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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 =4 s’

Surface area of sphere = 477’

N

In any triangle ABC

. b
Sine Rule _a =— = _C
sind sinB sinC

Cosine Rule @*= b*+ ¢*>-2bc cos A

Area of triangle =1 absin C

Volume of cone :gnrzh

Curved surface area of cone =mr!/

A\

The Quadratic Equation
The solutions of ax*+ bx +¢=10

where a # 0, are given by

e —b+,/(b* —4ac)
2a

100 O A
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Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all stages in your working.

1. Tania went to Italy.
She changed £325 into euros (€).

The exchange rate was £1 = €1.68

(a) Change £325 into euros (€).

325 % |- 6& = £ 854¢

When she came home she changed €117 into pounds.
The new exchange rate was £1 = €1.50

(b) Change €117 into pounds.

. A

1: 5

2 Qi

(Total 4 marks)
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(a) On the grid, draw an enlargement, scale factor 2, of the shaded shape.
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=2
- ,,__,1,. 1.
5 4 B 2 o 1 2 3 4 5 x
= I
| 5]
(b) Describe fully the single transformation that maps triangle A onto triangle B.
A reflee timon LA the uw-axi s (n e. the Une 2¢= o )
2 Q2
(Total 4 marks)
3. The nth term of a number sequence is #* + 1
Write down the first three terms of the sequence.
g il i 2 3
M L 2 > R
%, 5, 1O Q3

(Total 2 marks)
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4. The scatter graph shows information about eight sheep.
It shows the height and the length of each sheep.

A
130 |

120 |+
Length (cm) n
110 |-—
100 ENEEREEEEEEEEEREAN

70 : '
50 k] 60 65 70 75 80 85

Y

Height (cm)

The table gives the height and the length of two more sheep.

Height (cm) 65 80
Length (cm) 100 110

(a) On the scatter graph, plot the information from the table.

1)
(b) Describe the relationship between the height and the length of these sheep.
pgsi 't-i\iQ carreakin \
(1
The height of a sheep is 76 cm.
(c) Estimate the length of this sheep.
.......... LEN -
2 Q4
(Total 4 marks)
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5. Julie buys 19 identical calculators.
The total cost is £143.64
Work out the total cost of 31 of these calculators.
Au3.6% .31 = f234-3¢
19
¢ 2 34 36 Qs
(Total 3 marks)
6. F=18C+32
(a) Work out the value of F when C = -8
F= 1-%(-8)+32 = IF-¢ |
1% -
2)
(b) Work out the value of C when F = 68
c= F-32 _ (&-32
1§ B
= il, D)
DD
@ Q6
(Total 4 marks) |

:
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7. The diagram shows the position of two boats, P and Q.

The bearing of a boat R from boat P is 060°
The bearing of boat R from boat Q is 310°

In the space above, draw an accurate diagram to show the position of boat R.
Mark the position of boat R with a cross ( x ). Label it R. Q7

(Total 3 marks)
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8. There are some sweets in a bag.
18 of the sweets are toffees.
12 of the sweets are mints.
(a) Write down the ratio of the number of toffees to the number of mints.
Give your ratio in its simplest form.
G
91 6
i |
....... Dt
2)
There are some oranges and apples in a box.
The total number of oranges and apples is 54
The ratio of the number of oranges to the number of applesis 1 : 5
(b) Work out the number of apples in the box.
T I AWl of~ L t&:j\' A ?\ll_!f\ hb A ’ Qé?j .LS "”‘?- L "
i ke (\. NS AW TN 9(\ Ehe tad v APP 66“'“ B
g
e i &
| TRe mo-of apples s 05‘"”“ L\J |
B BEE g W= IES 4 S |
k. & 7 smeeresensie |
- 2) |Qs8
= H5 [
(Total 4 marks)
9
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9. The equation e
w2+ 20x=71
has a solution between 2 and 3
Use a trial and improvement method to find this solution.
Give your answer correct to one decimal place.
You must show ALL your working.
o J i 1,3 + 20 o
2.5 | (S.625 ¢ F
%% oA 27
2.% | #3483 7
Bk (9 .5F6 <™
2. 65 | FLiae2sT >
el € 8 % Al g
: =5 X is closer to 2.6 than it 1S Lo 2. F |
arsdl, e e Uk ke 1dep. 1. ¢ Q9

(Total 4 marks)
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10. Use ruler and compasses to construct the bisector of this angle. i
You must show all your construction lines.
Q10
(Total 2 marks)
11. Tarish says,
“The sum of two prime numbers is always an even number’.
He is wrong.
Explain why.
If correck, thon this Should hold foc® 9 added to anv obher
prime. Snee” 21 odso prime: But 2 addedd Lo any other QU

prime kq‘ij a2t 3 ) b;e_lc&:s an odd numbzc . (Total 2 marks)

[ el 3k s L..sror\é )
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12. Sethina recorded the times, in minutes, taken to repair 80 car tyres.

Information about these times is shown in the table.

Time (f minutes) Frequency ::‘ :’;;O 'ﬂ,‘igi\;\i ~x F
0<1<6 15 3 4 S
L€ 12 25 | e 4 Kot

12<¢<18 20 ST 00
18 <r< 24 12 e By 254
24 <t <30 8 -1 216

Calculate an estimate for the mean time taken to repair each car tyre.

Calrabe Fae ey 52 St Ve L:\J i '“F,_
= =

. WS+ 225 + Ano + AT + 216

T O
- iO3% = ID\ C}?“S— ’T\i.f\_S O i% m\f'\f_; ((:/) Ehe
BO Neade st 1 minut < ) |

........................ minutes qu

(Total 4 marks)
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13. Here is a tile in the shape of a semicircle.
Diagram NOT
accurately drawn
«— 8cm ——»
The diameter of the semicircle is 8 cm.
Work out the perimeter of the tile.
Give your answer correct to 2 decimal places.
LT o
H + ——— |
s T g
= & & g By
= 20T Fem |2d-p )
.............. 0.2 m Q3
(Total 3 marks)
13

0 O O B

Turn over



Leave |

blank
14. (a) Simplify axaxa

(b) Expand 5(3x-—2)

(1)
(c) Expand 3y(y +4)
/3‘_:) + I'D\\:)
(d) Expand and simplify 2(x —4) + 3(x + 2)
N R P L
= By, DB = a
i AR
2)
(e) Expand and simplify (x + 4)(x — 3)
.)C"', Lo 4 W — !':)_
362 Eii Rl o |

(Total 8 marks)

.
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15. Work out —-0+3:85
3.2°-6.51
Write down all the numbers on your calculator display.
A LS IS S S s
(Total 2 marks)
16. (a) Simplify  x ¢ ”
t({' e Rr t ......................
1)
.o
(b) Simplify = (§~3 )2 ms_ -
m m
1)
(¢) Simplify (2x)°
- 3
f % g =% ] '
2)
(d) Simplify 3a°h x 4a°h*
2xtr x ol x a8 x hx K7
: (s’ Jip 4Vl )
= & N 2, <
0“? = (e’ k> |
. B s R
(Total 6 marks) |
15
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17. B

Diagram NOT
accurately drawn

9cm

A 6cm C

ABC is a right-angled triangle.

AC = 6cm.
BC =9cm.

Work out the length of AB.
Give your answer correct to 3 significant figures.

>

AR® + Al = BC

ot 1R

I

=> AR = ch]"m()?‘ = f‘—'rS_'

o 017

(Total 3 marks)
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18. The box plot gives information about the distribution of the weights of bags on a plane.
e o
| | | | I | |
0 5 10 15 20 25 30
Weight (kg)
(a) Jean says the heaviest bag weighs 23 kg.
She is wrong.
Explain why.
The heavied baq weighs X1 Rq.  23Rq bo bhe
0] et ST 2 kit LSOO
0y
(b) Write down the median weight.
......... l¥ kg
(1)
(c) Work out the interquartile range of the weights.
9\3"10 o lghg 1.5
e T AR kg
1)
There are 240 bags on the plane.
(d) Work out the number of bags with a weight of 10kg or less.
1S % of 240
e s X nikey = _’_i_k g = 240 :CO 1‘30\95
. o 4
s
O
@ Qis

(Total 5 marks)
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19. Toby invested £4500 for 2 years in a savings account. 5
He was paid 4% per annum compound interest.

(a) How much did Toby have in his savings account after 2 years?

wsoO X L.oy® = fu,B(F 20

¢ W, BLF %O
3
Jaspir invested £2400 for » years in a savings account.
He was paid 7.5% per annum compound interest.
At the end of the n years he had £3445.51 in the savings account.
(b) Work out the value of n.
2400 X 1LOFS T = 3uns. S
N Tl 4SS | i
2. X0 4D
| gy S )
‘ . , i s 5 Tk B AR -
=, = 0\03 ( LY DO = p
L06 b &FS
Plteendively, Stact with 2400 and copealidly =T ]
roulkiphy by L SFS unkl e A&fc WS ST and @) §919

il (Ad bk 2400 ¥ LoFSS = 3ur S S

Py (Total 5 marks)
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20. Here is a right-angled triangle.
Diagram NOT
accurately drawn
8cm
* [
S5cm
(a) Calculate the size of the angle marked x.
Give your answer correct to 1 decimal place.
S achdacent ‘”-5;44“— s _cg:..
v e T X = :
l\‘\) Pobe,r\vmo, 13
p— 2
E i : l g . “
;-__—_7 N = caOs (%) - 5 |- 3 (16 P )
‘ —. 3
A T e A4 Y
3)
Here is another right-angled triangle.
Diagram NOT
accurately drawn
ycm
40° N
12.5cm
(b) Calculate the value of y.
Give your answer correct to 1 decimal place.
o 2t v
tan G - - J =
A%
= 7 = 9.5 tan ro = 10 Sem (Td.p).
— l O : S__ <My ‘
3) Q2o
(Total 6 marks)
19
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21. 258 students each study one of three languages.
The table shows information about these students.
Language studied
German French Spanish Totals
Male 45 52 26 199
Female 25 48 62 ras"
A sample, stratified by the language studied and by gender, of 50 of the 258 students
is taken.
(a) Work out the number of male students studying Spanish in the sample.
D‘f’ %50 = & (tD N ANTB S ;r\tcuaé_r‘)
Th G
-
2)
(b) Work out the number of female students in the sample.
135S A SHO - )\G (t.i) f\QQ‘&\’O./(;\“ ;C\tf?-f;_)z_(' )
253
@ e
(Total 4 marks)
| 22. Prove that (3n+ 1)*— (3n—1)? is a multiple of 4, for all positive integer values of n.
L (2re)(300) = [3a-0)(30 -0 )
: 1 B
L qnt +Gn bl = InT =6 F0 )
. _ 5 B
| = ‘]f\7'+'ér\T‘f—€]ﬂ t+ &N |
= 1 % 7y
= b (r‘)’ & ) |
Lk e 3, TR, Re dll ¥ve integer vaios of 0, momuk L
| Ny m = ¥ ¢ ) ‘ ‘ |
o Fve integer also ard mu%'éé G .>_
? ' . ‘
- B w j WS o g Hion $#1 ) =1an=1 |

P Abol o of- 4 .
be & R K (Total 3 marks)
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23, A
Diagram NOT
accurately drawn
a
)
» B
Q b
OAB is a triangle.
—
04 =a
OB =b
(a) Find the vector AB in terms of a and b,
— 5 —>
AR = Ao + D13 = "4+ b
aor b~ & AB =.. b -0\, ...................
(1)
P is the point on AB such that AP : PB=3:2
(b) Show that OP =é(2a+3b)
= e B = =)
Al ")_' b“
—_ — 3 3
p ’ == b - = A
op = OA + AP o+t =b- =
= _2:_ B v —Z':“ L
3 =
=N -L:.‘(;)\Ow 9 ?’b)
> |
3 Q2
(Total 4 marks)
21
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blank
B ‘
Diagram NOT
accurately drawn
m 6cm

The diagram shows an equilateral triangle 4BC with sides of length 6 cm.

P is the midpoint of 4B.

Q - % base x K<l
Q is the midpoint of AC. FE__@._ Area of L’-’Mf\ak‘v = " S TR
APQ is a sector of a circle, centre 4.

Lwt also '"ff" absin < .
Calculate the area of the shaded region.

Give your answer correct to 3 significant figures.

Acean, o =haded 1”3(5[.,:’_)('\ = Nreaaof tf;é\‘“ﬁl@ A3 e =
Ares of Seclor APX

ks et o LB YTLE
iR 30 R

— LS anto’ - {—T

= 109 am® (33‘@ !

10 - 9 il Q24 |

(Total 4 marks)

O
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25. Simplify fully % 2 sHS = (X - s’)( g- 3 >; blank |
2yt FA-NS F (SLDL B 5)5
{222+ ) (¢ - S

| e JBES D = B
20¢+3 R B Q25
(Total 3 marks)
26. Phil has 20 sweets in a bag.
5 of the sweets are orange.
7 of the sweets are red.
8 of the sweets are yellow.
Phil takes at random two sweets from the bag.
Work out the probability that the sweets will not be the same colour.
‘ P ( Nnot SAame colou (') , fas P (50\“"“’1 colowr )
P(Sa\rn& /_'o\c)um) = P(OO oR RR oRk VY )
y \D(oo) + P(RR) + P (V7))
1 e
- _:_f_Ei‘__) 7 _ﬁ;>+——(—.-gr
o (9 e B e+ T W B |
. s+ He)r s8(F))
T 2RO
=4
» 118 = =——
2g0 V19
\ e 121
. T, LOlowe ) = - 2 d. = £
[aie Pkn{)LSmm& ¢ ) ) A0 | 962
120
............. G (026 |
(Total 4 marks)

TOTAL FOR PAPER: 100 MARKS
END
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