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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 :%mﬁ Volume of cone = %nrzh
2

Surface area of sphere = 47/” Curved surface area of cone = 17/

In any triangle ABC The Quadratic Equation
The solutions of ax*+bx+c¢=0

C
g where a #0, are given by
a
. —bx./(b* —4ac)
A B B 2a
c

b ¢
sind sinB sinC

Sine Rule

Cosine Rule a’= b*+ ¢>— 2bc cos A

Area of triangle -_-%ab sin C'

N1 A 00 0




Leave |
blank
Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.
You must write down all stages in your working.
1. (a) Use your calculator to work out
V215
5.8—-2.36
Write down all the figures on your calculator display.
341709665
(2)
(b) Write down your answer to part (a) correct to 2 decimal places.
IRV P
LGS
1) Ql
(Total 3 marks) 3
2. [Ishmal invested £3500 for 3 years at 2.5% per annum simple interest.
Work out the total amount of interest Ishmal earned.
25, x 3500 = ET.So
§7-SoXx 3 = f 261 -So
g 28250 Q2
)
(Total 3 marks) | |
j
3
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3. Gary wants to find out how much time teenagers spend listening to music.

He uses this question on a questionnaire.

How many hours do you spend listening to music?

1to5 5t0 10 10 to 20 over 20

(a) Write down two things wrong with this question.

({ﬂqe/e or€ odso od{/faplo:mj UF},',_,/U) (2)

(b) Design a better question for Gary’s questionnaire to find out how much time teenagers
spend listening to music.

HDW Mand hnourss o S}oemd (i s I—(’n}mj o
Music o week 7
N

hours LNNYS Mer €
hovrs

2

(Total 4 marks)
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4. (a) Find the highest common factor (HCF) of 24 and 30
Qi 3o
| oA LY [ » 3O
2 ox i 2 > 15
3ox ¥ 3x 10
¢« < b 5x 6
................ Y
M
2D
2 ,,Q_’{
(Total 3 marks) 1
5. Melissa is 13 years old.
Becky is 12 years old.
Daniel is 10 years old.
Melissa, Becky and Daniel share £28 in the ratio of their ages.
Becky gives a third of her share to her mother.
How much should Becky now have?
13412 tte = 35 [pD’”"J
2E = Fop pu g
l_o] o —t5. 2¢
|2 x §op = 1A.60
A0 _ 4340 e 640 . o5
E (Total 4 marks) |
5
A 10 O 0 0O Turn over
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Diagram NOT
accurately drawn

All angles are measured in degrees.

ABC is a straight line.
Angle APB = x + 50
Angle PAB=2x—10
Angle PBC=y

(a) Show that y =3x + 40
Give reasons for cach stage of your working.
ARP <= kKO - ('),JL -lo) - (3cr'3"0)

1§50 —2x +10O -~ — SO

CEP = 180 — ABP
< IFo - (180 —3x —“o)
= I§0O — | ¥O ¢ Toe + %0 (3)
= B>+ o

(b) Given that y = 145,

(1) work out the value of x,

A +40 T &S
P = 105
¥ = A5
M < —
(i) work out the size of the largest angle in triangle ABP.
3$S -
X+50 = ¥5
2{35) —«0 = 60O P £ o
(C))
(Total 7 marks)

e
Leave
blank
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7. The diagrams show a right-angled triangle and a rectangle. | |

.
Diagrams NOT
accurately drawn ; g
15 cm 17 cm
12 cm
X cm xcm
&
8 cm 12 cm
The area of the right-angled triangle is equal to the area of the rectangle.
Find the value of x. '
#
= 2C
 « 1S r2
Lo T . x ,
S — |
/2 /¢ E
5
Fot=0-3 %
i
s
, |
- o7
(Total 4 marks)
a
|

7
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8. The diagram shows a CD.
The CD is a circle of radius 6 cm.

Diagram NOT
accurately drawn

(a) Work out the circumference of the CD.

ercunaFefenC{. 2 AdxMWEF

e 2;{ M x (a
= 12a ( )
3st
N
(2)

CDs of this size are cut from rectangular sheets of plastic.
Each sheet is 1 metre long and 50 cm wide.

(b) Work out the greatest number of CDs that can be cut from one rectangular sheet.

[ a7 12 e
O/fr'l?*ﬂ"e"’f’

L

4 =z oy L & g

(2)
(Total 4 marks)
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9. The exchange rate in London is £1 = €1.14 A
The exchange rate in Paris is €1 = £0.86
5 Elaine wants to change some pounds into euros. !
I
| In which of these cities would Elaine get the most euros?
You must show all of your working.
£ om0ty f1 = £y
Pcar»'s %(‘)56 - :E { ;
056 08¢ |
| b= €176 [29]
) .
¢ . 3
Floine gefs pMer@  eures /7 [ar
......... f"“‘”ﬁ Q |
(Total 3 marks) I %
!
E
|
9
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10. The temperature (7°°C) at noon at a seaside resort was recorded for a period of 60 days.
The table shows some of this information.

Temperature (7°C) | Number of days mid P omb | M ’V/F a.dkk/)
10<T< 14 2 i 2 24
4<T<18 8 T
18<T<22 14 _ii___,L 2¢°
22 <T<26 23 D¢ | 552
26 <T< 30 9 j o
30<T7T<34 4 32 (2§

13y

Calculate an estimate for the mean temperature at noon during these 60 days.
Give your answer correct to 3 significant figures.

(36 =~ 979 52
36% - 22,93

66
:22,7“ (35})

(Total 4 marks)

Leave
blank
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11. (a) Simplify m® x m®
%
o
............ A
1)
(b) Simplify Ez_
p
| ¢
/J """""" a)
(c) Simplify (2r*)*
Qﬂz X 2.43 X 2(/1’S XZ;AD
....... e
@ ou
R
(Total 4 marks) N
12. -2 < n<5
n 1s an integer.
(a) Write down all the possible values of .
............ T2 002, B
2)
(b) Solve the inequality 4x+ 1> 11
x>0
x > 10
({«
Xy L. TR .
e @ Q2
)
(Total 4 marks) i
11
0D 00 00 T O T
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13. (a) Complete the table of values for 3x + 2y =6

x -2 -1 0 1 2

3

4.5 3 [. 5 O

~1.5

3(1) +7,j:"C
—S'}?'“j:‘
9= =9

(b) On the grid, draw the graph of 3x + 2y =6

3 g =¢

C,Jj,‘j-::(;

23:0

T | L 11 I T T I
{ 1 W EE T [ 1
B = S EDE [ LP1T ! 1
I ! L 113 | | | IS 1 |
{ { 6 1 i 11 [
N? T ; ‘ I} } j= Y
i |
- - b |- - e 4 e —— i - - -
[ BE I I [ [ 1
] h % | L I {554 B |
T | 5 1 | | |
] 1 [ Pt I i 11 I
I ISE T 1T b 1 1= ] 1
| 1] i [ (N N !
EEREE SN By RAE GRS S N !
1 11 | i
B )} » -‘4.' |t T
| 11 b i I ERNEE 1
1 S EEERE NN i i 5B
i1 YT HBNE RNEE! (] [1i! il |
H -3 AHHHH ERmmmEE EwEE :
Ll g _,_j,F!, 11 T~ A 1 | LEL LT
{ I | K 11 I TH1 B S !
T 1t ] 1 ‘\i 1 I W
- 2 N e e
1 1} I E] T T T 1 =
i G U ! = H - 1
0 1 L
i i i X T B
I 1 I ! |
I - { S | |
! I i ‘ [ 1
| | i ] | |
] 3l il VI (i 5 T | | N |
[ | | TN 1
P T A T T o
T T T T TS
R ‘fil ] : Yl I ]
RSN fEaR T i
I 11 R
3 1 [ EREEEE ENENE
1 [ 01y L

(c¢) Find the gradicnt of the graph of 3x + 2y =6

(going downt s [.§5s)

2)

@

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

(Total 6 marks)

"
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14. (a) Factorise 6x+4 e
23x c2)
1)
(b) Factorise fully ~ 9x?y — 15xy
o 11 (39‘-“5)
@ Qu
(Total 3 marks) 3
15. A garage sells used cars.
The table shows the number of used cars it sold from July to December.
July August September October November | December
28 25 34 46 28 40
(a) Work out the 3-point moving averages for the information in the table.
The first two have been worked out for you.
dLrub t 2¥
S umiree
!
29 35 % (C T %
............................................................................ (2)
(b) Comment on the trend shown by the 3-point moving averages.
.......... L A ARG
................................................................................................................................... (1) 215
(Total 3 marks) J
J
13
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16. Barry drew an angle of 60°.
He asked some children to estimate the size of the angle he had drawn.
He recorded their estimates.
The box plot gives some information about these estimates.
Children’s estimates
BN A T
i i I |
t ) | I
: I :
i : \ - 2 .%. - -
L i : - g - - I
‘ ] - H .
i | 11 |
- i % i . : ; i
B ! 11 I -' -+t 4,‘,
0°  10° 20° 30° 40° 50° 60° 70° 80° 90° 100°
Size of estimate
Adults’ estimates
AR NEN NN 1] I
: 5 1!
t 1 L
; HHHH % , ‘ i
: HHHH ! HH H
0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°
Size of estimate )
(a) Write down the median of the children’s estimates.
1
(b) Find the interquartile range of the children’s estimates.
UG =70
Lk = 47
70~ 47 23 5
2

VR 0 A A 0
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Barry then asked some adults to estimate the size of the angle he had drawn.
The table gives some information about the adults’ estimates.
Angle
Lowest estimate 20°
Lower quartile 45°
Median 62°
Upper quartile 15
Highest estimate g5
(¢) On the grid opposite, draw a box plot to show this information.
2)
(d) Use the two box plots, to compare the distribution of the children’s estimates with the
distribution of the adults’ estimates.
JEne  medien oo me. aduts  [020). wmes..clown. da. 60
R VTN VI ALY ro- TN (== O
The. .o lds  Sceces kel moare. . Spogoed. e
AeR (30°).  comprmed b2 230 o childeen .
@ [Q16
)
|
(Total 7 marks) ]
>
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170

Diagram NOT
accurately drawn

15 cm

12.5 cm

2L
Triangle ABC is similar to triangle ADE. 1 3
AC=15 cm.
CE=6cm. i l
BC=12.5 cm.
Work out the length of DE.

o2
Y g )
12 /\/f 7.9

...... }750‘" cm

“
Leave

blank

Q17
_ (Total 3 marks) J
18. Change 9 cm? t 2 , - 1) Opm
. ge 7 cm” 1o mm-. M a8
3 _f,(
%Cm 30
3 1
XCM)EiE) 30%
ﬁcm’z, ﬁ 00 ﬂ'f“q
........ 7 OO mm? Q18
B
(Total 2 marks) 3
16
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19. Find the exact solutions of x + = =7 X everytin 3’ j
X
17- + 3 = —7‘3:
At -Tx 43 =0
I l bo-"1 c=73
) (__7) T ml)LS)
>’ - -
2 (1)
= "7 {37 or N E—T
L2 I
= 2
T e
..................................... _(_)_19
(Total 3 marks) é
17
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20.

62
8 cm 1 2 o¢
v)
] £ 62
S > R

PQRS i1s a trapezium.
PQ is parallel to SR.
Angle PSR = 90°.
Angle PRS = 62°.
PO =14 cm.
PS=8cm.

(a) Work out the length of PR.
Give your answer correct to 3 significant figures.

% _ &)
Sin X = "

Stn (62) > ,_L
o =

x= 8 = 906 (3))
s (62)

(b) Work out the length of OR.
Give your answer correct to 3 significant figures.

a’ :‘o’l%(}f}bc C os A

at -1t 206t —2U%)(T-00) Cosl62)

- [§%-99...
a = Vaws
= )2.6 (‘g‘;})

Diagram NOT
accurately drawn

......... 9 Oé cm
3)
....... 126 cm
4

(Total 7 marks)
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21. The table and histogram give some information about the weights of parcels received at a
post office during one day.

3G

byl | I | L |
_5& 1] 11 1 | | ] M) N 11
L e e I : -

2 v e e

-+ NENNEN N ; LX ! J" I I 3
Frequency density frrrrrrrrrerrrbrerre e

I I 1 NS EENEEEEREN
A 1 O O
20 P I 0 O

\C e

HH

g 1 . T
] W
| | | I -L—-
Y ___‘. HEE] N E
& a8 NN s
L(' Lt ' . - .

NN | [

,,,,, ] 1] Ml T

] PP T [ | 1

7 0 0 \‘ i | 11 1 -
0 1 2 3 E 5 6 7 8
Weight (w) kg

(a) Use the histogram to complete the frequency table.

Weight (w) kg Frequency € -d

0<w<g?2 40 2 0

2<w<3 Dy Y
3<wg4 24 24 e Axuidh

4<w<Ss 18 \?
S<w<8 | H-

@

(b) Use the table to complete the histogram.

(2) Q1
(Total 4 marks) T

J
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22, .
y Diagram NOT
accurately drawn
L /{\\ M
/1!
]/ / 1))
B [ N M .

The diagram shows a triangle ABC.

LMNRB is a parallelogram where
L is the midpoint of 4B,
M is the midpoint of AC,
and N is the midpoint of BC.

Prove that triangle ALM and triangle MNC are congruent.
You must give reasons for each stage of your proof.

AM < M (_ (0&3 M T M-.o“?ow\" c{r A’C)
NM = L—% (OPPO')"R 3id-L) Q;Y\ Qo FW@”'QJ 03 {ean
BL = LA ( ny Lo M‘.o‘fﬂo‘m‘f o) A}})
(M= BN [upPos\H giden 1 = pwuuicjf,,,)
BN:N( L(‘A) CERT h\l MEIJFUV‘?' 0& ﬁ()

MM S conguerk fo MNC (SSS>

(Total 3 marks)

-
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blank
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23. (a) Factorise x>+ px+gx+pg
bﬁ + P 5 (_“L. £ c[/ﬁ
................................. (2)
(b) Factorise m?>—4
(m+2) (-2
1
(242 "
(c) Write as a single fraction in its simplest form{ . NN Lo
\1;,1)« x—4 x+3 K(x'(r”)
N (e +3) \ Q:}C - &)
_
[y Lo 4 e 3) ()
- (> ’33 -5 1% ’”L\\
(er2) loc — o)
Aot G- Xt H
Thor 3)oe — )
77‘: tie > WA e
(zet 3= - &) AL
3 Q23
B
(Total 6 marks) ]
21
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24. The diagram shows a solid hemisphere of radius 8 cm.

Diagram NOT
accurately drawn

-« 8 cm

Work out the total surface area of the hemisphere.
Give your answer correct to 3 significant figures.

A
o oea o sphwe = kTl 1
SU(T/D‘({ Care A ok Qufo_O( sechona ~ Qﬂ’{

ofe oy bop = Tl

blol s < 3

2
2 F T & 8

z L3R cmt tiS)r)

(Total 3 marks)

Q24

Leave }
blank 5
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25. Steve measured the length and the width of a rectangle. ,
He measured the length to be 645 mm correct to the nearest 5 mm. | T G’q S 1

He measured the width to be 400 mm correct to the nearest 5 mm. 6 40 650
w2 §

= } {
395 /f L
397-3

Calculate the lower bound for the area of this rectangle.
Give your answer correct to 3 significant figures.

[{)(A/‘f/ Gr€d = [OW L@Lj//i, X /QW w;dm

642.5x B97.5

= D550 DC)mmz(BB(})

(Total 3 marks)

Leave
blank

TOTAL FOR PAPER: 100 MARKS
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