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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 % length

Volume of sphere =~§m~3 Volume of cone = —;—nrzh
Surface area of sphere = 477” Curved surface area of cone =/
[

h

N Y

In any triangle ABC The Quadratic Equation
The solutions of ax*+bx+c=0
where a # 0, are given by

e —b+J(b* —4ac)

2a

b ¢

Sine Rule

sind sinB sinC

Cosine Rule @*=b*+ c*~2bccos A

Area of triangle = —21— absin C
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Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.
You must write down all stages in your working.
You must NOT use a calculator.

1. Theo eamns £20 one weekend.
He gives £4 to his brother.

(a) Express £4 as a fraction of £20
Give your answer in its simplest form.

4770
25 5
4 S

Theo gives £6 to his mother.

(b) Express £6 as a percentage of £20

.__é.x oo = b x5
2.0

Theo spent the remaining £10 on bus fares and food.
He spent £1.50 more on bus fares than on food.

(¢) How much did he spend on bus fares?

I,F, M?Tuwt' Hat Yame amunan . Heaew .
£.Se 2= k4 1S

t.2s + I-.50 = 5.758

(Total 6 marks)

Leave
blank
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Leave\
blank
Here is a number pattern.
Line Number
1 12+ 32 2%x22+2 10
2 22+ 42 2 %3242 20
3 32 + 52 2 %4242 34
= e e ;
0 o 12 2T | z 14
(a) Complete Line Number 4 of the pattern.
(1)
(b) Complete Line Number 10 of the pattern.
(2)
(c) Use the number pattern to find the answer to 9992 + 10017
Z z 2-
Q99" + lool = 2 x loeo + 2.
— 2000 000 +2
2ooo002
2 Q2

(Total 5 marks)
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3. Ye v Diagram NOT
accurately drawn
exﬁr[or“a/wﬁ e
The diagram shows a regular hexagon and a square.
Calculate the size of the angle a.
Reqular he Xegon Means Tnkriorangle  Ex leror -
o anqle
.. EXTerior angle = 260 6 = 60 (Reﬁmqr&g%
o

o Inlerior O\V)ﬁlc, = |80 ~40 = |20 -

» 50 /\"f\ﬁ\&/} OLxL/ s I”)\;xy\t“ O(/dau\_ﬂﬂl”D %ég
120 + A0 + o = 3BL0

a =360- (120t90) 150

(Total 4 marks)

Leave
blank
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4. Jim did a survey on the lengths of caterpillars he found on a field trip.

Information about the lengths is given in the stem and leaf diagram.

3577

06 8889
15555689
15

2

O N N S

Work out the median.
Me dian 6{\)@% \Oj ks R
2.
21t L jthvalue .
2.

UM value o 3.1 cm

Key: 5|2 means 5.2 cm

n= 2\ ( Dak vmlues)

(Total 2 marks)

Leave
blank
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(a) Translate shape A by ( i)

Label the new shape B.

e
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e
>"V

(b) Reflect shape C in the line y = x.
Label the new shape D.

(2 Q5
(Total 4 marks) ’_‘!

S
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6.
Reading
22 Slough
28 40 Guildford
30 22 47 Oxford
45 28 66 25 Buckingham
—

The table gives distances in miles by road between some towns.

Izzy lives in Oxford.

She has to drive to a meeting in Buckingham and then from Buckingham to Reading
to pick up a friend.

After she picks up her friend she will drive back to Oxford.

She plans to drive at a speed of 50 miles per hour.

The meeting will last 3 hours, including lunch.

She leaves Oxford at 9 am.

Work out the time at which she should get back to Oxford.

25 “4S 30
X

OXford %uam;xgum
T&}&Ll dUS fanice Fraveled - ‘
D= 25+45+530 = loo Miles -

Time braveled « S = E S

0)%};rﬂw

Readis;xb

................. =R

Leave )
blank

Q6
T i
(Total 4 marks) |
T = P‘m _ 2 2 hourm
< Sp

3:2.23 \fg{/f‘” @;f\,*ﬁorﬂ qu 9 am.
Aam ¢ 2 b (havel) + 3hrs (meehig) = 2 pm

R R




Leave |
blank

31— 4)=21+ 12
GE—-12 = 2&+2
bt —2kb —lz = 2€-2& 1L
4t -12= 12
4E-12412 = 12F12
4t =24 £= o, é: ...............

7. (a) Solve

t=£ (3)
(b) Expand and simplify 2 —y)y = 3(x—2y)
2o — A \j — 3% t 65_
— x + & Y
—x + & G
T (2)
(c) Expand and simplify (x=5)x+7)
N

8. Work out an estimate for the value of

(0.49 x 0.61)? .

O. 49 :-D'SCC'S”)- L@.Sxa.é)
.6 (I3

0.6l = O ’f Q@.?;.o, i

o009 Q8

9
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Two shops both sell the same type of suit.
In both shops the price of the suit was £180

: . : 1
One shop increases the price of the suit by 17 E%'
: 1
The other shop increases the price of the suit by 22 E%.

Calculate the difference between the new prices of the suits in the two shops.
P ffertn e be hvcen 1V12:,rew:o P
iQ_”LZM ;”}}/7,, Z — S /o
So S C)/ o 'Dﬁf dé 180 o\
.,.i X f@ O = ji 9

[oO

(Total 3 marks)

Leave R
blank
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10.

onk
D | C Diagram NOT
' accurately drawn
| | 48°
A ! B ! E
ABCD is a rhombus.
BCE is an isosceles triangle.
ABE is a straight line.
Work out the size of angle DCA. ,
- - g) = B4
/\ CcBe ispeeles . & CBE = 180 = (1x46)
/ Amc = 180~ £CBE S 807~ 84" = ¢
- & g0
[angles o Ahralght line = “p o 185)
B L H.CB . IS_Q_.:,j.Sb
nBC /'SDLU&S s L CHA ‘2~
JA\ _ g4s2
| - 42°
L DCA= LACR = LCAt
2. Q10
(Total 3 marks) ’—'
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11. Suzy did an experiment to study the times, in minutes, it took 1 cm ice cubes
to melt at different temperatures.
Some information about her results is given in the scatter graph.
A
30
e
20
i
i S
Time : N x
(Minutes) :
i
|
| i
0 % >
0 10 205 30 40 50 60 70 80 90 100
Temperature (°C
The table shows information from two more experiments.
Temperature (°C) 15 55
Time (Minutes) 22 15
(a) On the scatter graph, plot the information from the table.
| 1)
(b) Describe the relationship between the temperature and the time it takes
a 1 cm ice cube to melt.
l\/@ﬂ&k hve co rfe,lokﬁov\
¢y
(¢) Find an estimate for the time it takes a 1 cm ice cube to melt when the temperature
s 25 °C.
19 .
....................... minutes
@
Suzy’s data cannot be used to predict how long it will take a 1 cm ice cube to melt
when the temperature is 100 °C.
(d) Explain why.
%2 "o w i U ax‘u\/& h&jm}hve ‘)L\me, —
yrortete sGNNI ¢ STONRID NSRS 0 lon
(Total 5 marks) —]
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12. Solve the simultaneous equations

4y =200 X 2
2x+3y=144 X 3

éx+892 4eo ("7
{61 {,_4?9 — 432 (=

(2) - (1)
Cx ~bx +dy- Sy = 432~ oo

Ou/z 32 .

Subsk bl & ﬁ:,zz (nto BT f—ifdule_:_?..ao
32 4+ 4x32 = 200
B3x = 200 ~ /2.8
Sx = 72
x = 12%3

32
V= e Q12
(Total 4 marks) k‘]

S
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13. (a) Work out the value of (6 x 10%) x (4 x 107)

Give your answer in standard form.

L x tx D% o7

24 x lo®
2. x IDXIDIS

(b) Work out the value of (6 x 108) + (4 x 107)

Give your answer in standard form.

o B
L X6 + 0.k Xx o
o (6 to-u)
?

L. 4 xlb

(Total 4 marks)

Leave b
blank

Q13

OR. é X (t::g = é@o SO o0

+ L ox m‘:{— _”t' np bLoooee

- 640 oo oo

3
- 6.4 xlo
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14. The diagram shows the graph of y = x> — 5x — 3

Va
) 10 7
/’ 3
\ I
\ 8 /
i ‘
\\ i Ilmw ‘j - 6
\ T / J
\ i i
\ 4 I
| e
\ é /4
\ /
\ Y R
By _13&0 p ST
!Ei / ] N é' L*
Il
4§ N
6
N
'x,’k
g : Eega
-10

(a) Use the graph to find estimates for the solutions of
(i) x*-5x-3=0

(i) x>~ 5x—~3=6

3)
(b) Use the graph to find estimates for the solutions of the simultaneous equations
y=x*-5x-3
y=x—-4
L')CT—O‘L tj‘:—--3-8§
Frow e graph
g = 1.8
(<=5 4
(3)

(Total 6 marks)

Leave
blank
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|
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15. A garage keeps records of the costs of repairs to customers’ cars.

The table gives information about these costs for one month.

Cost (£0) Frequency
0<C <200 7
200 < C < 400 11
400 < C < 600 9
600 < C < 800 10
800 < C < 1000 8
1000 < C < 1200 5

(a) Write down the modal class interval.

Tnteral wik h ighest Hesuen ty 20D<C§Zﬂm
1)
(b) Complete the cumulative frequency table.
e |
0< C <200 +
0< C < 400 T+ii= |&
0 < C < 600 I8+ = 2F
0 < C < 800 Q1+lo= 3T
0 < C < 1000 37+8= 45
0<C < 1200 4S5+S = S0

1)

(c) On the grid, draw a cumulative frequency diagram for your table.

16
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Leave‘\
blank
60
Cumulative
fr
equency 50 : &
40
B2 30
20
10
O ‘ T
0 200 400 600 \ 800 1000 1200
Cost (£)
,g?‘w
)
(d) Use the graph to find an estimate for the number of repairs which cost more than £700
More Paan ELO@ . 5p =32 = | 3
| ¥ repaus
(2) Q15
by
(Total 6 marks) '
. S
17
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16. Diagram NOT
S 8 om accurately drawn
6 ;m / 20 cm
T 12 cm
The diagram shows a solid prism made from metal.
The cross-section of the prism is a trapezium.
The parallel sides of the trapezium are 8§ cm and 12 cm.
The height of the trapezium is 6 cm. e C/l " u:;
The length of the prism is 20 cm. . Cfes5 s ’\C%,V\
¢
The density of the metal is 5 g/cm®. 4;1 :]/\ :
| 2.
Calculate the mass of the prism.
Give your answer in kilograms.
Vfuwme Prsm =  Avee D‘g s -sechon. x Lemﬂw o Pn:::,m
‘ -
\/ = (128 v ¢ x 26 = |2oo cwt.
A
D e NS [’B - Bﬁmi%m
Veluwe
MO\SS = Vetuwre x Denst ]3 :
= 1200 xS = Ceco g
& 16
~ L« % ................................ kg %
( \KC’\ = lovo %) ' (Total 5 marks) |
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(a) Work out the value of y.

P
2,: ~lo — 2 %3 x (£5)
1-«\5»«»\50

(b) Rearrange y=p-2gx*
to make x the subject of the formula.

- 2 gt 4297
\3*-10}‘1, = (3""‘ 9 7

3+11{—>¢1 = f

3)

(Total 5 marks)

Leave
blank
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18. (a) Write down the value of 2°

ik -1 | I
- Q- > 2 - ,_%,_ - |
21
1
y_ 1
2 4
(b) Write down the value of y.
A
- I l
2 a2 =L
9 4
L3
(¢) Work out the value of 9 2
(){"5/7, A 4
- T3, T .
7 (*
A oo
- T3 a2
3

1
........... -
~ 2
S
M
A
................ A
@)

(Total 4 marks)

Leave h
blank
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19.

C Diagram NOT
O accurately drawn

AB 1s a diameter of a circle.
C is a point on the circle.

D 1is the point inside the circle such that BD = BC and BD is parallel to CA.
Find the size of angle CDB.

You must give reasons for your answer. )
S ACh = ’5]’00 (avxﬁle Le o semi - carzle ).
~ cpi = o DCHA (m[ﬁ@fﬂaf@.&ﬂj/“)

_ b = <pcp Lisodes brrangle).
. ZpcA = <L DB = <CDB.
4bcr?>::%ez_:qs”

< Cbe = ys®

Q19

(Total 4 marks) |
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20. (a) Factorise 2x* - Ox + 4

245 — mc — 2 + L
(2= -1) - G4(2x ~1)

(2;;(,-1) (9c,”4—>

Hence, or otherwise,

(b) solve 2x2 - O9x +4=(2x—-1)?

2o

(2x =) (-4 = (22 =1
(22 —)(%-4) ~(2x-D" =0
@IMDZ (x~4) - (zx-1)] =0 .
(2o =) [ * -4 -2x 1) =©

(l%ml) [wtz’, — ?J) = O

> = L e o =~ 3
-

(Total 6 marks)

Leawew
blank
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21.

Us Lv;xj VjH/\A 4o r2a ~

Diagram NOT
accurately drawn

6 cm

—

2\/—3— cm

The diagram shows a right-angled triangle.

The length of the base of the triangle is 2+/3 cm.
The length of the hypotenuse of the triangle is 6 cm.
The area of the triangle is 4 cm?.

Show that 4 = k~/2 giving the value of k.
LUz x lhagnt

ek
Avea = ‘ow - -

Mreoo = %’\j} “ \,‘ULG\/\E

2. 0 2
ot - (203 + b
W= (" - CL\E)L
%Lﬂ/ﬂ 3&) - (%X\F&X\S’Z> ’
l _»’:w 2 b - |2 =~ 24

Aceo - ZVB o axVexVs = aV2 x3?
= é\r‘l..

AY.{OL.: [/Q\j_‘z_ = é\f’z,

(Total 5 marks)

Leave N
blank
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22. Jan has two boxes.
There are 6 black and 4 white counters in box A.
There are 7 black and 3 white counters in box B.
Jan takes at random a counter from box A and puts it in box B.
She then takes at random a counter from box B and puts it in box A.
(a) Complete the probability tree diagram. 3
From A to B From B to A (DW’&FW‘C”\
rom A to rom B to b sk
Black ( 6 { L\)
Black
White
Black
White
White (é, )
(2)
(b) Find the probability that after Jan has put the counter from box B into box A there will
still be 6 black counters and 4 white counters in box A.
— X o ¥
) L
(&
"8 L=
[lD o
6 Y
(IO 22
58
..................................... 2
@ &
(Total 6 marks)
TOTAL FOR PAPER: 100 MARKS
END
o

24



