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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

3

Volume of sphere =%m‘

Surface area of sphere = 47/

In any triangle ABC
C
/\
A B
C

b __c
sind sinB sinC

Sine Rule
Cosine Rule @*= b*+ ¢~ 2bc cos A

Area of triangle = % absin C

1
Volume of cone =§1crzh

Curved surface area of cone =nr/

h

The Quadratic Equation
The solutions of gx*+ bx+c=0
where a # 0, are given by

. ~b++{(b* —4dac)

’ 2a
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e
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 earns £20 one weekend,
He gives £4 to his brother.
(a) Express £4 as a fraction of £20
Give your answer in its simplest form.
T
e T
2.0 D |
sy e hreeerennreienens (2 )
Theo gives £6 to his mother.
(b) Express £6 as a percentage of £20
7
autof 190
W(S_.. Xi é& - <7
20 IGO0 ¢ % Q) y
A e T s aaaees 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?
rW(TM@i e (Esthod — T f Imp’c‘x(gn\cmt -
PX > food  fxiblmgbos [ED #6-50 = £11:50
: $C+E SDESSS L1 1+ £5.50 = £9.50
Lo b By g 2160 - fu.50+ £ 6 = £10-50
EX + LY +£1.50=£10 512544575 - £10
£)x +£1-80=£10 .75
, E A SN J0. N SO reieen
’E%%C: 55;8 ;SS @ Q1
: P’G‘Od = ‘%L” 25 grd b\lg—‘ %5)75 - (Total 6 marks) —-‘[
A
3
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2. Here is a number pattern.

Line Number

(a) Complete Line Number 4 of the pattern.

Leave A
blank

)
(b) Complete Line Number 10 of the pattern.
N> =120 @
) w i7= 242
9 s NWEa L= PHH
(c) Use the number pattern to find the answer to 9992 + 10012
oy 160" = 9 x 10007+ L
IGO0 = [00Q0Q0 |
0w [GO0" = 20003
9 ¢ (TR = 2O 290007,
2 Q2
(Total 5 marks) _]




Leave"
blank
3. Diagram NOT
accurately drawn
The diagram shows a regular hexagon and a squatre.
Calculate the size of the angle a.
o
v%\amsmop Raxagen = (‘o “23 % 160
= 4 %189
= 720 .
: o
120 90
Q = A0 -0 -120 = 150 oSN Q3
(Total 4 marks) 7
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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.

,3/,5//7’/7/ Key: 5|2 means 5.2 cm
S

722727

Yy

4

Work out the median.

th A W N =

........ ézl.Jn“.a"“.u cm

(Total 2 marks)

\
Leave
blank

4 ;
750

10 -8 -6 -4 -2 0ol 2 4 6 8 10x

(a) Translate shape A by ( i]

Label the new shape B.
@)




wy

10 -8 -6 -4 2 @& 2 4 6 8§ 10

/
/

¢ —10

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

@ Qs
(Total 4 marks) —]

7
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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.
= QS mues
Oxford ,_-—-9 Fbuczk:@@ﬂ = oo \
pockingrem —7 KLadUng = 145 oubes
—5 Oxpord™= 30 wikes
Tl Rlesop = 25+ 4D + 30 = 100 mies
SOrepn for [Comidas =2hs

Leave )
blank

.Q6

lh\/f) -~ 8) l'\r_ﬁ - Dhrﬁ ' (Total 4 marks) F]
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Lcave\
blank
7. (a) Solve 32t—-4) =2+ 12
/ (ob“'|2“‘:2_t:+|l )
<,a_ L) (- Z.b)
e -1 =12
e -2 e
t— = ’2:-':': } (Cj .......................... .(.:.3.)
1
(b) Expand and simplify 2 —y)-3x-2y)
) - Q_\\j - B (o\\j
-0C 4ty
L’\’S‘DC ........
(2)
(¢) Expand and simplity x=5x+7
3% LA VP R e e
X™ |+ 1x O -39
2 Q7
{Total 7 marks) j
8. Work out an estimate for the value of
(0.49 x 0.61)?
2.
(05 xO- (o>
A
O3 =0 04
....... QOq Q8
(Total 2 marks) j

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

One shop increases the price of the suit by 17%%.

The other shop increases the price of the suit by 22 %%.

$u0-50 - £31-50 = £9

Calculate the difference between the new prices of the suits in the two shops.
17-5% of 180 = (0% + 5% +2-5% o 180 .
07 =18 S7/=Y9 287 =45
1787, = 18+ A+ H -5 = £2[-50 .
99-5% of 180 = 107 +10% + 2-57. op 180].

09.87, = I8 +18+ -5 = £40-50

P S—

(Total 3 marks)

Leave A
blank

Q9
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10. Diagram NOT

accurately drawn

ABCD is a rhombus.
BCE is an isosceles triangle.
ABE is a straight line,

Work out the size of angle DCA. o
Trnge HCE s (S0ecehes | ~therefere argle BCE -1
Arga CBE = 847 horcpre g ABC -

ond  ngle. ADC - Uo° -

. N N . : ' "= chﬁ(o
ADC s @Qﬁeem)-ﬂwe&l’@_l)CF\ l%

= Y427

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

(Total 3 marks)

-~
Leave
blank

Q10
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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

20 €
f P,
1

Time I ol
(Minutes) ; . X
| TR
. >
1 a
1
0 = N

0 10 20 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.

e nereases ) the hme. i1 ikes.
Ha ice csbe Ao meik dacreases | m

(¢) Find an estimate for the time it takes a 1 cm ice cube to melt when the termperature
is 25 °C.

2)

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.

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

)

(Total 5 marks)

Leave“
blank

Q11




12. Solve the simultaneous equations e
3x+4y=200 —> e+ 11y = bSO
2x+3y=144 % ‘}"2_4\3 =570 .
X = QL
9 (24) + By = M
HB A+ oy = I
3)& = b
d = i_‘?,, = ?)2, .
!
NN L
ye o2 Q12

(Total 4 marks) F]

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

Give your answer in standard form.

6w L x OB 10!
I % [QF
9.4 %[0

(b) Work out the value of (6 x 10%) + (4 x 107)

Give your answer in standard form.

6 % 0% = 600000000
- % (07 = 40000000 4
(, 40000000

b U x10°

9y 10"
2)
oY x 9%
2)

(Total 4 marks)

-
Leave
blank

Q13
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Leave‘
blank
14, The diagram shows the graph of y = x* - 5x -3
VA
10 /
\cEHH /
\ i /
6
Y i i
ES
A '/';1' J
] AY =Xt
\=t=2
\ § /
3 H-—2H+—1-\Q 2 SHAH6 7 i
\ /
l‘l
I
RER Y /
_iN
-6 ; .
/
- ~10
(a) Use the graph to find estimates for the solutions of
(i) x*-5x-3=0
! - . I =
(i) ¥*—~5x-3=06
Xzl Xslbrt
€)
(b) Use the graph to find estimates for the solutions of the simultaneous equations
y=x2-5x-3
y=x-4
£:202,9273:8 ond
x:5% y=l® W
{Total 6 marks) P]
15
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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 (£C) 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,

260 L C L HO0
............... -
(b) Complete the cumulative frequency table.
0<C <200 ]
0 < C < 400 18
0 < C < 600 27
0<C <800 A7
0<C < 1000 U-5
0<C < 1200 =50
(1)

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

Leave A
blank




[ ™
Leave
blank

A
60
Cumulative
f.
requeney
o
40
30
20
. ¥
10
o B
0 200 400 600 800 1000 1200
Cost (£)
@
(d) Use the graph to find an estimate for the number of repairs which cost more than £700
50-32 =18
2) Q15
(Total 6 marks) —]
"
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16.

20 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.
The length of the prism is 20 cm.

The density of the metal is 5 g/cm?.

Calculate the mass of the prism.
Give your answer in kilograms.

__8___t__|_2; Y b = bOem”
)L

(O % 20 = 200 em”
1200 xS = 60G0g
b SO0 - bk

Diagram NOT
accurately drawn

................. 6 ceeernenes KE

(Total S marks)

~
Leave
blank
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17, y=p - 20 blank
p=-10
g=3
x==5
(a) Work out the value of y,
4= 10 -(2x3 % -5
- -]0 - (2x3% 25)
-10 =190 = -I0
NS ETL- S
@
(b) Rearrange y=p—2gx*
to make x the subject of the formuia.
Y-p = -2ge”
- P
SRR
-9 q,
—
X = |[9P.
-9, o
(Total 5 marks)
19
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.
Leave
blank

18. (a) Write down the value of 2°

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

1)
1
2=7
(b) Write down the value of y.
PE e Z ,,,,,,,,,,,,,
(1)
(¢) Work out the value of 9—3
‘ . L
T Vin 1
b
Sy
2 Q18

(Total 4 marks) —]




Leave\
blank
19, C Diagram NOT
accurately drawn
A B
p*

AB is a diameter of a circle.

C is a point on the circle.

D is 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.
‘Tyé/gkov ACD 15 isoscelat  ° @f@kq_ HCD
s el to CD B .

. o
,%8 @ C&D =90
- &0 -90 ~©
. F}Y’SQ D6 - 'é_____l = U5
2-
Q19
(Total 4 marks) '_I
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20. (a) Factorise 2% -9x + 4 NC = %
2ot By~ ot = _\q
Zi(ac*%) (o - HL) -0, -

(2 Y - D(DC - L%-)
2x-I X
(2)
Hence, or oftherwise,
(b) solve 22— 9x +4 =(2x - 1)?
9t Qe 4 th = o R
x>+ 50 -3=0 &é:%b
Dt +bx~35:0, 1,6
0 (o= 1)+ 5<23C“D "0
6c +%){2’L*‘> =0
XA3=0 . Lx-1:=0 |
L=-3% = 2= X=-dwrdeg
X »i T @

(Total 6 marks)

Q20

§
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21,
\D_’L‘(j 6 cm
S

m

2«]5 cm
b

The diagram shows a right-angled triangle.

The length of the base of the triangle is 24/3 cm.

The length of the hypotenuse of the triangle is 6 cm.

The area of the triangle is 4 cm?,

Show that 4 = k2 giving the value of £,
Q" +b = Ct
N 2
o+ (WF) =6
3= b - (WE )
Q=6 —
= Yo~ 1L = 2
S = V2u

Diagram NOT
accurately drawn

fires = & x 2V3 xVak = V72
m: VBT:)X\/_Z——: fov_f

Kzl ..

(Total 5 marks)

blank

Q21

§

™y
Leave

RS AR AL
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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.
FromAtoB FromBto A

Black

Black

White

Black

White

White

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.

VS N ATRR T
<75><ll> +<T‘6XT)_

= 4% S C3 VS

--"- At e ——— (’—_’_____/'

11O o O =5 .

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

(Total 6 marks)

Leavc—\
blank

Q22

B

TOTAL FOR PAPER: 100 MARKS
END

24
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