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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

Volume of sphere = 27’

Surface area of sphere = 477>

In any triangle ABC

a b ‘c‘

Sine Rule ——=—— =_
sind sinB sinC

Cosine Rule 4°= 5>+ >~ 2bc cos 4

Area of triangle =1 absin C

Volume of cone =Lm2h

Curved surface area of cone = my/

AN

The Quadratic Equation
The solutions of ax’+ bx+¢=0

where a # {0, are given by

_ —b&\/(B* —4ac)
B 2a

R 0O 000 0 O




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.
. Simplify 6x + 9y + 2x — 3y
o +2x +TYy- B
R + 6 Y-
Bt w
b
(Total 2 marks)
. Here are the weights, in grams, of 16 eggs.
A7 457 S0 53T 437 617 53 62
58 56 57 AT 557 62 5% 587
Draw an ordered stem and leaf diagram to show this information.
You must include a key.
skew  leaf -
4] 3 5 F %
50 > > 5 6 F 8 % 9
6l | 2 2
:5|Tmeans |54 5 -
Key: 5|7 mean 84-aw\ o
(Total 3 marks) 7
3
A 0 T Turn over
: 6 1 A 0 3 2 4
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T F0
Diagram NOT
accurately drawn
] 2O -1b = :l'boy
P ! ) R

POR i3 a straight line.
PT=PQ.

. [
(i) Work out the value of V. _i,‘_ - a;\) - F0o is6 CQJ e

t)o‘_kj’:ﬂLE?-_lBo ) A\
Y= 120 — AxFo = 4o

P(_%T‘ = 180 ~1io amsto»\MWm_

AL o ' D
PrrT = PT/c\‘.’{) =70 1800 )en 46

(i) Give reasons for your answer.

(Total 4 marks)

AR 0 1RO 0
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4. Nigel travelled from his home to his friend’s house 40 km away. e
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.
- T g N —
40 SERRAL/ ammmwmanssusuna HAS
. . == / P :
Distance from i ‘7 _ :' : \
home (km) [T y ann \
20 FFFep PN
! E :
Sepe ; \\ -
10 HLEH - X
IL i . \
_ \ -
= / R | NEEERNS X
ENRY & ERw SuEEE RN \ N
o S A EEASERNA RN Sma: - R
10 00 1020 10 40 1100 1120 1140 1 1200
N'tsvl L{,fé home Time N':‘)("l athomed
(a) At what time did Nigel leave home?
te« (o0
................................. (1)
(b) How far was Nigel from home at 10 20? '
.............. 5.k
1)
Nigel arrived home at 11 50
(c) Complete the distance-time graph.
(1) Q4
(Total 3 marks) T
A 0 00O O O Yarn over
_ 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

AN PO




o' "1 2 3 4 5 6 7 8§ 9 10 x

(Total 3 marks)

blank

Q6

i

Leave A

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

Work out how much each person gets.
Total r—ﬁu’l‘S: 1‘f3"5
E o F—au"’t (s worty
Anna » X8 = £l
Bill + B3 X8 = £y

40 =5~ S

Anna £'6 ...................
Bill : SO l‘—l‘ .................. Q7
(Total 3 marks) - T
AU 200 O T R Turn over



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 | 1519 | 20-24
Frequency 8 11 9 14 18
(a) Write down the class interval containing the median,
Hedimhj\l Ve 171'] h_g_l - 6o +| 30 Vo e
| 15-19

T4+ U0+ 14 = 42 .

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

Frequency | @ @ | | S '

10

10

15

Number of CDs

20

25

2

(Total 3 marks)

Leave !
blank

Q8
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9. 3 n a
| / EFrteangle
: al g

Avea = LX5-6

pa

Diagram NOT
accurately drawn

4+— 4dem —>

Work out the volume of the triangular prism.

Vﬁlb&»me,, A—P&a, c;f, Crets Sedﬂwa Ie,mﬂ He -
- B X 4 2
2. X °

_— 6‘3( Lo = 2o C-VY\

(Total 2 marks) _]

10, Work out 4.52 x 36

¢ b5z
X 2

- T 2
18 6
| 44
| 621 %

..................................... Q10
(Total 3 marks) '_}

R

9



11. There are 300 people in the cinema.

é of the 300 people are boys. = -é: X doe = Ho EOVS )

rls
% of the 300 people are girls. = é X 56’# — 0]0 3 te
!
The rest of the people are adults.

Work out how many people are adults.

Adults = 3doo - ((5e+90)
— 3pp~ 140

— 160

(Total 4 marks)

Leave )
blank

Q11

3

12.

Diagram NOT
accurately drawn

Work out the size of an exterior angle of a regular pentagon. &«

'E)(""E\“LDE" Q\/\.GGAA)': Oé OU\N\j FU-{WW m/v_;‘db(,f) ‘}'D SQI‘; )
DUL\" faw}vtﬁf.?vv W A rﬁﬂ L?\wr owve tHae Pﬁ#r{-
S 12e i%av\ {)L\'e/\’\ﬂ?tfa\,\ab/{e; = dé0 £ 5

(Total 2 marks)

g e,'oluad_&-[d% -

Q12

.
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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.
o W‘HKWL%]D’-S ............ I e
2 e Neo.. e foawe.... Perivent.) Muontin Locedr
............... Mb’f’t%kcwsh\/ﬂ(whmfﬂuwtUDH&'”OH*’/\M
Q13

(Total 2 marks)

i

"

A O O N
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14. (a) Complete the table of values for y =" +x — 3

—4 -3 —2 -1 0 1

g

9 ) -1 -3 -3 | —1

x=-B Y= -3-3-3 =q-6=3

p A o

2 = |

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

:j'; OL-I(D“:S - =3

9-_—_ /i’"-i—l*-3 =

S
i
L
I
i T H
G I
;
- < L .
: ! i }
N
: ¢ ~ ; 1 T: T
L : i T ; P
H i i I 1 v
i 3 4 [ I HIFIS i i
- : ? - T i i
i S | _5. LSS SN S

(2)

(2)

Leave
blank

e




Leave
blank
(c) Use your graph to find estimates for the solutions of P+x-3=0
Y=o .- x"tx-3=0 . X= [3 .
(3 toordivade > o) - _ —2-3
Tnlersechon wiHa Xaxis- W |o14
(Total 5 marks) r}
15. Express 180 as a product of its prime factors. ,/go
2 9o
2 45
D Y
35
PERE
180 = %xax3x3x5 RO o
(Total 3 marks) |
1 3L _ o odxuxy 13
16. Work out 3— x 2% 4 4 ‘4 'IMFW[)‘I
4 3 11/ ,ix3+1—2§_1—
Give your answer in its simplest form. d = 2 3
i l
4 37 43
3 g% |3x2 _ 16 _ g X
H 3 3
2¢ g
T
"""""" st iy | |

N A —
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17. (a) Factorise 3x+12
3x = 3 X2
12 = 3x4
3(2+ D) EICRION
1)
(b) Solve @ 3)=5x+7
L x2 - 4x3 = 5% + 1
Xy - 12 = 5% +F .
Cx — B — ]2 = Hx.— 5> +7F
By 22— T
By — 12 +1 ~ 1 + /2
3= 19 19 _ (1
- 19 x= . me s
X =
/3 3 35
(c) Expand and simplify y+4y J'r\{j)
T A
%"" +5 Yt 4. Y+ 20
b S
2
(d) Factorise fully 8x? + 12xy
BT = Ax Ut wxon e facke 4
IQ_%J = 3Xx ixg_c;u&,
but+i2ys 4z (2 +3Y) g2 +34)
(2) Q17
(Total 8 marks) |
J

0 000 O
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18.
. Diagrams NOT
?’ : accurately drawn
I ’\ sf=Seale
{ T -
N'g

12 cm

A 4em  C P 6 cm R
Sst=3 _ ‘
, Triangles ABC and PQR are mathematically similar. ="7 4 xsf£ = ©
- = & -3 -5
e SRR
Angle C = angle R.
AC=4 cm.
BC=12 cm.
PR =6 cm.
PQO=15cm.
(a) Work out the length of OR.
QR = 1% x5S(
= |2 x 2 - 6)("2)'—‘—18@%
2
2)
(b) Work out the length of 4B.
My = i5 =3 - 1S5S
2
- {Sx Z
3
= D
\o
................................ cm
(2) Q18
(Total 4 marks) T
0 0 R O Tarn over



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.

IDDO/ - ‘DQ/ = 0%, - 90 - 090 Nt bt ears -
i ’ [ (00 / 1

2-
AL Yer years - Value of car = (0-90) » 4ovv

= 3240
Ok i

————

ﬁ(ti-a— :jem** A - Value = 09 X 4 ooo
W jwz., Valirve = .9 o—j 071 x 4o

= 0-Ax0 %A 32 4o
Oq?/ T
= OG- T
< 4 (Total 3 marks)

™
Leave i.
blank

Q19

[ = Lemgﬁf\,

., 3
20. (a) Here are some expressions. LGoabe = 4 LXLxL =L § v
av(c+b) = LE(L+) = L

@b a(c+b) 4abc ab+ ¢ drc?

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.

(2)
The volume of this cube is 8 m3.

(b) Change 8 m® into cm?. Diagram NOT

lm = 100 e ’m
2 m~ FKooow = 8 x \od G

2m

< m® Wleox loc xioo 2m

= G loo x lee x p0
8)( ....................... cm?

= 2 x oo @

(Total 4 marks)

accurately drawn

Q20

0 O



21. Solve the simultaneous equations

(Dfsr+2y=8 X2 ¢y bx + 4 '_Iéé
CL) Wsy=2 R bx thYy =-
I hgzltp

(Lo +1y= &
b - Pyl y =16)7=6 /
y =22 |
-

Subshiolr Y=

B3|+ L X -

+ @ |
S —_Q/
’61 - % ‘1_%3:_ A= e

Leave
blank

— . ‘
x | | ~
{éx»& iy = 16 m’ -~
bx +154 =6t ®
‘-Ha — ‘S\a, \6- -6
—Nw = L2
% - — 2
Ref\ﬂ& 5:-')_ w o '@\PUMI; Bdn 1“7—‘6‘— xR
3v +Ax-2= %
3L -4 =% L= 4
%'L-Lf'f"'f:gﬂ"l't ?.._-2_
3=
= -
X224 LLIMquQ) ,
A0 R AR A Turnover




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

Delay
(n minutes) Frequency
0<n=<20 .16

30<n <40 23
40<n <50 10
50 <n < 60 5

(a) Write down the modal class interval.

20 <7< 30 26 & Wj]ne/a'{’ ,)Lre«;iuemﬁ.

1)
(b) Complete the cumulative frequency table.
Delay Cumulative
(n minutes) Frequency
0<n<20 |6 &
0<n<30 4 2 16 r26
0<n<40 (5 16 +26 +2>
0<n<50 +5 16 426423 tlo
0<n <60 B0 16 +2-6 423 tlo+d
1)
(c) On the grid opposité, draw a cumulative frequency graph for your table.
2
(d) Use your graph to find an estimate for
"~ (i) the median delay, 7
Hﬁ-d«ia\.\ﬂ Wew b\‘j n‘%—\ 2 g;{ - 4{)‘“\ Value Q.OI ........ minutes

(i) the interquartile range of the delays.

G:QR u‘??'” & - LB'N&F&O&\'R\& - B 22 : .......... IE ..... minutes
Lywer J— (nxl) .t..q nz Wt VA.OJAL Upper= éD'H" Valm,

22w T vwawn

3

-,
Leave |

blank

A A R0




3 Y
Leave E
blank

.. i
80 - i il
Cumulative
frequency ’ - B T
70 | 'f
SiEansries
60 4
i
- T T 1
50 F _ ' - s Gt
4“ - fH- :
MEENENEESSERNEEEY Nk Euy RGNS AN,
/!
40
,fﬁ 555
[~ 1. Vi
10 il | ]
; -
/
{
-0 i /
; 1
{
v
. T :
10 - - . J _,,,.!_ A
. Y4 '
7‘_ SN A R S S S Y N AN IO N N NS NN N AT U O, POV P S
| 7/ R =
0 4 A i e A P e
0 10 201 30 40 50 60
Delay (» mjnutes) 022
L= ’ 2 ¢ _‘I‘W\
¥ 22 mn UQ 5 " (Total 7 marks)
Te= V- LK
3 — AL
_ 15 vm
\ vy

10 4 0 ——
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23. A straight line passes through (0, —2) and (3, 10).
Find the equation of the straight line. V4
) Di NOT
5 — WA + C &E\?Ue&hcm ‘73’ (3, 10) a::g:gy drawn
Line. ,
o] x
D Passes Haough (07-2) @7
-2 = MmXO t <& " m =
SD - mq-— .
C - % b { VP g N
) Pmscs tho u@/k (37l0) -
v'r = Z‘i‘DL -1
(b = dm ~ 2.
o4 =dMm-24% MEAXIET L
| 1L = 3m T
_ m = 44 (Total 3 marks) )
24. Find the value of
(o4
M 6 (L = 4
1
1 2 I
(ii) 627 = VOY = %
!
"2_, o
3 /3) =
(ii1) (zj S -§ = 8 —= ’2 o —Li- .
8 T o\ar | LT T q
! | (3'}/5) >
.g/.s - 3 g - 9 .
OR [%E) 7= ——, I3 R P N
= 8 G*/B) L Y

20

A0 8 00 0 0 S0 O




25.
A
| Diagram NOT
N . (x+4) accurately drawn
= ine fuHrae
B (x+2) C A"F]pﬂ 9 3 U
HarSrem =
ABC is a right-angled triangle. 9
All the measurements are in centimetres. 2 [
(7( +4) - ot -t (2 +2)
AB=x
BC=(x+2)
AC=(x+4)
(a) Show thatx*--4x—12=0
2 ) e
_ 2 x 42
r+a) = et (et
- -
+ a2
%L+/é+gfx - T+ Tl

mz’i_}é,,f-g% - L bt

0 - - o
Lyt bl =T 16 ~8X
ey~ =0
(3)

(b) (i) Solvex?—4x-12=0

) _ + 'L——’-}- v
L{SH/Lﬂ fprmwla, I = b= \/ b s

Leave )
blank

9 e i
{%j RSB ITE S
. ———
=~ s Lf_\/lé,_»lfxlxdz,
+Lf+\/uj+48 or X = . Z.‘[
x - _—T _ + 4 - b4 - "‘___:'-" = -2
+\VEY _ +4138 T o AR
or + U L R JPS o =2 =+6
—_ 7 ~ N 0. st ere e OO AP
(ii) Hence, write down the length of AC.
=2 AC=m14=-1 —H'%: . (,JmPéS5tkl¢) AC——"@ ......... cm
1= +é ke =tetuit0 ) @ s
(Total 7 marks) —}

AR O SRR Torn over

21



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,
——— e
She then takes another sweet at random.

Work out the probability that both the sweets are the same colour.

B Z)D\‘Mxﬂ& o0
&g RR or MY oFf ’
7\ red
SR e P(RA) +PHY) +Plo)
[ 2
P(RR) = ]— T %
Y -fz b 20
PYY) o X4 qg
- 2 .
(OD) | s ci - Zf_
¢ .28 %
?(Sam (ot ) = 5= ?39 T

(Total 4 marks)

Leave ) )
blank

Q26
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27.

Diagram NOT
accurately drawn

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=T0.
Angle ATP = 58°.

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

& Mmean b Heo '{M) -

et 2 58° (alborake 244 |
Pig - (180~ 2D="

1T 2 - 61

—

A PRT soceles

L OTR = « ATQ - £ ATO.
~ (58t6l) -~ 10
-~ 19 -To
- 19°

(Total 5 marks)

Leave )
blank

Q27

i

TOTAL FOR PAPER: 100 MARKS

END
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