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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 =41’ Volume of cone =1mrh
Surface area of sphere = 47r* Curved surface area of cone =7/

7 /N

In any triangle ABC The Quadratic Equation
c The solutions of ax’+bx+c¢=0
where a # 0, are given by
b a
. —bx./(b* —4ac)
c
b c

Sine Rule ——— =—" =
sind sinB sinC

Cosine Rule &’= b+ ¢>-2bc cos A4

Area of triangle =1 ab sin C

O 0 O O
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Answer ALL TWENTY EIGHT questions. ]
Write your answers in the spaces provided.
You must write down all stages in your working.
You must NOT use a calculator.
1. A box contains milk chocolates and dark chocolates only.
The number of milk chocolates to the number of dark chocolates is in the ratio 2 : 1
There are 24 milk chocolates. Lek o = kokad no Ouﬁ J\OCOQCL&{.-S :
Work out the total number of chocolates. Theis %‘eé = A
| =7 = I4X3 P2 . 9 .
% & e i
| ACTERNATIVELY
Lo
e a9 19 ( M Uc{pltai'\i-) soth <sidus b:} 12 ) |
-:) Totald no-of chocolakss i ongfn b s [ — 3<° ................. Ql
o ria = 36 (Total 2 marks)
2. (a) Simplify pXpXpxp
I ‘DLr
................................. (1) |
" (b) Simplify 2¢ x 3d
| G <cd |
................................. (1) o
(Total 2 marks)
' s

N . —
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3. Louise spins a four-sided spinner and a five-sided spinner.

N, />
The four-sided spinner is labelled 2, 4, 6,
3,5,

8
The five-sided spinner is labelled 1, 7,9

Louise adds the score on the four-sided spinner to the score on the five-sided spinner.

She records the possible total scores in a table.

4-sided spinner

+ 2 4 6 8

1 3 5 7 9

5-sided spinner | 3 3 L F | B ¢ 1

5 7 8 111 | 18

719 |(11{13 |15

9 | 11|13 ]|!'S |I1¥#

(a) Complete the table of possible total scores.

1)
(b) Write down all the ways in which Louise can get a total score of 11
One way has been done for you.
CROTRG I e N T 1
(2
Both spinners are fair.
(c) Find the probability that Louise’s total score is less than 6
D((é): ﬂ(<6):--u——3
i : B
~(5) e o
1
@ Q3

(Total 5 marks)

R
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4. Here are the first five terms of an arithmetic sequence.
2 6 10 14 18
(a) Find, in terms of n, an expression for the nth term of this sequence.
n —> | 2 B = -
(n) i TR |
'D"(Pe,r-z/r\ca ~==) [ oy 4 Ly - Ly ™\ & )\
Flay = 40 =2 @
(b) An expression for the nth term of another sequence is 10 — n?
(1) Find the third term of this sequence.
i N Gl 8 e 3%
(
(11) Find the fifth term of this sequence.
LY e e | N
= = "= JEA~EE S 3
=& .
2 Q4
(Total 4 marks)
5

T
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| 5. ? |
| |
| Diagram NOT |

accurately drawn
| |

L

.

‘t !

ff i

\ i

The radius of a circle is 10 cm. | |
Work out the area of this circle. f
User=3.14 :
| Acren of cirde = Ter = 30wlio*) l |
| | |
t | }
! , 1 i 1
L= ‘3.114(!00);: 21 2 ; |
| | i
N
il | |
........ 3Lf,cmz Qs
el

(Total 2 marks) | |
Y r
6. Work out an estimate for il |
236%4.85 .
“ i
|

A Very oc{\c/ia 1A ik | but s ACcurate v A(KW% 1_,3;

oo - ,Lr 6 o LE (f‘z{_)u\r‘d"’ﬁg rqu values to .
gls e 29 ) 00D 13-€ ). |

5 i

|

A rore accucate estimalke | but also o COW\(JAt%bv’Jﬁ”\u‘j t‘m‘f—;*‘

i c;c)n.sumrlng', LS O‘gf“m 1’\3 :3:! i
| leYo) . SeLEE o il o LAS - |
| 3;%5—;"3? T 1900 [4 B L‘L ................... | Q6 |
I The (et rocthod shold s (‘Fi ce- (Total 2 marks) [ j |
| |

| | (
| | |
\
; ;
e —

6

O
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7. Paul drives 175 miles to a meeting.

His company pays him 37p for each mile.

Work out how much the company pays Paul.

(Total 3 marks)

7
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8. On the grid draw the graph of x +y =4 for values of x from -2 to 5

ot

A‘i 2 o
21 GO 2 intercept

{2@0\«‘0\:'38&’ to acsd: i s 3<~+L+’, (e a ﬂ{kf&itgﬁt line,
qda&;,ad?i.ﬂ)n of the P@rm »31 oo+ b with czr.:\d“léfﬁk -

o ﬂ‘i(‘{:@f‘cwpb L4 . I wSqut) makes it casier Lo <R | .

b

(Total 3 marks) i

N 2 7 2 2 2 A n 2 2 a
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Diagram NOT
accurately drawn
B
X
A e D
ABC is an equilateral triangle.
ACD is a straight line.
(a) Work out the size of the angle marked x.
. r ; Q
e = IRE= g = 135D
2
(b) Give a reason for your answer.
A_con eon.2f an equilakerad beianale, are squal b,
bDO@ﬂitm(mg\%c&wDSsC&SL’WJNL%%MLQ'XO |
o

(Total 3 marks)

9
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10. Chris plays golf.

Here are 15 of his scores.

69 78 82 86 77
83 91 77 92 80
74 81 83 77 72

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

You must include a key.

G 9
TR .
d = mrs Key: (:‘(j = (9
g 2 | 2 33 &
7 (1 2
3)
(b) Write down the mode.
+F
(1)

(Total 4 marks)

Leave
blank |

Q10 |

10

.

nte mnra fraa nact na

nare

at hitn://hladh,



Leave
blank
11. Lizzie bought a van. 1
The total cost of the van was £6000 plus VAT at 175%.
Lizzie paid £3000 when she got the van.
She paid the rest of the total cost of the van in 10 equal monthly payments.
[ 1+S
Work out the amount of each monthly payment. A 6
050
(GOO»’DK l‘f:?—b)‘-"BOchO :'_.?_05'*3 - 1000
o | : o
= oSO . lL 405
]2
g oS Qi1
(Total 6 marks)
11

Turn over
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A |

Triangle A and triangle B are drawn on the grid.

(a) Describe fully the single transformation which maps triangle A onto triangle B.

A rotation oFf 180°% abouk the point. (2.2

(b) Translate triangle A by the vector [3]

Label the new triangle C.
1 Q12

(Total 4 marks) J

Leave
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13. Make v the subject of the formula = §+ 2

V= (1: pt 2) . Cm‘mvfzrnt'ionc\(l\:) upu’f-/bb-éx”ﬂ( AL 5"({?"1)

yE % -~ |2

1 U Brrort SO
(Total 2 marks)
14.
Diagram NOT
y * accurately drawn
0(12,7)
P(2,3)
0 g
P 1s the point with coordinates (2, 3).
Q is the point with coordinates (12, 7).
Work out the coordinates of the midpoint of the line PQ.
| Midk- 6'3:)Sﬂt éﬁDi’CJ\S = ?(” + X J ij' +\/] o
#l o3
A 3] _ e _
} (l AL é—fi‘) (FS) T ST e

(Total 2 marks)

13
Turn over
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15. Here are 5 diagrams.

D

Two of these diagrams show a net for a square-based pyramid.

Write down the letter of each of these two diagrams.

(Total 2 marks)

14
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16. (a) Expand and simplify 3(x + 5) + 2(5x — 6) |7
B0k 18T W F i AR i | |
= A+ 3
13+ 3 .
................................. (2)
(B Wimpitey 2 |
\/om Cen HinR OF H“'S a3 (%ZJL_) » (:{_J
B xra |
oR _fi & —%\_ o -lT (13(’"’ "T) ANSWER | D¢+ 2, W :
(c) Factorise 5x+ 10 |
| |
I S(2¢e+ 2 ) |
I ................................. (1)
(d) Factorise fully x%y + x)? :
D (¢ + \3) :
i ................................. (2) 916
(Total 6 marks)
15
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17. Use ruler and compasses to construct the perpendicular bisector of the line AB.
You must show all your construction lines.
: f\\
»/.r A
4 - B
:Q17

(Total 2 marks)

16
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|18 @ Workou 2;_3 ~ 1% | e
|
= 2bop . 5)*2 .
IRV 2
|
: =i S
20 =
_ o9 = BR
- - 2 :
s 29 -1
......... oo
®
(b) Work out 2 2 & 1% ? i
e Wmes ‘
| 3 0
| - ; 2
| = S g A& L8 L I e
‘ 5 ' w T Tt o3
3 S
o e— = 59_1?
; (Total 6 marks) } B
i
17
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19. P '
Diagram NOT
accurately drawn
10cm
: |
Bf s> 13 o
8cm ! '
Scm ‘ ;
pr——35p—Tg o
ABC and AED are straight lines.
EB is parallel to DC.
Angle ACD = 90°.
AB =10 cm.
BC =5 cm.
EB=8cm.
| (a) Work out the length of DC. | riﬁw’\:jl a5 ABE and NCT) ace
md&honmﬁc]cq\} \:) QUM Laa r 4s t‘r\@/} howve 3 rekchi "33 G'\r\g( A .
:-:'.-"> D < - ‘ S—, = ok % 1
T Ik ' |
| s “ |
: \
- - 3 s T , |
3 [ I X g ’ ' ]
‘ i Ao ] ‘D‘ ............ cm
@
(b) Work out the area of the trapezium EBCD.
i L
[L L 6.—;,,—\;,(-‘\,(1 | aree C}F = g ﬂleJv'-m = "—i— LO“* o ) K
L 1
i . i e N [ '
= Areadf EBeD = T (3+12)(5) |
' e o > = cm? | '
. — - P + & o S -+ L S — . .
= IS ) @ Q1 |

(Total 4 marks)

A
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20. Mr Green measured the height, in cm, of each tomato plant in his greenhouse. '
He used the results to draw the box plot shown below.

Height (cm)

(a) Write down the median height.

................................ w |
®n |
| |
(b) Work out the interquartile range. ' |
Upper "[_Uc\rti(lq, - lower OL"LGV'C;Q% = 138=10-¢ = I+ |
i g ¥
.................... )\cm
2

(c) Explain why the interquartile range may be a better measure of spread than the
range.

dhe range mag be Rass ceprenentative of spread ||
cctl“o’tywihamuﬁwu“ﬁ\0’4O\fwt’{mwbof | |

outliers
(Total 4 marks) .

19
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21. Solve the simultaneous equations 3
6x+2y=-3 SRR
4x —3y= 11 TIE TR
Ea-wai:‘nn €y % A5 1096+ "'fb “:‘"'C.’ ;i))
g quabion D ¥ 57 122 09 = 33 -
@-@: 13y = 3
2 13
| Feom (D oe= 7 3("3) = L LB
| ‘ . 4
| +
|
|
|
A TS TR S -
l (Total 4 marks) ;
|
| |
| |
|
|
| |
20
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22. . |
Diagram NOT | 5
accurately drawn

B C 0
Sem 6 cm |
|
A
In the diagram, O is the centre of the circle. |
A and C are points on the circumference of the circle. .
BCO is a straight line. |

BA is a tangent to the circle.
AB =8 cm. |
04 =6 cm. ‘
(a) Explain why angle OAB is a right angle.
The Lancent and codlivs of a cirde (orm o
cightmange Shoough the  poink of contadk,
6)
(b) Work out the length of BC. ‘
_ |
Be = Bo—- Cco = B -6 |
|
2 i - Ty |
BOL: = 4 K (Pgtkv\ﬂorﬁﬁ vheorem ) |
: ; i
= po = J1oo =10 |
BC’: IO"C):L’{"CM
| . 3 ) 'DO;\‘E be \Pu.l: o(:F' b‘f’) \’i\i) i
[ a\c,u,urwxl:d«} Arow A <’ua-’ N L‘r ............ em ooy I
3) :Q,_? |
(Total 4 marks) |

21
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23. (a) Expand and simplify (x — 3)(x + 5)
P+ 52X 3% - 157
% -~
2T S
)
(b) Solve x*+8x—9=0
(;Jc;—r- ‘))(fx— | ) % &%
| sty HeE =T G DLE |
2==Foc | |
................................. (3) 923

(Total 5 marks)

: R
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24. Tom asked the students in his class how many hours they watched television last week.
The incomplete histogram was drawn using his results.
A
iG
P-4
-z
Frequency
density |
9-§
2-( =
J4v 4 Awd
b4 d
A A 1A y. a
o’q. 7 4 ,J’ ///1 - V. /4 L A
AP AN y,
4 p.d
f/ p’/ 4 f/
o ¥ Z [l ‘(I / l’ 4 "4 )?
ANAV AP 4 i 74 Y
7 4 2
A d A
O r V4 f v »
0 5 10 15 20 25 30
Hours watched
Eight students watched television for between 10 and 15 hours. F'Q‘”L- Density x Uass wiettly
Six students watched television for between 0 and 10 hours. = Fr
— L@L\_" Qﬂ&\a .
(a) Use this information to complete the histogram. =5 ~D. (For 10-iS hrs Nroup 'S
Gngn. ‘o\:) = T &
i"’ . (;‘ D=1 ke B ‘15 RPN _Q_- 0 S
=D for 01Ok grmp i3 gven by & =
2
No students watched television for more than 30 hours.
(b) Work out how many students Tom asked.
6"'% + 3’-(‘2)4‘ EOLO‘S—)
= 4+ 6 + 5 g d 5"
= BT 2 Q
(Total 4 marks) '_]
23
OESEEESST
AN 000 O 0 Turn over
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25. The table shows information about the ages, in years, of 1000 teenagers.

Age (years) 13 14 15 16 L7 18 19

Number of teenagers| 158 180 165 141 131 115 110

Simone takes a sample of 50 of these teenagers, stratified by age.

Calculate the number of 14 year olds she should have in her sample.

; 1 et q _..
%o L 5O 2 L ¥ o = —— 830
| DOO [>'s) SO
= 59 %9 = 9
s

..................................... Q25
(Total 2 marks) |
26. P is inversely proportional to V.,
When V=8 P=5
(a) Find a formula for P in terms of V.
i . : R
oo . i B o= RN BF JUEF o
P A w > i \/ v
. . R
| =2 5 & g
‘-—'—'~>h: =3 B = O HO
P
H O
D = 3)
[ Y
(b) Calculate the value of P when V=2
B e 22 = e
2
i e |
""" 1 Q26
(Total 4 marks) |
24
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27.
g Diagram NOT
accurately drawn
M
b
0 a T
OPT is a triangle.
M is the midpoint of OP.
OT=a
—
TP =b
=
(a) Express OM in terms of a and b.
i — 3y
R e il Ty m wEal O B T
oM T 7 opr = 1(01 )
I 3 —-
= S B
1
s v T
= e )
(2)
(b) Express IT/I) in terms of a and b.
Give your answer in its simplest form.
—_—> ;’f‘b —> o i _.'—-. S
THA F T W BP0 - ER ¥ Q\LQ+ L_,)
i i
55 - — g, t+ &
= ___i_—( B O\)
. _, 7(b-=a)
M =aanamorio ‘
(2) Q27

(Total 4 marks)

25
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28. (a) Constructthe graphof x+32=9  quation of a circle with rodivs
c(/f\(:rg—d ok tha erﬂa‘(\ {0. O)..
I LW B I B S T T T T T T e
SNy = |
i 77177‘-‘ {
i ‘j N
(2)
(b) By drawing the line x + y = 1 on the grid, solve the equations x> +3)?=9
x+y =1
D(,z“*" T 1 cen be Fovo ritben )(;2+le = 32 (i*(- a cirde D(:
Fodius 3 conkred ok O, O) i
Set vy = ! ,
= y = e+ | - s ‘2 (’ ......... ,y=hj(’ ..........
2 I'T ¢ o (O
N [’3 : %01(,“6 Cal"\ﬂ:r%c(:“‘o‘ OF X Twwsvmmesssmssmvsimii s P ermsisivaasnisaning
s 3 Q8
. i - \ 3 =2
JLHK."Q“’-OF\ U Tt Dhould ask P to e Qimglke noue .
(Total 5 marks)
olulions, nok sdlye | TOTAL FOR PAPER: 100 MARKS
END
26
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