. There are 300 people in the cinema. ;

ckCL%UCS L3 %ANN\ E;a:

(_‘(:_f, 3) '
S 1o %

é of the 300 people are boys.

i
3 ) |
[T of the 300 people are girls. . L | L i
s Land — - E ¢ I
The rest of the people are adults. 30 39 i
!
i = 1E = % l
Work out how many people are adults. = = = _8_ 5
30 By Z
S N QC adulls = _ié._ w300 = 1
s |
|
20§ %5 = IS < Vi 1
ALTERNATIVECY © l
ﬂ—_"'____"-__. 1
Lo w e = S - BOTS
6
B x 3OO = (]O — GIRLS
| 1o 6o
:> F\dv\]\'s : > BC)CD — qu_‘.,s“oj ..................................... Qlll |
B fat= 0SS0 (Total 4 marks) 5
| a1z L7
\ Qe .
! N Diagram NOT L
“é‘ - accurately drawn i
Y L
i -
Work out the size of an exterior angle of a regular pentagon. '
| gxt-{,r{r’)ﬂ ama(z, op o\r\\j A = sided f‘%‘«dﬂ-" O«Dﬁkgﬁ)od s |
- 2360 |
, b : |
i %1\1 < ¥:) i L
| m
1' => éxt znnr o‘\ﬂé){, FOF a S ‘;tdw( f“e,cé{,\lé}:( leOSOA (e o
‘ . ' B / a9 ‘L |
| ("’e_,a}ab A< P ek éa”) M ) Ly 55‘ Ve bD ;-S——(-;—_-(D— = ‘:!-“’2 [ }
.............. Fa ... lov
|
(Total 2 marks) |

A
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| Leave |
| blank |
13. Anil wants to find out how many DVDs people buy. '
* He uses this question on a questionnaire.
How many DVDs do you buy?
| 1-5 5-10 10— 15 15-20
| |
‘ Write down two different things wrong with this question. '
| . s - b 4 ; 2..Naaue and lacRs | i ,‘39“*"’\0‘“@— ......
1 : _ "
hos..meb. 30esilied o mdod of Eime.
2.2 has avel .QQP.J?.P.:\. alass inkecvals and hev o
includeck options for extremes oc oulliers wn answiers
; Fuch as "None' 9¢ 'Mace thown 2O
| Q13 |
(Total 2 marks)
]r
1

11
0 FR R0 O A —
Turn over
N 3 6 7 6 1 A 0 1 1 2 4
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14. (a) Complete the table of values for y = x> + x — 3

?)

(b) On the grid below, draw the graph of y = x* + x — 3 for values of x from —4 to 2

Lt

Vi

-

hi N

@)

y=x+x-3

)
R 4

I -

Leave )
blank

12
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(c) Use your graph to find estimates for the solutions of x*+x—-3=0

(Total 5 marks)

15. Express 180 as a product of its prime factors.

SO = 2 % 90
= AxX 2 ¥ 5

= 2x 2 x 3 x5
= ax 2 X 3% 3 XS
Dj‘ . BT o =5 [l |
(Total 3 marks) |
1 2 E&\ﬁi‘usi' to convedt miread numiers |
16. Work out 3— x 25 ; '

to wnproper (Crockinng (st . |
Give your answer in its simplest form.

Ligrs L
4

S Ak

_:2.:..-:‘_[.2%3)""2#2._
o [ oot SR R
2 3
|3 % . o S 26 ¢ g b
Calie mii e S R

=3 %’ EQI_:G j

(Total 3 marks)
13
| |""|IJJIII ""I I"" "I]I I"I’ ”"” |I” “|I| ““I ||||I "I” I||| |II| Turn over B
368 768 1 A 0 1 3 2 4
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17. (a) Factorise 8x + 12

(b) Solve 4(2x-3)=5x+17

" Il = S x++

_ . . 18 s b5
= x= BRIl - (3

(c¢) Expand and simplify y+Hy+5)

\jl*‘ Ty B $ o

= \31+C)j & & Q\CD

(d) Factorise fully 8x? + 12xy

| Leave

| blank
(2t )
................................. a
b

e ST

3
\92 +99y +20

2)
(222 + 3y )

(Total 8 marks)

14

0
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Leave
' blank |

18.

Diagrams NOT
accurately drawn

15 cm

12 cm

A4 4 cm C P 6 cm R

Triangles ABC and POR are mathematically similar.

Angle A = angle P.
Angle B = angle Q.
Angle C = angle R.
AC =4 cm.
BC=12 cm.
PR=6cm.

PO =15cm.

(a) Work out the length of OR.
.
Ll'A

(b) Work out the length of 4B.

T s o
AR .

(Total 4 marks)

@ Qs

15

N

Turn over
h
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Leave |

. blank |
19. Arwen buys a car for £4000 |
The value of the car depreciates by 10% each year.
Work out the value of the car after two years.
; L{I-OC)O % O,"’]L = o X Q-1 = YUOZ| X | OO
= 3.24 ¢vlo0® | |
e )[-3 ?—Lf O, 90 I
| AureanATIVELY |
| - “__h_—. - o ] 1
oo~ ('IO‘%J o> ypon ) = oo~ o = '{13'6 20 7R
. i — | |
o, ol A\ BOD- 36O = F3,240 4 |
g,00 — (107 of 3tom)= 3
g et Q19
(Total 3 marks)
20. (a) Here are some expressions.
i
a’b a*(c +b) dabc ab + 3 4mc?
i ;
: The letters a, b, and ¢ represent lengths.
‘ 7 and 4 are numbers that have no dimension. .
Two of the expressions could represent volumes. |
; Tick the boxes (v ) underneath these two expressions. }
@)
| The volume of this cube is 8 m?,
(b) Change 8 m? into cm?. Diagram NOT
; o accurately drawn
Im? = 100> cm? = 1,000,000 cm
=3 R mld = 5% 10 = §o00,000 ¢ro) 2m
‘ 2m
C/ ;
| 200 cm A OO cm X LD Cra - %'
| c th ') : =% XD D) em® |
- 3 B . siertet o |
= APX 1O em 2 Q20

. L 2
-_ & hED
E “m (Total 4 marks)

‘ T L
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Leave |
21. Solve the simultaneous equations plenk
gy eSS Bl D
2x + 5y =-2 > gotmb'of\ @
From D, X= 8‘39\2
Ts &8 ¢ ;z(_ﬂ___%;lb) R [ =N
16 = " S‘.j - 2
3
=V - =23
> M9 -
: y= O S Q21
Tty B064 2(~2)= 5 (Total 4 marks)
:’> % = B+ - (2 Ly
3 3
ALTCRNATIVELY, USE GRUSSIAN ELIFINATION -
oy E@unTios T 8 % B S = 1e «-ve D }(,?cﬁi;;"ig
2 K CRUATION 2 - & 2e + ’5"3'; = Bonitd B Oéo\mz--
s = = 1l = Q2
@’@ =55 33____?:_ - - , whith Wao Can Swl:'@"t'i“’
=re
back inke anyv ""’t{&k‘ior\ oo wank bo aerive ]
A5 losu(:c::re_,
17
U 00O A Tarn over
; T 2 % i —"
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Leave
blank

22. The table gives some information about the delays, in minutes, of 80 flights.

D‘.alay Frequency
(n minutes)
0<n<?20 16
20<n <30 26
30<n <40 23
40<n <50 10
50<n <60 )

(a) Write down the modal class interval.

Ak ey & By
................................. (1)
(b) Complete the cumulative frequency table.
Delay Cumulative
(n minutes) Frequency
0<n<20 | &
0<n<30 G i |
0<n <40 A
0<n<50 <
0<n<60 SO
(1)

(c) On the grid opposite, draw a cumulative frequency graph for your table.
2)

(d) Use your graph to find an estimate for
(i) the median delay,
...... %..ﬂ..........minutes
(ii) the interquartile range of the delays.

2L=22 = Y miwmE 000 s ] L” ....... minutes
3

O

| Ate maAra fraa nact nanarce at H*H’n‘n'l'h|’_lr\



-
Leave
blank

80 =&
Cumulative H
frequency i
70 Za
P
60 !
|
!
50
!
7 |
\
X
40
i}
30
/
20
10 4
0= B :
0 10 20 | 30 40 20 o0
i Delay (7 minutes
/ y ( ] ) Q22
|‘.
Intacquedi 1’1 (Total 7 marks) ﬂ
ra\nae, = 36-22 = 4 mins.
19
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23. A straight line passes through (0, —2) and (3, 10).

_ g2l ne Lheow (Q’* 1
So y= 4XF S PR i )

- ‘ ) ’_1
'unte,rmine, \f(f\lU\é’- Fﬂ(‘ & 1;\3 Su,[)él"l,tubnf) L’)d,\f)) _LO )

Find the equation of the straight line. VA
Diagram NOT
e =l @:10) accurately drawn
= >
0
d\‘: ¢ X
} ©0.-2 1
CX?’O\P{'\G’A‘\&_] M = A‘_’j ac ;M‘qa’ff i.‘_r'\ i gor \37-'-\3‘
ADC Q,l-{,\ai)e, in JC 7~ .,
=5 m = 0=(2) 5 R
3- O 3

Leave
blank

(Total 4 marks)

. 23
: Bt B Q23 |
oy =0 BT, aa e S L |
=D " ) (this yrinkertegt is ingbontlay (401 3 marks)
,'(_—l(_,‘-\t'ipi'a\t;ié P(’OI’Y‘\ 'l.“\Sp‘LL-‘H’JV\ QG 8(0-\‘9)‘\ R o\n\.,J
CAZE )
24. Find the value of |
G-‘Lﬂ@/{'()\l e OCJ:- | Ct_-f't_')
@) 6" ’
oy 6 = )
l
| L — |
(i) 642 oY means “la oc NN coot of o .
o by T = Joit =B
.3 .
27V - 5 ‘ = S
(iif) (?] (%) d - = o\ 4 ( of"‘) o<
( o) B 45
1FNF o ——— = =
So L——-—-) =Fiafey 5> 3¢ q e o
’ [ sk, F) o L
(3Jg )7‘ “

0

| ;

20
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25.
A
Diagram NOT
% (x+4) accurately drawn
-
B (x+2) c

ABC is a right-angled triangle.
All the measurements are in centimetres.

AB=x
BC=(x+2)
AC=(x+4)

1 (a) Show that x> —4x—12=0

w4 (e 2)t = (o4 )"
St b A FE e Ea = PR o+ 1€

3)
(b) (i) Solvex?—4x-12=0

Cn general, Lo fockodse o+ Xt € where o = U,
Fincd Factors, ™ and B auh that (P = C ard A+ =
aral rewrite o5 L’)(,Jf-o()(IfB) . For ,La_‘_a,fozi—lj_’_
l'l and - 6 e the ir\l:e»ésa—r (:oxa.'tr)f‘s o(‘ 5 1 wWhich add ¢
o kil BB P NESTE o (o+2) (2 ¢)

5 (oek 2)(%6)= 2 X T IALLS.
J\r\d Q3 XK= _l o L’
(i) Hence, write down the length of AC.

[ 6@_gmy_tri¢ d'\m@ﬁ:“)or‘\j , < ondl Lo TVZ, 1 &
Loez b =5 pes b = Lbbrs (Oem @
(Total 7 marks)

Pufhagoras’ theorem

N8 s 9ete - 12 2 Pedl) (- )

E Leave |

blank |

U 30 2 OO 0O A Tur
N 3 6 7 686 1 A 0 2 1 2 4 f over
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26. There are 3 orange sweets, 2 red sweets and 5 yellow sweets in a bag.

Sarah takes a sweet at random.
She eats the sweet.
She then takes another sweet at random.

Leave-;
| blank |
|

Work out the probability that both the sweets are the same colour.
p(ﬁa\me_ C-(:)[OLM“> - P(O o oR iR 2% b | )
' - 13 T
%- P((DC))*}"[ \RR) “+ (/7) |
o> \ 9 ) (o \ 9 o\ 9
e ot | B 3E 3 B
= g y @
| |
=ie Lot i
i i
| |
|
| |
|4
| TR .
SO Q6
% (Total 4 marks) |
|
|
|
22 e . L

N
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l Leave )
| blank |

0 Diagram NOT
accurately drawn

Y

A ' B

P, O and T are points on the circumference of a circle, centre O.
The line ATB is the tangent at T to the circle.

PO=10.
Angle ATP = 58°.

Calculate the size of angle OTQ.
Give a reason for each stage in your working.

|

|

|

i

AN

Angle 2TP = 90-58 = " (A codius and torpent o(“c«,
cwcle (bfrv\ o\(\a\n[ or\ale, U'\ff)«géx\
Khe point of conlaut )

1

| - S —_e
‘Aﬁﬂé‘ ‘POA T =2 (RO = 2(32) = We (lrmmélau POT 13 an ;
1sOscCe)es tf‘bév\é\Q ,albeit o|
vit of & %n@f\hj one ! ) | ‘
N o f . |
—‘k‘. ﬂmélfc PAT# 'L' H(') = S8 (Dwm o\naka thearem - f\dv\\:), enrne ko [fhinkg

O(" it, the obove A D’kd{)&, et okl as “ou could nfe é\-(o’l[xg\‘t' Aoy ”VI“{
2 = PQ T due L& ’ cuwg\vb N ')pp%’ Ma‘ﬁ@f‘\k be\é_ L_VLL.«L,Q )

. i

o

g 18828 o 128 4] PCHT is an 1505¢eles . .
i /> ( te 1‘*\-’1314- J . e )\ C) ................ Q27

(Total 5 marks) | |
!

A
1

E

|

e
\
|
|
(

o i i - g ?
s Pogle OTQ = 5%+Li- 99 = 27" TOTAL FOR PAPER: 100 MARKS

(a:\ rodhin s Amd Lenrment G’m A, END "

i ‘,;gnvc.,. g\né\e_ throcgdn the p)\’\’t ol contack ) E

[ -3 The lagk 3 Sheps feam ¥ will anffice. ThRe ey Cé\e/pb

{ B A2, "‘-},\pd/ffluﬂb% )
23
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